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NEW  RULES  FOR  THE  LIBRARY. 

In  consequence  of  several  valuable  Works  being  missing 
frotQ  Ihe  L'braiy,  (he  following:  Amended  Rules  liave 
been  unanimously  adopted,  and  the  Fines  modified,  ia 
order  to  Ibeir  being  strictly  enforced  in  future:— 


The  Library    to    be    open    to   Members    only,    for 
reading  and  reference,  every  day,  except  Sundays. 


New  Books  to  remain  on  the  Table,  from  fourteen 
days  to  one  month,  according  to  size,  before  being  cir- 
culated.    All  Periodicals  to  remain  there  one  month. 


Books  to  be  taken  out,  renewed,  or  returned 
every  Wednesday  and  Saturday,  from  nine  to  two 
o'clock  only  ;  and,  in  no  case,  without  llie  presence  of 
the  Cleik,  under  a  fine  of  5*.  ;  and  not  more  than  One 
Volume  to  be  taken  at  the  same  time,  under  a  fine  of 
2s.  6(1. 

IV. 

Any  Books  kept  out  longer  than  one  week,  to  pay 
iid.  for  lite  first  week,  and  1*.  for  each  ensuing  week 
beyond  the  time  allowed. 


Any  Members    lending  a  Work  belonging    to    the 
Society  to  a  non-Subscriber,  to  forfeit  5*.  for  each  oflence. 


Any  Member  losing  a  Work  or  Volume  belonging 
to  the  Society,  shall  be  bound  to  replace  il  within  a 
month  under  a  fine  of  10*.  beyond  the  value  of  the  Book 
lost ;  and  if  the  Volume  should  belong  to  a  series,  the 
whole  Work  must  be  replaced,  unless  the  missing  Vo- 
lume be  procured  within  the  lime  above  staled. 


Any  Member  who  shall  appear  to  have  wilfully 
or  carelessly  injured  or  defaced  any  Book  belonging  to 
the  Library  shall  be  fined  one-third  of  its  \alue. 

HARRY  DOBREE,  Jux\..  Treasurer. 
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PART  III. 

AGRICULTURE  AS  PRACTISED  IN  BRITAIN. 

,3385.  In  the  first  Part  of  this  work  we  have  endeavoured  to  give  a  concise  view  of 
the  actual  state  of  agriculture  in  every  country,  \\ith  a  view  to  interest  the  reader  in  the 
subject,  and  prepare  him  for  entering  in  detail  on  the  elementary  principles  of  the  art.  In 
the  second  Part,  these  principles  and  elementary  departments  of  agricultural  knowledge 
have  been  developed  in  successive  views  of  the  nature  of  vegetables,  animals,  and  soils, 
and  the  mechanism  and  science  of  agricultural  implements  and  operations.  As  far  as 
these  elementary  principles  go,  they  are  applicable  to  the  agriculture  of  every  part  of  the 
world,  with  the  modifications  required  by  different  physical  and  geographical  circum- 
stances ;  but  as  such  an  application  is  not  required,  in  a  work  designed  principally  for 
this  countrj',  we  limit  this  pai't  of  our  ^^■ork  to  tlie  agriculture  of  Britain,  in  its  most  im- 
proved «mode  of  practice.  In  the  extensive  sense  in  which  we  have  applied  the  term 
Agricrfftlire,  this  will  include,  1st,  the  valuation,  purchase,  and  transfer  of  landed  pro- 
perty;.; '2(1.  1^  lariu^"  out,  or  ai'rangement ;  3d,  its  improvement;  and  4th,  its  manage- 
men^^5,th,  tfieVh^ing  and  stocking  of  farms  ;  6th,  the  culture-  of  farm  lands ;  and  7th, 
the  econon^ofiivestock  „nd  the  dairy. 
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■  _DF,.<rHE    VAJJ^ATIO.V,    PURCHASE,    AND   TRANSFER    OF     LANDED    PROPERTV. 

*•  "      ■^ 

3886.  Oji^ie  existence  ofproj}erty  depends  all  human  imj>rovement.  Personal  property 
is  th^rs't  a<>quirejnent  of  man  ;  but  scarcely  any  progress  is  made  in  civilization  till 
property  in  land  is  established  and  rendered  secure.  Landed  property,  indeed,  is  the 
basis  on  wliich  every  other  material  property  is  founded,  and  the  origin  from  which  it  has 
sprung.  The  landed  estates  of  Britain,  as  a  species  of  property,  may  be  considered  in 
regard  to  tenure,  valuation,  and  transfer. 


The  differetit  Kinds  and  Tenures  of  Landed  Property  in  the  British  Isles. 

3387.  jIs  landed  property  is  somewhat  diff'ei-ent  as  to  tenure  in  the  three  kingdoms,  we 
shall  notice  the  leading  features  in  each  separately. 

Sect.  I.     Tlie  Kinds  of  Landed  Property,  and  its  different  Tenures,  in  England. 

3388.  Territorial  property  in  England,  Marshal  observes,  aptly  separates  into  two 
principal  divisions; — namely,  into  possessory  property,  or  the  actual  possession  of  the 
lands  and  their  appurtenances  ;  and  into  abstract  rights  arising  out  of  them. 

3389.  Possessory  properly  comprises  the  soil  or  land  itself;  the  minerals  and  fossils 
it  covers  ;  the  waters  annexed  to  it ;  the  wood  and  herbage  it  produces ;  and  the  build- 
ings, fences,  &c.  thereon  erected. 

3390.  Abstract  rights  are,  seigniorial,  as  chief  rents,  &c.  ;  manorial,  as  quit-rents, 
fines,  &c.  ;  prescriptive,  as  common  rights ;  predial,  as  titlies ;  parochial,  as  taxes. 

3391.  Jdimrson  and  parliamentary  interest  might  be  added,  as  tliey  are  not  unfre- 
quently  attached  to  landed  property. 

3392.  Possessory  property  is  further  liable  to  analysis,  ana  to  more  particular  distmc- 
tions. 

3393.  Freehold.  If  lands  are  held  unconditionally,  and  in  full  possession,  without  any 
other  superior  than  the  constitution  and  laws  of  the  country,  they  are  termed  freehold ; 
a  term  which  admits  of  still  further  distinctions. 

3394.  Fccfarmhold.  If  they  are  liable  to  regular  and  fixed  annual  payments,  beneath 
tlieir  rental  value,  and  without  being  liable  to  fine,  heriot,  or  forfeiture,  they  arc  feefarm- 
hold,  or  other  inferior  holding. 
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S395.  Capijhold.  If  they  are  held  of  a  superior,  as  part  of  a  royalty,  honour,  or  manor, 
and  are  liable  to  fines,  or  other  outgoings,  on  account  of  deatlis,  transfers,  or  other  cir- 
cumstances, they  are  copi/hold ;  and  are  also  subject  to  the  ancient  customs  of  the  royalty, 
honour,  or  manor,  of  which  they  are  respectively  a  part. 

3396.  Leasehold.  If  they  are  held  by  special  agreement  for  a  definite  term,  whether 
of  lives  or  years,  they  are  leasehold ;  which  admits  of  various  distinctions  ;  namely, 

Lone  leasehold,  as  for  a  thousand  years. 

Life  leasehold,  with  a  fine  certain,  or  under  certain  hmitations,  on  renewal 

Life  leasehold,  with  an  uncertain  fine,  payable  to  a  proprietor  or  other  superior,  who  has  merely 
reserved  a  conventional  rent ;  the  tenant  having  paid  down  a  sura  of  money  to  obtain  the  lease  and  the 
right  of  alienation,  agreeably  to  the  practice  of  the  west  of  England  ,.     ,  „ 

Life  leasehold,  with  an  uncertain  fine,  payable  to  a  proprietor,  who  receives  the  full  rent  of  the  land, 
at  the  time  of  granting  the  lease ;  the  lessor  having  a  power  of  alienation,  according  to  the  practice  of 
Wales  and  some  parts  of  England.  ,        ,     ,  ,      -,     ,  „   ,. 

Leasehold  for  an  ordinary  term  (as  for  less  than  a  hundred  years),  with  the  power  of  alienation. 

3397.  Tenure  is  the  general  term  for  these  several  holds,  or  rights  of  possession.  Even 
the  lowest  of  them  gives  a  sort  of  temporary  property  in  the  land,  which  is  thereby 
rendered  liable  to  bargain  and  sale  as  property.  That  species  of  holding  wliich  is  given 
by  a  lease,  without  the  power  of  alienation  or  transfer,  being  merely  the  right  of  occupancy, 
will  be  classed  among  other  holdings  of  a  similar  nature,  in  treating  of  leases  and  tenancy. 
(See  Book  II.) 

3398.  Legal  possession  of  landed  property  is  gained,  by  grant,  as  from  the  crown  ;  by 
prescription,  or  long  usage  ;  by  descent,  as  from  an  ancestor  ;  by  deed  of  gift,  or  settlement ; 
\iy  the  testament  oi  ihe  deceased  owner  ;  hy  forfeiture,  as  to  a  mortgagee;  hy  purchase, 
either  entered  on  a  court  roll,  or  ratified  by  a  deed  of  conveyance. 

3399.  The  title.  Through  whatever  legal  channel  possession  is  obtained,  the  tradition, 
record,  or  deed,  that  witnesses  the  fact,  gives  the  title  of  the  possessor  ;  by  which  he  is 
enabled  to  hold  his  lands,  and  legally  to  convey  them  to  another.  Such  is  the  tenure  of 
lands  in  England. 

Sect.  II.      The  Kinds  and  Tenures  of  Landed  Property  in  Scotland. 

3400.  The  kinds  of  landed  property  in  Scotland  are  the  same  as  in  England,  except  that 
manorial  rights  apart  from  the  right  to  the  soil  are  unknown. 

3401.  The  tenure  of  lands  in  Scotland  differs  vei7  little  from  the  English  tenures. 
All  lands  are  either  held  allodially,  that  is,  independently  of  any  superior ;  or  they  are  held 
by  feudal  tenures,  by  which  all  lands  are  considered  theoretically  as  belonging  to  the 
crown.  The  different  descriptions  of  these  are  termed  feu-holding,  blanch-holding, 
burgage,  and  mortmain.  There  are  also  some  local  tenures,  as  that  of  Udal,  Loch- 
maben,  &c. 

3402.  Feu-holding.  The  most  ancient  feudal  tenure  in  Scotland  was  by  military 
service ;  for  all  vassals  were  at  first  obliged,  by  the  nature  of  their  grant,  to  serve  the 
superior  in  war,  in  such  manner,  and  as  often,  as  his  occasions  called  for  it.  This  species 
of  holding,  which  was  known  under  the  name  of  imrd-holding,  is  now  abolished  (by 
20  Geo.  3.  c.  50.),  and  requires  no  farther  explanation. 

3403.  Blanch-holding.  Where  the  vassal,  in  place  of  feu-duties  and  personal  services 
as  above  described,  only  pays  a  small  duty  to  the  superior,  in  full  of  all  demands,  and 
merely  as  an  acknowledgment  of  his  right,  whether  in  money,  as  a  penny  Scotch,  or  in 
some  other  article,  as  a  pair  of  gilt  spurs,  a  pound  of  wax,  &c.,  it  is  called  blanch-holding. 
This  tenure  deviates,  more  than  any  other,  from  the  original  nature  of  feus ;  but  next 
to  feu,  it  has  now  become  the  most  general  species  of  holding.  The  payments  are  entirely 
illusory,  being  never  demanded. 

3404.  Bur  gage-holding  is  a  tenure  by  which  royal  burghs  hold  of  the  sovereign  the 
houses  and  lands  that  he  within  the  limits  described  in  their  several  charters  of  erection. 
The  proprietor  of  the  burgage  lands  is  liable  to  pay  the  municipal  taxes ;  but  all  the 
political  rights  are  vested  in  the  magistracy,  or  town-council  of  the  biu-gh.  It  is  very 
limited  in  its  extent. 

3405.  Mortmain  is  described  by  Erskine  as  the  tenure  by  which  any  feudal  subjects 
are  held,  which  have  been  granted  in  donation  to  churches,  monasteries,  or  other  cor- 
porations, for  religious,  charitable,  or  public  uses.  Strictly  speaking,  the  only  lands  now 
held  in  mortmain,  are  a  few  bursaries  belonging  to  the  universities,  the  tenure  having 
been  declared  superstitious,  and  the  other  lands  held  by  it  given  to  the  crown.  Lands 
now  destined  for  charitable  purposes  are  vested  in  trustees,  and  held  by  feu  or  blanch. 

Sect.  III.      The  Kinds  and  Tenures  of  Landed  Property  in  Ireland. 

3406.  The  kinds  of  landed  property  in  Ireland  are  limited  to  freehold  and  leasehold  ; 
there  are  no  manorial  rights  apart  from  the  soil  as  in  England,  nor  feudal  rights  or  hold- 
ings as  in  Scotland. 

3407.  The  tennre  of  lands  in  Ireland  is  very  simple.  It  is  in  general  derived  from 
grants  made  by  the  crown  on  the  payment  of  a  certain  quit-rent  received  by  the  excise 
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collector  of  the  district.  Tliis  is  the  fundamental  tenure,  and  the  only  other  is  leases 
granted  by  such  proprietors ;  some  of  these  leases  are  for  ever,  or  on  lives  renevi'able 
for  ever  on  payment  of  a  certain  fine  for  the  insertion  of  a  new  life  when  one  drops, 
or  for  leases  of  999  years,  and  almost  every  variety  of  term  ^'('itli  and  without  lives 
between  that  and  twenty-one  years.  There  are  no  feudal  tenures  in  Ireland;  the  only 
abstract  right  being  that  of  tithes  and  parochial  or  other  taxes,  (Sec  Wakefield's 
Account  of  Ireland- ) 


Chap.  IL 
Valuation  of  Landed  Property. 

3408.  lilien  lands  are  valued  uith  a  view  to  sale  or  purchase,  the  tenure  is  the  first  sub- 
ject of  attention.  The  nature  of  the  tenure  often  occasions  some  difficulty  in  ascertaining 
its  value  ;  but  by  ascertaining  the  value  of  the  fee-simple,  or  freehold  tenure,  the  value 
of  inferior  holdings  may  be  found  by  known  rules  of  calculation,  the  principal  of  which 
we  have  already  noticed.  (3340.) 

3409.  The  fee-simple  value  of  lands  is  liable  to  fluctuation  from  general  causes  ;  and  is 
likewise  affected,  and  in  much  higher  degree,  by  local  circumstances.  Lands  of  the 
selfsame  quality  are  of  fivefold  value,  in  one  situation,  comparatively  with  wliat  they  are 
worth  in  another :  not  merely,  though  principally,  on  account  of  the  rental  value,  or 
the  current  price  they  will  let  for,  to  tenants,  in  difi^erent  situations  ;  but  through  other 
less  permanent  causes  ;  —  as  the  quantity  of  land  at  inarket,  and  the  number  and  value 
of  purchasers,  in  a  given  district ;  as  well  as  the  temporary  spirit  which  prevails  in  it, 
with  respect  to  the  possession  of  landed  property,  at  the  period  of  sale  ;  —  circumstances 
that  are  worthy  of  attention,  from  a  purchaser  whose  views  are  not  confined  to  any 
particular  spot. 

3410.  The  usual  method  of  coming  at  the  fee-simple  value  of  land  is  to  ascertain  its  fair 
rental  value,  or  price  by  the  year,  and  to  multiply  this  by  the  number  of  years'  pur- 
chase which  the  existing  demand  for  land  will  bear,  in  the  given  situation,  at  the 
time  of  sale. 

3411.  The  number  of  yeari  purchase,  or  the  ratio  between  the  rent  and  the  sale 
value  of  lands,  varies  greatly,  as  from  twenty  to  forty,  twenty-five  to  thirty  being  the 
more  ordinary  numbers.  Thus,  a  parcel  of  land,  whose  fair  rental  value  is  one  hundred 
pounds,  is,  in  common  cases,  worth  from  two  thousand  five  hundred  to  three  thousand 
pounds. 

34 1 2.  But  the  real  rental  value,  which  is  the  only  firm  groundwork  to  proceed  upon, 
whether  in  the  purchase  or  the  management  of  landed  property,  cannot  easily  be  ob- 
tained. Speaking  generally  of  the  lands  of  England,  it  is  what  very  few  men  are  able 
to  set  down.  It  is  true,  that,  in  every  district,  and  almost  every  township,  there  are  men 
who  tolerably  well  know  the  rate  at  which  the  lands  of  their  respective  neighbourhoods 
are  usually  let.  But  interchange  them,  reciprocally,  into  each  other's  districts,  and  their 
errors  v\ould  be  egregious,  for  reasons  already  suggested.  Nor  can  a  mere  provincialist, 
especially  in  a  district  which  is  unenlightened  by  modern  improvements,  be  aware  of 
the  value,  even  of  his  own  farm,  under  the  best  course  of  management  of  which  it  may 
be  capable  :  nor  can  he  see,  through  the  double  veil  of  ignorance  and  prejudice,  the 
more  permanent  improvements  that  may  be  made  upon  it,  so  evidently  as  one  who  has 
a  more  general  knowledge  of  rural  subjects,  and  is  in  the  habit  of  detecting  and  pro- 
secuting such  improvements.  Yet  it  very  materially  concerns  an  intending  purchaser,  in 
these  improving  times,  to  know,  before  he  make  his  last  offer  for  an  estate,  whether  it  is 
or  is  not  capable  of  being  improved  beyond  its  existing  value  ;  and  what,  if  any,  is  the 
probable  amount  of  improvement :  for  he  is  else  liable  to  lose  a  valuable  purchase, 
through  his  being  out-bidden  by  a  better-informed  candidate.  These  facts  being  evident, 
it  follows,  that  before  an  oflTer  be  made,  especially  for  a  large  purchase,  it  is  no  more 
than  common  prudence,  in  a  man  who  is  not  himself  a  judge,  to  call  in  twofold  assistance: 
a  provincial  valuer,  to  estimate  its  fair  market  price  to  the  tenants  of  the  neighbourhood 
in  which  it  lies  ;  and  a  man  of  more  general  knowledge,  to  check  his  valuation,  and  to 
estimate  the  improvements  of  which  the  lands  are  evidently  capable. 

3413.  The  leading  particulars  ivhich  affect  the  value  of  an  estate,  and  which  require  to 
be  considered  in  its  estimation,  are  quantity,  quality,  situation,  state,  outgoings,  and  ab- 
stract rights. 

3414.  Tlie  quayitity  of  the  land  is  the  groundwork  of  the  estimate  ;  though  it  has  little 
weight  in  the  scale  of  valuation.  The  fee-simple  value  of  an  acre  of  land  may  be  less 
than  twenty  shillings,  or  it  may  be  more  than  a  hundred  pounds.  Nevertheless,  it  is 
on  the  quantity  the  rental  value  is  calculated ;  and  it  is  usual  for  the  seller  to  exhibit  a 
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"  particular  "  of  the  estate  on  sale ;  showing,  or  which  ought  to  show,  not  only  the 
aggregate  quantity,  but  the  number  of  acres  that  eacli  piece  or  parcel  contains ;  and 
ought,  most  particularly,  to  specify  the  distinct  quantities  of  the  lands  of  different  quali- 
ties, in  order  that  their  several  rental  values  may,  with  greater  accuracy  and  ease,  be 
ascertained. 

,'}415.  Tlie  hUrinsic  quality  of  the  land  is  another  essential  basis  of  calculation.  But 
even  tliis,  in  a  general  view  of  the  value  of  lands  throughout  the  kingdom,  is  often  of 
secondary  consideration ;  for,  in  many  cases,  their  values  are  given  by  situation,  rather 
than  by  soil  and  substrata.  In  some  cases,  as  has  been  already  said,  the  value  of  the 
situation  may  be  tivefold  that  of  the  intrinsic  value  of  the  land.  This  excessive  influence 
of  situation,  however,  is  limited  in  its  effects,  and  is  chiefly  confined  to  the  environs  of 
towns,  and  other  extraordinary  markets  for  produce  :  a  great  majority  of  the  lands  of 
England  owe  their  values  less  to  situation  than  to  intrinsic  quality  ;  and  to  come  at  this, 
with  sufficient  accuracy,  is  the  most  requisite,  and,  at  the  same  time,  the  most  difficult 
part  of  valuation,  as  it  depends  almost  wholly  on  extemporary  judgment,  exercised  on 
the  frequently  few  data  which  rise  to  the  eye  in  passing  over  the  field  of  estimation.  It 
is  almost  needless,  therefore,  to  observe,  that,  to  acquire  the  degree  of  judgment  necessary 
to  tills  critical  task,  it  is  requisite  to  know  the  productiveness  of  lands  of  different  appear- 
ances :  a  species  of  knowledge  which  scarcely  any  thing  but  mature  practice,  in  the 
cultivation  of  lands  of  diflEerent  qualities,  can  sufficiently  teach ;  thougli  long  habit  may 
do  much,  in  ordinary  cases,  towards  hitting  off"  the  value  of  lands,  without  an  extensive 
knowledge  of  the  practice  of  agriculture.  There  are,  however,  cases  in  which  we  find 
both  of  these  qualifications  insufficient  to  give  an  accuracy  of  judgment,  even  among 
provincial  valuers  ;  and  a  man  who  ventures  to  step  forward  as  a  universal  valuist, 
should  either  have  an  extraordinary  talent  for  his  line  of  profession,  or  should,  after 
a  suitable  initiation,  have  had  great  experience  in  rural  concerns  in  various  parts  of  the 
kingdom. 

3416.  On  situation,  the  value  of  lands,  aggregately  considered,  depends  less,  than  on 
intrinsic  quahty ;  though,  without  doubt,  situation  has  great  influence.  Thus,  land 
wliose  intrinsic  quality  renders  it,  in  an  ordinary  situation,  worth  twenty  shillings  an 
acre,  would  not,  in  some  districts,  be  worth  more  than  fifteen  shillings ;  while  in  others 
it  would  bear  to  be  estimated  at  twenty-five  shillings,  or  a  higher  rent,  to  a  farmer  on  a 
large  scale,  and  away  from  the  immediate  environs  of  a  town,  or  any  populous  district 
of  manufacture  ;  for  reasons  that  will  appear  in  examining  the  different  particulars  of 
situation. 

34.17.  In  the  temperature  of  situation,  whether  it  is  given  by  elevation,  aspect,  or  exposure,  we  find  a 
powerful  influence,  which  is  capable  of  altering  exceedingly  the  value  of  lands.  The  same  soil  and  sub- 
soil,  which  we  not  unfrequently  see  on  exposed  mountains,  and  hanging  to  the  north,  and  which  in  that 
situation  are  not  worth  more  than  five  shillings  an  acre,  would,  if  situated  in  a  sheltered  vale  district,  and 
lying  well  to  the  sun,  be  worth  twenty  shillings,  or  a  greater  rent.  Even  on  climate,  something  consider- 
able depends.  In  the  south  of  England,  harvest  is  generally  a  month  earlier  than  in  the  northern  pro- 
vinces ;  though  it  is  not  regulated  exactly  by  the  climate  or  latitude  of  places,  a  circumstance  that  requires 
to  be  attended  to  by  those  who  estimate  the  value  of  estates  ;  for  an  early  harvest  is  not  only  advan- 
tageous in  itself,  but  it  gives  time  to  till  the  ground,  or  to  take  an  autumnal  crop,  which  are  advantages 
that  a  late  harvest  will  not  so  well  admit  of.  And  another  kind  of  temperature  of  situation  has  still  more 
influence  on  the  value  of  lands;  namely,  the  moistness  of  the  atmosphere.  A  moist  situation  not  only 
gives  an  uncertain  and  often  a  late  harvest,  but  renders  it  difficult  and  hazardous,  as  too  frequently  ex- 
perienced on  the  western  coasts  of  this  island. 

3+18.  Even  in  the  turn  of  surface  we  find  exercise  for  the  judgment.  Lands  lying  with  too  steep  or  too  flat 
surfaces,  especially  retentive  arable  lands,  are  of  less  value  than  those  which  are  gently  shelving,  so  as  to 
give  a  sufficient  current  to  surface  water,  without  their  being  difllcult  to  cultivate.  Steep-lying  lands  are 
not  only  troublesome  and  expensive,  under  the  operations  of  tillage,  but  in  carrying  on  manures  and 
getting  off  the  produce.  Lands  lying  with  an  easy  descent,  or  on  a  gently  billowy  surface,  may  be  worth 
more  by  many  pounds  an  acre,  purchase  money,  than  others  of  the  same  intrinsic  quality,  hanging  on 
a  steep. 

3419.  A  supply  of  water  for  domestic  purposes,  for  the  uses  of  live  stock,  and  for  the  purpose  of 
irrigation,  is  another  consideration  of  some  weight  in  valuing  an  estate.  There  are  situations  in  which  a 
copious  stream  of  calcareous  water  would  enhance  the  fee-simple  value  of  a  large  estate  some  thousand 
pounds. 

3420.  A  svfficient  SKpp/y  o/wjaimrf,  whether  dung,  lime,  marl,  or  other  melioration,  at  a  moderate  price, 
and  within  a  moderate  distance  of  land  carriage,  materially  adds  to  the  intrinsic  value  of  lands. 

3421.  The  established  practice  of  the  country  in  which  an  estate  lies,  is  capable  of  enhancing  or  depressing 
the  value  of  it  exceedingly.  Even  the  single  point  of  practice  of  ploughing  light  and  loamy  lands  with  two 
oxen,  or  two  active  horses,  instead  of  four  heavy  ones,  is  capable  of  making  a  difference  on  good  land, 
which  is  kept  alternately  in  herbage  and  corn  crops,  of  five  to  ten  shillings  an  acre  a  year  ;  or  ten  pounds 
an  acre  purchase  money. 

3422.  The  price  of  labour  is  another  regulator  of  the  marketable  price  of  land  in  a  given  district.  It  is 
always  right,  however,  to  compare  this  with  the  habits  of  exertion  and  industry  which  prevail  among  farm 
workmen,  before  the  net  amount  of  labour  can  be  safely  set  down. 

3423.  yA^pj/cco/Ziom^,  or  expense  of  housekeeping  prevalent  among  farmers,  has  its  share  of  influence 
on  the  value  of  lands.  In  the  more  recluse  parts  of  the  north  of  England,  farmers  and  their  servants  are 
fed,  clothed,  and  accommodated,  at  nearly  half  the  expense  of  those  of  a  similar  degree  in  many  parts  of 
the  more  central  and  southern  provinces.  It  is  not  here  intended  to  intimate  how  husbandmen,  their 
sen-ants,  and  labourers,  ought  to  live.  As  they  are  the  most  valuable  members  of  the  community,  they 
are  well  entitled  to  such  enjoyments  as  are  compatible  with  care  anil  labour.  All  that  is  meant,  in  stating 
this  fact,  is  to  convey  a  hint  to  the  purchasers  of  estates.  For,  in  a  country  where  frugality  prevails,  lands 
of  a  given  quality  will  ever  boar  a  higher  rent  than  they  will  where  a  more  profuse  style  of  living  has 
gained  a  footing.  Rent  is  higher,  in  proportion  to  the  gross  produce,  on  the  small  farms  in  Ireland,  and 
the  west  of  Scotland,  than  in  other  parts  of  the  united  kingdom  j  and  yet  the  landlord  is  seldom  a  gainer, 
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as  such  rents  are  not  so  regularly  paid,  and  the  tenant,  having  no  reserve  of  capital,  is  in  bad  seasons  often 
unable  to  pay  any  rent  at  all. 

3i'2i.  The  spirit  of  improvement,  or  the  prejudice  against  it,  which  prevails  in  a  district  of  sale,  is  a  cir- 
cumstance of  some  value  to  a  purchaser  :  for  if  the  former  is  in  a  progressive  state,  especially  if  it  is  still 
in  the  earlier  stages  of  its  progress,  a  rapid  increase  of  rent  may,  with  a  degree  of  certainty,  be  expected ; 
whereas,  under  the  leaden  influence  of  the  latter,  half  a  century  may  pass  away,  before  the  golden  chariot 
of  improvement  can  be  profitably  put  in  motion. 

Silo.  In  markets,  more  than  in  any  other  circumtances,  we  are  to  look  for  the  existing  value  of  lands. 
Their  influence  is  not  confined  to  towns  and  populous  places  of  manufacture  :  for  in  ports,  and  on  quays, 
whether  of  inlets,  estuaries,  rivers,  or  canals,  markets  arc  met  half  way  ;  even  by  good  roads,  their  distance 
from  the  farm-yard  may  be  said  to  be  shortened. 

3426.  In  this  detail  of  the  particulars  of  situation,  with  respect  to  the  value  of  landed 
property,  we  perceive  the  attentions  requisite  to  be  employed  by  a  valuer  who  is  called 
upon  to  act  in  a  country  that  is  new  to  him.  A  provincialist,  or  even  a  professional 
valuer,  who  acts  in  a  district,  the  existing  value  of  whose  lands  he  is  sufficiently  ac- 
quainted with,  determines,  at  sight  and  according  to  the  best  of  his  judgment,  on  their 
respective  values :  for  he  knows,  or  ought  to  know,  their  current  prices ;  what  such 
and  such  lands  let  for  in  that  neighbourhood ;  what  he  and  his  neighbours  give,  or 
would  give,  for  lands  of  the  same  quality  and  state,  without  adverting  to  the  particular 
circumstances  of  situation  (they  being  given,  in  the  established  current  prices  which 
have  arisen  out  of  these  circumstances) ;  resting  his  judgment  solely  on  the  intrinsic 
quality  and  existing  state  of  each  field  or  parcel  as  it  passes  under  his  eye.  But  let 
his  skill  be  what  it  may,  in  a  country  in  which  he  has  acquired  a  habit  of  valuing 
lands,  he  will,  in  a  distant  district,  the  current  market  prices  of  whose  lands  may 
be  ten,  twenty,  or  fifty  per  cent,  above  or  below  those  which  he  has  been  accustomed 
to  put  upon  lands  of  the  same  intrinsic  quaUties  and  existing  states,  find  himself  at  a 
loss,  until  he  has  learnt  tlie  current  prices  of  the  country,  or  has  well  weighed  the  cir- 
cumstances of  situation ;  to  which,  in  every  case,  he  must  necessarily  attend,  before  he 
can  determine  their  value  under  an  improved  practice,  or  venture  to  lay  down  general 
rules  for  their  improvement. 

3427.  The  existing  stale  of  lands,  or  the  manner  in  which  they  lie,  at  the  time  of  sale, 
is  the  next  class  of  circumstances  which  influences  their  marketable  value. 

3428.  Their  state  with  respect  to  enclosure  is  a  matter  of  great  consideration.  Open  lands,  though  wholly 
appropriated,  and  lying  well  together,  are  of  much  less  value,  except  for  a  sheep  walk  or  a  rabbit  warren, 
than  the  same  land  would  be  in  a  state  of  suitable  enclosure.  If  they  are  disjointed  and  intermixed  in  a  state 
of  common  field,  or  common  meadow,  their  value  may  be  reduced  one  third.  If  the  common  fields  or 
meadows  are  what  is  termed  Lammas  land,  and  become  common  as  soon  as  the  crops  are  off,  the  depression 
of  value  may  be  set  down  at  one  half  of  what  they  would  be  worth,  in  well  fenced  enclosures,  and  unen- 
cumbered with  that  ancient  custom.  Again,  the  diflxTence  in  value  between  lands  which  lie  in  a  detached 
itate,  and  those  of  the  same  quality  that  lie  in  a  compact  form,  is  considerable.  The  disadvantages  of  a 
scattered  estate  are  similar  to  those  of  a  scattered  fann.  Even  the  single  point  of  a  want  of  convenient 
access  to  detached  fields  and  parcels  is,  on  a  farm,  a  serious  evil  And  it  is  on  the  value  of  farms  that  the 
value  of  an  estate  is  to  be  calculated. 

3429.  The  state  of  the  roads,  whether  public  or  private,  within  an  estate,  and  from  it  to  the  neighbouring 
markets,  or  places  of  delivery  of  produce,  is  an  object  of  consideration  to  a  purchaser. 

3430.  The  state  of  the  watercourses,  or  shores  and  ditches,  within  and  below  an  estate,  requires  to  be  ex. 
amined  into  ;  as  the  expense  of  improvement  or  reparation  will  be  more  or  less,  according  to  their  existing 
state  at  the  time  of  purchase ;  or,  perhaps,  by  reason  of  natural  causes,  or  through  the  obstinacy  of  a 
neighbour,  and  the  defectiveness  of  the  present  laws  of  the  country  in  this  respect,  the  requisite  improve, 
ment  cannot  be  effected  at  any  expense. 

3431.  The  state  of  drainage  of  lands  that  lie  out  of  the  way  of  floods  or  collected  water  requires  to  be 
taken  into  consideration  ;  for  although  the  art  of  draining  is  now  pretty  well  understood,  it  cannot  be 
practised,  on  a  large  scale,  without  much  cost. 

3432.  The  state  of  the  lands,  as  to  tillage  and  manure,  is  entitled  to  more  regard  than  is  generally  paid 
to  it,  in  valuing  them.  But  even  to  a  purchaser,  and  still  more  to  a  tenant  for  a  term,  their  state,  in 
these  respects,  demands  a  share  of  attention.  Lands  that  are  in  a  high  state  of  tillage  and  condition, 
so  as  to  ije  able  to  throw  out  a  succession  of  full  crops,  may  be  worth  five  pounds  of  purchase  money 
an  acre  more  than  those  of  the  same  properties,  which  are  exhausted  by  repeated  crops,  and  lie  in  a 
useless  state  of  foulness,  from  which  they  cannot  be  raised,  but  at  a  great  expense  of  manure  and 
tillage. 

3433.  The  state,  as  to  grass  or  arable,  is  better  understood,  and  generally  more  attended  to.  Lands 
in  a  state  of  profitable  herbage,  and  which  have  lain  long  so,  are  not  only  valuable,  as  bearing  a 
high  rent  while  they  remain  in  that  state;  but  after  the  herbage  has  begun  to  decline,  will  seldom  fail 
to  throw  out  a  valuable  succession  of  corn  crops.  Hence,  the  length  of  time  which  lands,  under 
valuation,  have  lain  in  a  state  of  herbage,  especially  if  they  have  been  kept  in  pasturage,  is  a  matter  of 
enquiry  and  estimation. 

3134.  Lastly,  the  state  of  farm  buildings  and  fences  is  a  thing  of  serious  consideration.  Buildings, 
yards,  and  enclosures,  that  are  much  let  down,  and  gone  to  decay  for  want  of  timely  reparation,  incur  a 
very  great  expense  to  raise  them  again  to  their  proper  state.  And,  when  great  accuracy  of  valuation 
is  called  for,  as  when  the  purchase  value  of  an  estate  is  left  to  reference,  and  when  the  tenants  are  not 
bound,  or  if  bound  are  not  able,  to  put  them  in  the  required  state,  it  becomes  requisite  to  estimate  the 
expense  which  each  farm,  in  that  predicament,  will  require  to  put  it  in  sufficient  repair,  so  as  to 
bring  the  whole  into  a  suitable  state  of  occupation.  And  the  same  principle  of  valuation  holds  good  in 
ordinary  purchases. 

3435.  Deductions,  encumbrances,  and  outgoings,  are  leases,  tithes,  taxes,  fixed  payments, 
repairs,  and  risks. 

3436.  Leases.  In  considering  the  nature  of  leasehold  tenures,  it  appears  that,  by  a 
long  lease,  the  fee-simple  value  of  an  estate  may  be,  in  effect,  annihilated.  Even  a  lease 
for  lives,  with  a  mere  conventional  rent,  may  reduce  it  to  nearly  one  third  of  its  fee- 
simple  value ;  and  every  other  kind  of  lease,  if  the  rent  payable   be  not  equal  to  the 
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fair  rental  value  at  the  time  of  sale,  is  an  encumbrance,  even  to  a  purchaser  who  has  no 
other  object  in  view  than  that  of  securing  his  property  on  land,  and  receiving  interest, 
in  rent,  for  the  money  laid  out.  If  personal  convenience  be  immediately  wanted,  or  im- 
provements required  to  be  made,  a  lease,  though  the  tenant  pay  a  full  rent,  becomes  an 
obstacle  to  the  purchase. 

3437.  Tithes.  If  in  valuing  lands  they  are  considered  as  tithe  free,  the  tithe,  or  modus, 
if  any,  requires  to  be  deducted  as  an  encumbrance  ;  and  seeing  the  great  variation  in  the 
values  of  tithes  and  moduses,  according  to  customs  and  plans  of  occupation,  it  is  the 
plainest  way  of  proceeding,  to  value  all  lands  as  free  of  tithe,  and  afterward  to  make 
an  allowance  for  whatever  tliey  may  be  estimated  to  be  worth  :  an  allowance  which,  in 
some  cases,  as  on  corn-land  estates,  forms  a  considerable  portion  of  the  fee-simple  value 
of  the  lands  ;  while  on  grass-land  estates,  especially  such  as  are  pastured  by  cattle,  this 
encumbrance,  so  galling  to  the  corn  grower,  is  in  great  part  avoided. 

3438.  Taxes.  Although  it  may  be  called  the  custom  of  England  for  proprietors  to 
pay  the  land  tax,  and  the  occupier  all  other  taxes,  yet  this  is  not  the  universal  practice. 
Nor  is  it,  in  valuing  an  estate  on  sale,  and  to  be  let  at  will,  a  matter  to  be  enquired 
into.  The  annual  amount  of  the  payable  taxes  and  other  outgoings  is  the  fact  to  be 
ascertained :  for  whosoever  discharges  tlieni,  they  come  as  a  burthen  upon  the  gross 
value  of  the  lands,  out  of  which  they  are  payable  ;  for  if  a  tenant  pays  them,  his  rent  is, 
or  ought  to  be,  estimated  and  fixed  accordingly.  If,  however,  an  estate  on  sale  is 
already  let  under  lease  for  a  term  to  come,  it  is  highly  requisite  to  ascertain  what  parts 
of  the  annual  outgoings  and  repairs  are  discharged  by  the  tenants,  and  what  the  pro- 
prietor will  be  liable  to,  during  the  temi  to  run.  The  land  tax,  wliere  it  still  exists,  is 
extremely  uncertain  as  to  its  value,  and  the  poor  tax  is  equally  variable  in  different 
situations.  The  church,  highway,  and  county  rates  are,  taking  them  on  a  par  of  years, 
less  liable  to  local  uncertainty,  and  are  consequently  less  entitled  to  enquiry  from  a 
valuist. 

3439.  Fixed  paynients,  or  rent  charges,  such  as  chief  rents,  quit  rents,  annuities,  en- 
dowments, schoolmasters'  salaries,  charitable  donations,  &c.  to  which  an  estate  is  liable  ; 
also 

3440.  Repairs  of  public  ivorks,  buildings,  roads,  &c.  incumbent  on  the  estate  on  sale, 
are  subjects  of  enquiry  and  estimation  ;  as  well  as  the  ordinary  repairs  above  noticed. 
And,  moreover, 

3441.  The  hazard,  or  risk,  which  naturally  or  fortuitously  attends  the  lands  under 
valuation,  as  that  of  their  being  liable  to  be  inundated  in  summer,  or  to  be  torn  away 
by  floods  at  any  season,  is  entitled  to  mature  consideration  :  for,  although  these  evils 
may  generally  be  remedied  by  river  breaks  and  embankments,  the  erecting  of  these  is 
mostly  attended  with  great  expense  ;  and  the  estimated  value  of  this  becomes,  of  course, 
a  fair  deduction. 

3442.  Appurtenant  to  an  expensive  estate,  there  are  generally  other  valuable  considerations, 
besides  the  purchase  value  of  the  lands.      These  are, 

3443.  Minerals  and  fossils,  whether  metals,  fuels,  calcareosities,  or  grosser  earths. 

3444.  Waters,  whether  they  are  valuable  for  fisheries,  decoys,  mills,  domestic  purposes, 
or  the  irrigation  of  lands. 

3445.  Timber,  of  woods  and  hedgerows. 

3446.  Buildings  that  are  not  let  with  the  farms,  but  which  bear  rent,  independent  of 
the  lands  ;  yet  which,  when  scattered  over  an  estate,  may  weU  be  considered  as  belonging 
to  landed  property. 

3447.  The  estimated  value  of  evident  improvements. 

3448.  The  abstract  rights  which  arise  out  of  appropriated  lands,  or  their  appurte- 
nances ;  as 

3449.  The  right  of  commonage,  which  is  generally  of  some  value  even  when  commons  lie  open,  and  may 
be  of  more  when  they  shall  be  enclosed  ;  provided  the  cost  of  enclosure  do  not  turn  out  to  be  more  than 
the  extra  value  of  the  appropriated  lands,  above  that  of  the  common  right  in  their  open  state. 

S4.W.  The  rig/it  of  scigniorily  to  fee-farm  rents,  or  other  chief  rents,  payable  to  the  possessor  of  the 
lands  on  sale,  out  of  the  lands  of  other  proprietors.  These  rents,  though  small,  are  of  certain  value  in 
.  themselves;  and  the  idea  of  superiority  which  they  convey  to  some  men's  minds  may  be  worth  more 
than  the  pecuniary  value ;  which,  indeed,  where  tlie  suras  are  very  small  (as  is  often  the  case),  is  much 
lowered  by  the  expense  of  collecting  them  :  besides  the  trouble,  vexation,  private  quarrels,  and  lawsuits 
they  are  liable  to  excite,  when,  through  neglect,  they  are  half  forgotten,  and  the  vassal  is  willing  to  catch 
at  the  circumstance,  to  try  to  get  rid  of  the  teazing  and  humiliating  encumbrance.  This,  however,  may 
serve  to  account  for  their  having  been  handed  down  with  reverential  care,  through  a  succession  of  ages  ; 
until,  in  many  instances,  even  their  origin,  and  much  more  the  circumstances  attending  it,  are  difficult  or 
impossible  to  trace.  But,  surely,  a  man  of  a  liberal  turn  of  mind,  who  has  no  interest  in  legal  contests, 
and  who  prefers  solid  gold  to  a  trinket,  would  not  hesitate  to  collect  these  scattered  wrecks  of  property, 
and  to  convert  them  to  a  more  civilised,  rational,  and  profitable  purpose.  On  the  other  hand,  any  man  of 
an  independent  spirit  would  pay  more  than  a  fair  price  —  would  pay  liberally —  to  be  exonerated  from  so 
base  a  burthen.  If,  however,  a  vassal's  chains  sit  easy  upon  him,  let  him  wear  them.  What  is  here  meant 
to  be  intimated  is,  that  he  ought  to  have,  in  liberality,  if  not  in  law,  a  fair  opportunity  of  throwing 
them  off 

3451.  The  rights  of  feudality,  or  manorial  rights,  are  at  present,  if  not  in  their  origin,  very  different 
from  those  last  mentioned.  In  the  day  of  their  establishment,  they  appear  to  have  been  founded  in  wisdom 
and  a  degree  of  political  necessity  ;  and,  by  the  correcting  hand  of  time,  they  arrived  at  a  high  degree  of 
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political  perfection.  The  simple  and  easy  mode  of  transferring  property,  which  the  feudal  system  esta- 
blished, was  well  adapted  to  the  illiterate  age  in  which  it  had  its  rise.  Kven  in  these  lettered  days,  and 
among  the  ruins  of  feudal  rights,  the  copy  of  a  court- roll  is  considered  as  the  clearest  title  a  man  can  have 
to  his  possession  !  what  a  hint  is  this  to  modern  legislators  I  The  value  of  feudal  rights  is  to  be  estimated 
by  the  quit  rents,  fines,  heriots,  escheats,  and  amerciaments,  which  long  custom  and  a  train  of  circum- 
stances have  attached  to  the  given  court ;  and  besides  v/hat  relates  to  the  appropriated  lands  of  the  manor, 
the  lord  lias  a  profit  arising  from  the  commonable  lands  (if  any  lie  within  it),  as  lord  of  the  soil,  which 
cannot  be  broken  without  his  permission.  Hence  the  fossils  and  minerals,  v/hich  it  covers,  belong  to  him; 
as  well  as  the  timber  which  grows  upon  the  waste,  and  the  waters  that  are  annexed  to  it.  He  is  moreover, 
in  ordinary  cases,  lord  of  the  game  which  inhabits  or  strays  upon  this  manor.  This,  however,  being  a 
right  of  pleasure,  rather  than  of  profit,  has  no  fixed  standard  of  estimation. 

3452.  The  right  of  tithe,  when  attached  to  an  estate,  is  the  most  desirable  of  abstract 
rights  arising  out  of  landed  property  :  for,  as  far  as  the  right  extends  (whether  to  a 
lay  rectory,  or  a  vicarial  improprietorship),  the  lands  which  it  covers  become,  in  effect, 
tithe  free ;  as  every  judicious  proprietor  incorporates  the  rents  of  the  tithe  with  those  of 
the  lands  out  of  wliich  it  is  payable,  thus  (if  the  right,  as  it  generally  is,  be  rectorial) 
freeing  thein  wholly  from  the  encumbrance  of  tithes,  as  a  tax  on  improvements,  and 
as  an  obstacle  to  the  growth  of  corn.  The  value  of  tithes,  as  has  been  intimated,  is  so 
various,  that  notliing  but  local  information  can  enable  a  valuist  to  estimate  them  with 
sufficient  truth. 

3453.  The  right  of  advoivson,  or  the  privilege  of  appointing  a  pastor  to  propagate 
religion  and  morality  upon  an  estate,  properly  enough  belongs  to  its  possessor  ;  as  no 
other  individual  is  so  intimately  concerned  in  the  moral  conduct  of  its  inhabitants. 

3454.  The  right  of  representation  or  election,  or  the  appointment  (in  whole  or  in  part) 
of  a  legislator  to  assist  in  promoting  good  order  in  the  nation  at  large,  equally  belongs 
to  the  owner  of  territorial  surface. 


Chap.    III. 

Purchase  or  Transfer  of  Landed  Property. 

3455.  In  bargai7iingfor  an  estate  there  are  two  methods  in  use  ;  the  one  by  public  bid- 
dings, and  the  other  by  private  treaty.  In  either  a  certain  degree  of  caution  is  requisite  ; 
and  in  both  au  accurate  valuation  is  the  best  safeguard. 

3456.  Among  the  preliminaries  of  purchase  by  private  contract,  the  particulars  which 
may  be  required  to  be  furnished  by  a  seller  are  first  to  be  enumerated.  These  are  ;  the 
quantities  of  the  several  pieces  of  the  lands  on  sale,  together  with  the  maps,  or  rough 
drafts,  of  the  same  :  the  tenure  under  which  they  are  holden  :  some  assurance  as  to  the 
title  of  the  seller,  and  his  right  of  alienation  :  the  tenancy  under  which  the  several  farms 
are  let  ;  and,  if  on  lives,  the  ages  of  the  nominees  ;  if  for  a  term  of  years,  the  number 
imexpired  ;  if  at  will,  the  notices  (if  any)  which  the  tenants  have  had. 

3457.  An  abstract  of  the  covenants  under  which  they  are  let ;  particularly  of  those 
which  relate  to  taxes  and  repairs,  to  the  expenditure  of  produce,  to  the  ploughing  of  grass 
lands,  &c. 

3458.  The  existing  rents  and  prnfts  receivable;  whether  for  tenanted  lands,  appurte- 
nances, or  abstract  rights  ;  with  the  estimated  value  of  the  demesne,  and  the  woodlands 
in  hand ;  together  with  the  estimated  value  of  the  timber  growing  upon  the  estate  on 
sale,  as  well  as  of  the  minerals  and  fossils  which  it  may  contain  :  the  outgoings  to  which 
the  estate  is  liable :  the  proposed  time  of  the  delivery  of  possession  :  the  price,  and  the 
mode  of  payment  expected. 

3459.  The  particulars  of  instruction  to  be  given  to  a  surveyor,  or  other  valuer,  of  an 
estate  to  be  purchased,  may  next  be  particularised  ;  it  will  be  right,  however,  to  premise, 
that  much,  in  this  respect,  depends  on  the  probability  of  purchasing,  and  on  the  time 
allowed  for  making  the  estimate. 

3460.  In  cases  of  sale  by  public  auction,  where  there  can  be  no  certainty  as  to  purchase, 
and  where  the  time  for  valuation  is  limited,  a  rough  estimate  of  each  farm,  and  a  general 
idea  of  the  value  of  the  timber  and  other  appurtenances,  may  be  all  that  can  be  prudently 
ascertained. 

3461.  But,  in  a  sale  by  private  contract,  where  the  refusal  of  an  estate  is  granted,  and 
time  allowed  for  deliberate  survey,  a  more  minute  investigation  may  be  proper,  especially 
when  there  is  everj'  reason  to  believe  that  a  bargain  will  take  place.  For  the  same  report 
will  not  only  serve  as  a  guide  to  the  purchase,  but  will  become  a  valuable  foundation  on 
which  to  ground  the  future  management  of  the  estate.  For  these,  and  other  reasons,  a 
purchase  by  private  contract  is  most  to  be  desired,  by  a  gentleman  who  is  not  in  the 
habit  of  personally  attending  public  sales,  and  is  unacquainted  with  the  business  of 
auction  rooms. 

3462.  The  particulars  to  be  required  from  a  surveyor,  or  surveyors,  are  principally 
these :  the  rental  value  of  each  field  or  parcel  of  land,  with  the  state  in  which  it  lies,  as 
to  arable,  meadow,  pasture,  or  woodland  ;    the  value  of  the  timber  and  other  appur- 
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tenances ;  the  characteristic,  and  the  state  of  management,  of  each  farm  or  tenement, 
with  the  eligibility  of  its  occupier,  together  with  tlie  state  ot  repair  of  buildings,  gates, 
fences,  watercourses,  and  roads  ;  tlie  amount  of  the  encumbrances  and  outgoings  ;  and, 
lastly,  the  probable  value  of  the  improvements  of  which  the  estate  may  appear  to  be 
capable,  whether  by  ordinary  or  extraordinary  means. 

3463.  Tke  subjects  of  treaty  after  these  particulars  of  information  are  procured  are  few. 
The  two  statements  liaving  been  duly  compared,  so  that  no  misunderstanding  can  take 
place  between  the  parties,  the  price,  with  the  times  and  mode  of  payment,  are  the  prin- 
cipal matters  of  agreement.  A  clear  understanding  respecting  the  custody  of  title  deeds, 
and  the  expenses  of  conveyance,  require,  however,  to  be  enumerated  among  the  preli- 
minaries of  purchase. 

3464.  The  business  of  negotiation  is  best  carried  on  by  letters,  which  become  vouchers 
of  facts.  Whatever  is  done  by  interview  requires  to  be  reduced  to  writing,  and  to  be 
read  by,  or  to,  the  parties,  before  they  separate,  that  no  possibility  of  misconception  may 
arise ;  and,  added  to  these  precautions,  it  is  proper,  in  large  purchases,  and  when 
abstracts  of  intricate  title  deeds  are  to  be  made  out  and  examined,  that  a  legal  contract, 
or  memorandum  of  agreement,  should  be  entered  into,  for  the  mutual  satisfaction  and 
surety  of  the  parties. 

3465.  This  contract,  and  the  deed  of  conmt/ance  (namely,  the  instrument  which  is 
legally  to  transfer  the  property  from  the  seller  to  the  purchaser),  may  be  said  to  conclude 
and  ratify  the  business  of  purchase  ;  and  in  this  part  of  it  legal  assistance  is  essentially 
necessary,  to  examine  existing  deeds,  and  see  that  the  seller  has  a  legal  right  and  clear 
title  to  the  land,  and  a  legal  power  to  dispose  of  it,  as  well  as  to  draw  up  or  examine 
the  fresh  deed  of  conveyance,  and  see  that  it  is  sufficient  to  transfer  the  property,  legally 
and  adequately,  to  the  purchaser. 

3466.  The  preservation  of  titles  may  be  adverted  to  before  dismissing  this  subject.  In 
Scotland,  deeds  of  conveyance  and  other  deeds  are  registered  in  one  magnificent  build- 
ing, wliose  internal  economy  is  a§  admirably  adapted  to  its  design,  as  its  outward  form  is 
beautiful :  and,  in  England,  there  are  two  counties  (Yorkshire  and  Middlesex)  which 
are  termed  register  counties  ;  in  which  abstracts  of  deeds  are  preserved,  and  so  arranged 
as  to  be  readily  referred  to.  Hence,  in  cases  where  the  original  deck  are  destroyed 
or  lost,  these  registered  abstracts  are  sufficient  evidences  of  their  having  existed,  and 
capable  of  securing  the  titles  of  estates  to  their  rightful  owners ;  and  are  moreover 
valuable,  in  preventing  fraudulent  practices,  particularly  respecting  mortgages.  Never- 
theless, the  other  counties  of  England  remain,  from  reign  to  reign,  destitute  of  these 
advantages. 


BOOK  II. 

OF   THE    LAYING    OUT,    OR    GENERAL    ARRANGEMENT,    OF    LANDED    ESTATES. 

3467.  The  laying  out  of  an  extensive  landed  estate  embraces  a  variety  of  subjects,  and 
requires  extensive  information  and  enlarged  views  of  political,  agricultural,  and  even  of 
moral  improvement.  In  new  countries,  such  as  America,  where  an  estate  is  laid  out\ 
from  a  state  of  nature,  this  is  more  particularly  the  case  ;  but  the  observation  will  also 
apply  to  many  parts  of  tlie  British  Isles,  where  estates,  long  since  appropriated,  require 
re-an-angement  and  improvement. 

3468.  Among  the  different  objects  of  attention  in  laying  out  or  re-arranging  a  landed 
estate,  one  of  the  first  is  its  consolidation,  or  the  rounding  oflFor  simplifying  the  outline 
so  that  the  whole  may  be  brought  into  a  compact  form.  This  envie  de  sarrondir  seems 
to  have  existed,  and  the  proximity  and  intermixture  of  property  to  have  been  felt  as  an 
evil  by  landed  proprietors,  in  all  ages.  Aliab  desired  the  field  of  Naboth,  because  it 
was  near  to  his  house ;  and  Marvel,  the  attorney  {Massingers  Neiu  Way  to  pay  Old 
Debts,  ^c.)  advised  his  client  to  "  hedge  in  the  manor  of  Master  Frugal,"  because 
says  he,  "  his  land,  lying  in  the  midst  of  yours,  is  a  foul  blemish." 

3469.  In  consolidating  property  in  Britain,  an  equally  desirable  object  is  the  appro- 
priation of  commonable  lands;  which,  in  England,  can  only  be  eflFected  under  the  autlio- 
rity  of  a  special  act  of  the  legislature,  but  is  accomplished  with  less  difficulty  in  Scot- 
land, and  is  rarely  necessary  in  Ireland.  It  is  believed,  indeed,  that  there  are  now  no 
conrimons  in  Scotland,  unless,  periiaps,  one  or  two  belonging  to  the  crown  or  the  church, 
which  cannot  be  divided  by  the  general  law,  but  must  be  done  either  by  consent  of 
parties  or  a  special  act  of  parliament.      ( C. ) 

3470.  The  arrangentent  of  the  interior  of  an  estate  naturally  follows  the  determination 
of  the  ring-fence,  and  the  complete  possession  of  all  that  is  within.     Here  the  first  thing 
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will  probably  be  to  determine  the  demesne  lands,  or  site  of  the  proprietor's  residence, 
and  the  extent  of  territory  he  means  to  attach  to  it  and  retain  in  his  own  occupation. 
Then  follows  the  intersection  of  the  estate  with  roads,  and  probably  a  canal ;  the  choice 
or  determination  of  the  sites  for  towns,  villages,  manufactories,  and  mines,  mineral 
quarries,  or  fisheries,  if  such  exist  naturally.  Lastly,  the  grounds  to  be  planted  being 
detennined  on,  the  remaining  part  of  the  property  will  consist  of  the  lands  to  be  let  out 
for  cultivation  by  farmers,  or  other  tenants  of  the  soil.  In  conformity  with  this  view  of 
the  subject,  we  shall  consider,  in  succession,  the  consolidating  of  estates,  the  appropriating 
of  commonable  lands,  the  choice  of  demesne,  road-making,  canal-making,  the  establish- 
ment of  villages  and  manufactories,  the  working  of  mines  and  quarries,  the  establish- 
ment of  fisheries,  the  fomiation  of  plantations,  the  planting  of  orchards,  and  the  laying 
out  of  farms  and  farm-lands. 


Chap.    I. 
Consolidating  detached  Property. 

3471.  The  advantages  of  a  compact  estate  over  one  whose  lands  lie  scattered  and  inter- 
mixed with  other  men's  properties  are  evident.  The  management,  whether  of  detached 
farms  as  parts  of  an  estate,  or  scattered  fields  as  parts  of  a  farm,  is  conducted  with 
inconveniency :  beside  the  unpleasant  altercations  to  which  intermixed  lands  are  liable 
to  give  rise.  The  different  methods  of  compressing  landed  property  into  the  required 
state  are  by  exchange,  by  purchase,  and  by  sale. 

3472.  Where  the  lands  of  two  projjiietors  lie  intermixed  with  each  other,  an  amicable 
exchange  is  the  most  eligible ;  and  were  it  not  for  the  childish  piques  and  petty 
jealousies  which  so  frequently  take  root  between  neighbouring  proprietors  (and  are 
cherished  perhaps  by  their  oflficious  friends),  lands  of  this  description  could  not  long 
exist ;  the  evil,  in  almost  any  case,  being  easily  removed.  Each  party  having  chosen 
one,  or,  in  extensive  concerns,  two  referees ;  and  the  two  or  four  so  chosen,  having 
named  a  third  or  fifth,  the  required  commission  is  formed  ;  and  bonds  of  arbitration 
being  signed,  the  commissioners  proceed,  as  under  an  act  of  appropriation  of  common- 
able lands,  to  assign  each  proprietor  liis  rightful  share,  in  the  most  profitable  situation 
which  the  given  circumstances  will  permit.  This  mode  of  proceeding  might  be  adopted 
by  the  most  distant  parties,  or  the  most  inveterate  enemies  ;  and,  doubtlessly,  with 
advantage  to  the  property  and  peace  of  mind  of  each. 

3473.  Where  an  estate  or  a  farm  is  disjointed  by  the  intermediate  lands  of  others,  it  is 
not  only  pleasurable  to  be  possessed  of  them,  but  profitable  to  purchase  them,  even  at  a 
higher  price  than  they  are  intrinsically  worth  ;  consequently  at  much  more  than  their 
value,  as  detached  lands,  to  their  proprietor.  Yet  such  is  often  the  waywardness  and 
ill-judged  policy  of  the  holders  of  lands  so  situated,  that  they  will  rather  continue  to 
hold  them  with  disadvantage,  than  sell  them  at  a  fair  price.  An  equitable  way  of  deter- 
mining a  matter  of  this  sort  is,  to  ascertain  the  value  of  the  lands  to  the  holder  as 
detached  lands,  and  likewise  their  value  to  the  candidate  as  intermixed  lands ;  and  to 
let  the  mean  between  the  two  values  be  the  selling  price.  By  this  method,  both  parties 
become  actual  and  equal  gainers.  If  tlie  possessor  of  such  lands  should  lie  in  wait  for 
an  exorbitant  offer,  the  most  efficient  mode  of  proceeding  is  to  offer  a  high  number  of 
years'  purchase  on  their  fair  rental  value,  indifferently  considered,  in  the  situation  in 
which  they  lie,  and  to  propose  to  settle  such  rental  value  l)y  arbitration.  This  is  a  sort 
of  offer  which  every  honest  man  can  readily  imderstand ;  and,  if  the  holder  has  any 
character  to  lose  in  his  neighbourhood,  he  cannot  refuse  it ;  if  he  has  not,  a  calculation 
of  the  difference  between  the  rent  he  is  receiving  and  the  interest  of  the  money  offered, 
consequently  of  the  annual  loss  which  he  is  sustaining  by  not  accepting  the  offer,  will, 
sooner  or  later,  bring  him  to  a  sense,  if  not  of  his  duty  as  a  member  of  society,  at  least 
of  his  own  interest. 

3474.  It  is,  in  general,  right  management  to  dispose  of  the  detached  parts  of  an  estate, 
and  to  add  to  the  main  body.  The  whole  is  then  more  easily  superintended,  and  ma- 
naged at  less  expense  ;  while  small  properties,  if  suitable  steps  be  taken,  and  proper 
seasons  of  disposal  caught,  will  generally  fetch  more  than  larger  parcels,  of  equal  rental 
value,  timely  and  judiciously  purchased. 

3475.  In  selling,  as  in  purchasing,  estates,  two  methods  present  themselves.  They  may 
be  sold  by  auction  or  by  jjrivate  contract.  To  raise  a  sum  of  money  expeditiously,  the 
former  may  be  the  most  eligible,  though  attended  with  more  expense  and  more  notoriety 
than  the  latter,  which,  for  the  puqiose  imder  view,  and  when  expedition  is  not  neces- 
sary, vrill  generally,  if  properly  conducted,  be  found  preferable.  To  conduct  a  sale  of 
detached  lands  with  judgment  and  reputation,  the  first  step  is  to  have  them  deliberately 
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valued  by  at  least  two  men  of  character  and  ability,  and  to  divide  them  into  parcels  or 
lots,  according  to  situation,  and  so  as  to  render  them  of  superior  value  to  adjacent  pro- 
prietors. Then  fix  upon  each  parcel  such  value  as  it  is  fairly  worth  to  the  owner  of  the 
lands  v\-ith  which  it  is  naturally  united  ;  and  give  him  the  refusal  of  it.  Such  parcels  as 
are  not  disposed  of  in  this  way,  may  either  lie  open  to  private  contract,  or  be  sold  by 
public  auction,  the  motive  for  selling  being,  in  every  case,  openly  declared.  It  is  to  be 
remarked,  however,  that  for  a  sale  by  auction,  a  fresh  arrangement  of  lots  will  be 
required,  the  principle  of  allotment  being  in  this  case  the  reverse  of  the  former.  At  an 
auction,  a  certain  degree  of  competition  is  requisite  to  raise  the  article  on  sale  to  its  full 
value  ;  and  it  is  no  more  than  common  prudence  in  the  seller  to  make  up  his  lots  in  such 
a  manner  as  ^vill  bring  together  the  greatest  number  of  competitors. 


Chap.  II. 
jlppropriatmg  Commonable  Lands. 

3476.  Commonable  lands,  or  such  as  lie  intermixed,  or  are  occupied  in  common  by  the 
inhabitants  according  to  certain  laws  and  customs,  may  be  considered  in  regard  to  their 
origin  and  /ci7ids,  and  their  appropriation  or  division. 

Sect.  I.      Origin  and  different  Kinds  of  Commonable  Lands. 

3477.  Avery  few  centuries  ago,  nearly  the  u'liole  of  the  lands  of  Britain  lay  in  art  open, 
and  more  or  less  in  a  commonable,  state.  (See  Fitzherbert  on  the  Statute  Extentn  Manorii.) 
Each  parish,  or  township  (at  least  in  the  more  central  and  northern  districts),  comprised 
different  descriptions  of  lands  ;  having  been  subjected,  during  successive  ages,  to  specified 
modes  of  occupancy,  under  ancient  and  strict  regulations,  which  time  had  converted  to 
law.  These  parochial  aiTangements,  however,  varied  somewhat  in  different  districts  ; 
but,  in  the  more  central  and  greater  part  of  the  kingdom,  not  widely ;  and  the  following 
statement  may  serve  to  convey  a  general  idea  of  the  whole  of  what  may  be  termed  com- 
mon-field townships,  throughout  England  :  — 

3478.  Each  parish,  or  township,  icas  considered  as  one  common  farm ;  though  the 
tenantry  were  numerous.  (See  also  £lackst07ie's  Commentaries,  art.  Tithing  of  Toivnsh.) 
Round  the  village  in  which  the  tenants  resided  lay  a  few  small  enclosures,  or  grass 
yards,  for  rearing  calves,  and  as  baiting  and  nursery  grounds  for  other  farm  stock. 
This  was  the  common  farmstead,  or  homestall,  which  was  generally  placed  as  near 
tlie  centre  of  the  more  culturable  lands  of  the  parish  or  township  as  water  and  shelter 
would  permit. 

3479.  Bound  the  homestall  lay  a  suite  of  arable  fields,  including  the  deepest  and 
soundest  of  the  lower  grounds,  situated  out  of  water's  way,  for  raising  corn  and 
pulse,  as  well  as  to  produce  fodder  and  litter  for  cattle  and  horses  in  the  winter 
season ;  and,  in  the  lowest  situation,  as  in  the  water-formed  base  of  a  rivered  valley,  or 
in  swampy  dips,  shooting  up  among  the  arable  lands,  lay  an  extent  of  meadow  grounds, 
or  ings,  to  afford  a  supply  of  hay,  for  cows  and  working  stock,  in  the  winter  and  spring 
months. 

3480.  On  the  outskirts  of  the  arable  layids,  where  the  soil  was  adapted  to  the  pasturage  of 
cattle ;  or  on  the  springy  slope  of  hills  less  adapted  to  cultivation ;  or  in  the  fenny  bases 
of  valleys  ■^^•hich  were  too  wet,  or  gravelly  lands  thrown  up  by  water  which  were  too  dry, 
to  produce  an  annual  supply  of  hay  with  sufficient  certainty;  one  or  more  stinted  pastures, 
or  hams,  were  laid  out  for  milking  cows,  working  cattle,  or  other  stock  wliich  required 
superior  pasturage  in  summer. 

3481.  The  bleakest,  tvorst-soiled,  and  most  distant  lands  of  the  township,  were  left  in  their 
native  wild  state,  for  timber  and  fuel,  and  for  a  common  pasture,  or  suite  of  pastures,  for 
the  more  ordinary  stock  of  the  township,  whether  horses,  rearing  cattle,  sheep,  or  swine, 
without  any  other  stint  or  restriction  than  what  the  arable  and  meadow  lands  indirectly 
gave ;  every  joint  tenant  or  occupier  of  the  township  having  the  nominal  privilege  of 
keeping  as  much  live  stock  on  these  common  pastures,  in  summer,  as  the  appropriated 
lands  he  occupied  would  maintain  in  vdnter. 

3482.  The  approjniated  lands  of  each  township  were  laid  out  with  equal  good  sense  and 
propriety.  That  each  occupier  might  have  his  proportionate  share  of  lands  of  different 
qualities,  and  lying  in  different  situations,  the  arable  lands,  more  particularly,  were  divided 
into  numerous  parcels  of  sizes,  doubtless,  according  to  the  size  of  the  given  township,  and 
the  number  and  rank  of  the  occupiers. 

3483.  The  whole  was  subjected  to  the  same  plan  of  management,  and  conducted  as 
one  common  farm  ;  for  which  purpose  the  arable  lands  were  divided  into  compartments, 
or  "  fields,"  of  nearly  equal  size,  and  generally  three  in  number,  to  receive,  in  constant 
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rotation,  tlio  triennial  succession  of  fallow,  wheat  (or  jye),  and  spring  crops  (as  barley, 
oats,  beans,  and  peas1  :  thus  adopting  and  promoting  a  system  of  husbandry,  which, 
howsoever  improper  it  has  become  in  tliese  more  enlightened  days,  was  well  adapted  to  the 
state  of  ignorance  and  vassalage  of  feudal  times.  When  each  parish  or  township  had  its 
sole  proprietor,  the  occupiers  being  at  once  his  tenants  and  his  soldiers,  or  meaner  vassals, 
the  lands  were,  of  course,  liable  to  be  more  or  less  deserted  by  their  occupiers,  and  left  to 
the  feebleness  of  the  young,  the  aged,  and  the  weaker  sex  :  but  the  whole  township 
being,  in  this  manner,  thrown  into  one  system,  the  care  and  management  of  the  live  stock, 
at  least,  would  be  easier  and  better  than  they  would  have  been  under  any  other  arrange- 
ment ;  and,  at  all  times,  the  manager  of  the  estate  was  better  enabled  to  detect  bad  hus- 
bandly, and  enforce  that  which  was  more  profitable  to  the  tenants  and  the  estate,  by  hav- 
ing the  whole  spread  under  the  eye  at  once,  than  he  would  have  been  had  the  lands  been 
distributed  in  detached  unenclosed  farmlets,  besides  avoiding  the  expense  of  enclosure. 
Another  advantage  arose  from  this  more  social  arrangement,  in  barbarous  times  ;  —  the 
tenants,  by  being  concentrated  in  villages,  were  not  only  best  situated  to  defend  each 
other  from  predatory  attacks,  but  were  called  out  by  their  lord,  with  greater  readiness, 
in  cases  of  emergency.  Therefore,  absurd  as  the  common-field  system  is,  in  almost 
every  particular,  at  this  day,  it  was  admirably  suited  to  the  circumstances  of  the  times 
in  which  it  originated ;  the  plan  having  been  conceived  in  wisdom,  and  executed  with 
extraordinary  accuracy,  as  appears  in  numberless  instances,  even  at  this  distance  of  time. 

3484.  UninhahUed  tracts  or  forests-  In  different  parts  of  Britain  there  were,  and  still 
are,  extensive  tracts  of  land,  some  of  them  of  a  valuable  quality,  lying  nearly  in  a  state 
of  wild  nature,  which  were  never  inhabited  unless  by  freebooters  and  homebred  savages. 
These  unirihabited  tracts  are  styled  forests  ;  and,  heretofore,  many  or  most  of  them  have 
been  attached  to  the  crown ;  and  some  of  them  are  still  under  royal  _patronage. 
Whether  they  were  originally  set  out  for  royal  pastime  merely ;  or  whether  the  timber 
which  stood  on  them  was  of  peculiar  value  ;  or  whether,  at  the  time  of  laying  out  town- 
ships, those  tracts  were  impenetrable  woods  inhabited  by  wild  beasts,  and,  when  these 
had  been  destroyed,  or  sufficiently  overcome  to  render  them  objects  of  diversion,  were 
taken  under  the  protection  of  the  crown ;  is  not,  perhaps,  well  ascertained.  There  were 
also  tracts  of  that  description  in  different  parts  of  England,  but  which  appear,  evidently, 
to  have  been  enclosed  from  a  state  of  woodland  or  common  pasture ;  though  it  is  pos- 
sible they  may  have  been  nominally  attached  to  neighbouring  parishes.  Of  this  descrip- 
tion, principally,  are  the  Wealds  of  Kent  and  Sussex,  and  many  other  old  enclosed  lands, 
in  different  parts  of  the  kingdom,  whose  fields  or  enclosures  are  of  irregular  shapes,  and 
their  fences  crooked.  These  woodland  districts  are,  like  the  forest  lands,  divided  into 
manors,  which  have  not  an  intimate  connection  or  correspondence  with  parishes  or  town- 
ships ;  —  a  fuither  evidence  that  they  were  in  a  wild  state  v;hen  the  feudal  organisation 
took  place. 

3485.  In  the  western  extreme  of  the  island,  the  conimonfield  system  has  never,  per- 
haps, been  adopted;  it  has  certainly  never  been  prevalent,  as  in  the  more  central  jiarts  of 
England.  There,  a  very  different  usage  would  seem  to  have  been  early  established,  and 
to  have  continued  to  the  present  time,  when  lords  of  manors  have  the  privilege  of  letting 
oflT  the  lands  of  common  pastures  to  be  broken  up  for  corn,  the  tenant  being  restricted 
to  two  crops,  after  which  the  land  is  thrown  open  again  to  pasturage  ;  and  it  is  at  least 
probable,  that  the  lands  of  that  country  have  been  cleared  from  wood,  and  brought  into 
a  state  of  cultivation,  through  similar  means.  At  present,  they  are  judiciously  laid  out, 
in  farms  of  different  sizes,  with  square  straight-lined  enclosures,  and  with  detached  farm- 
steads situated  within  their  areas;  the  villages  being  generally  small  and  mean— the  mere 
residences  of  labourers.  Circumstances  these  are,  which  strongly  evince  that  the  com- 
mon-field system  never  took  place  in  this  part  of  the  island,  as  it  did  in  the  more  central 
parts  of  England.  Ireland,  also,  has  been  enclosed  (though  not  fenced)  from  time 
immemorial. 

3486.  The  feudal  organisation,  having  lost  its  original  basis,  has  itself  been  mouldering 
away,  more  jiarticularly  during  the  last  century.  A  great  inajority  of  the  appropriated 
common-field  lands  and  commons  have  been  partially  or  wholly  enclosed  ;  either  by 
piecemeal,  each  proprietor  enclosing  his  own  slip,  —  a  very  inconvenient  mode  of  enclosure ; 
or  by  general  consent,  the  whole  of  the  proprietors  agreeing  to  commit  their  lands  to  the 
care  and  judgment  of  arbiters,  or  commissioners,  who,  restoring  the  fields  to  their  original 
entirety,  reparcelled  them  out  in  a  manner  more  convenient  to  the  several  proprietors, 
and  laid  eacli  man's  portion,  which  had  consisted  of  numberless  narrow  slips,  in  one  or 
more  well  shaped  grounds. 

3487.  In  England  tliis  requires  to  be  effected  by  a  separate  act  of  parliament  for  each  enclosure.  In, 
these  acts  commissioners  are  named,  or  directed  to  be  chosen  by  the  proprietors,  who,  according  to  certain 
instructions  in  the  act  or  law,  and  the  general  principles  of  equity,  divide  the  township  among  all  who  have 
an  interest  in  it.  It  appears  by  the  statute  books,  that  from  the  year  1774  to  the  year  1813,  no  fewer  than 
two  thousand  six  hundred  and  thirty-two  acts  of  enclosure  have  been  passed  ;  the  average  in  the  first 
twenty  years  being  thirty-seven,  and  in  the  last  twenty  years  ninety-four. 
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3488  In  Scotland  a  general  bill  of  enclosure  was  passed  by  the  parliament  in  1695,  and  in  consequence 
of  it  the  wliole  country  has  for  nearlv  a  century  past  been  in  distinct  possessions.  In  Ireland,  as  we  have 
already  remarked,  no  enclosure  act  became  necessary,  and  the  country  is  considered  as  sutiering  from  the 
long  continued  minute  division  of  landed  prv,j>orty. 

348P  As  a  contrast  to  the  general  eagerness /or  enclosing,  it  may  be  useful  to  present  the  moderate,  and 
in  our  opinion  judicious,  observations  of  Loch,  to  whom  it  appears  very  doubtful  how  far  the  indiscriminate 
enclosure  of  commons,  arising  out  of  the  high  nominal  prices  of  grain,  has  been  in  every  instance  of  ad- 
vantage to  the  nation.  Many  of  them,  he  says,  certainly,  could  never  pay  the  expense  of  obtaining  the  act, 
of  the°commissioners'  fees,  of  the  construction  of  the  fences,  and  of  bringing  the  land  into  cultivation. 
In  this  respect  there  has  been  a  dead  loss  of  capital  to  the  country.  It  is  conceived  that  it  is  not  carrying 
this  feeling  too  far,  to  regret  the  destruction  of  some  of  those  beautiful  and  picturesque  forests  and  chases 
which  once  surrounded  London,  and  to  hope  that  this  may  go  no  further.  It  may  even  be  permitted, 
perhaps  to  include  within  this  regret  as  a  national  loss,  the  destruction  of  Windsor  forest,  the  most  appro- 
priate accompaniment  of  the  noblest  royal  residence  in  Europe.  The  preservation  of  some  of  these  chases 
IS  as  essential  to  the  poorer  classes  of  the  metropolis  as  to  the  rich.  To  the  former  they  afford  health, 
exercise  and  amusement ;  in  the  latter  they  produce  and  cherish  that  love  of  the  country,  and  of  rural 
sports  so  important  in  a  constitutional  point  of  view.  Thoy  nourish  that  feeling  for,  and  knowledge  of, 
the  beauties  of  nature  (freed  from  the  love  of  gain  as  connected  with  the  productions  of  the  soil),  which 
enlarge  our  understandings,  and  exalt  every  better  sentiment  of  the  heart—  encouraging  the  practice  of  the 
social  virtues,  and  checking  those  more  selfish  habits  which  the  general  distribution  of  great  wealth  is  too  apt 
to  engender.  There  cannot  be  a  doubt,  that  not  only  for  these  reasons  would  the  abstaining  from  some  of 
these  enclosures  have  been  beneficial,  but,  in  an  economical  point  of  view,  it  would  have  been  most 
advantageous  to  the  nation.  In  how  many  ways  could  not  the  capital,  thus  lost,  have  been  beneficially 
applied  both  for  the  individual  and  the  country  !  How  much  a  richer  man  would  the  land-owner 
have  been,  if  he  had  saved  much  of  this  expense,  and  permitted  a  more  liberal  importation  of  foreign 
corn'  How  much  better  would  it  have  been  for  the  country!  In  this,  as  in  every  other  instance,  it 
might  be  demonstrated,  that  that  which  would  have  been  best  for  one,  would  have  been  so  for  all, 
and  that  the  same  system  must  always  benefit  equally  the  English  landlord,  tenant,  merchant,  manu- 
facturer, and  artisan.    {Marquess  of  Stafford's  Improvements,  <^c.) 

Sect.  II.    General  Principles  of  appropriating  and  dividing  Commonable  Lands. 

3490.  There  are  few  lands  in  Britain  unappropriated,  except  in  England,  and  these 
may  be  classed  as  forest  lands,  and  other  extensive  wastes,  on  which  several  manors,  or 
adjacent  townships,  have  a  right  of  common  pasturage ;  commonable  lands  of  distinct 
townships  or  manors,  whose  appropriated  lands  are  wholly  enclosed,  and  in  a  state  of 
mixed  cultivation ;  commonable  lands  of  townships,  whose  arable  fields,  &c.  are 
partially  enclosed ;  and  commonable  lands  of  townships,  whose  arable  fields  remain 
wholly  open. 

3491  The  principles  on  ivkich  the  appropriation  of  those  lands  requires  to  be  conducted 
are  thus  laid  down  by  Marshal.  By  an  established  principle  of  the  general  law  or  con- 
stitution of  the  country,  immemorial  custom  establishes  right.  Hence  the  original  rights 
and  regulations  respecting  the  lands  under  view  are  not  now  the  proper  subjects  of 
investigation ;  nor  are  the  changes  that  may  have  taken  place  during  a  succession  of 
centuries,  from  the  origin  of  forests  and  townships  to  the  latest  time  which  is  no  longer 
within  memory,  objects  of  enquiry ;  but,  solely,  the  acquired  rights  which  exist  in  a  given 
case  at  the  time  of  appropriation,  and  which  would  continue  to  exist  were  it  not  to  take 
place.  The  possessor  of  a  cottage  which  has  enjoyed,  from  time  immemorial  and  without 
interruption,  the  liberty  of  pasturage,  though  such  cottage  were  originally  an  encroach- 
ment of  a  freebooter  or  an  outlaw,  has  indisputably  as  legal  a  claim  to  a  proportionate 
share  of  the  commonable  lands,  as  the  possessor  of  the  demesne  lands  of  the  manor  has, 
merely  as  such,  although  they  may  have  descended  from  father  to  son  from  the  time  of 
their  severalty ;  for  it  is  evidently  on  the  estimated  values  of  the  respective  rights  which 
exist,  and  which  can  be  rightfully  exercised  in  time  to  come,  and  on  these  alone,  that  a 
just  and  equitable  distribution  can  be  effected. 

3492.  But  before  the  distribution  of  commonable  lands  among  the  o\vners  of  common 
pasturage  can  take  place,  the  more  abstract  rights  which  belong  to  commons  require  to 
be  estimated,  and  the  just  claims  of  their  possessors  to  be  satisfied.  These  are  principally 
manorial  rights,  and  the  rights  of  tithes. 

3493.  Manorial  claims  are  to  be  regulated  by  the  particular  advantages  which  the  lord 
of  a  given  manor  enjoys,  and  which  he  will  continue  to  enjoy  while  the  commons  remain 
open  and  unappropriated ;  whether  they  arise  from  mines,  quarries,  water,  timber,  alien 
tenants,  fuel,  estover,  pannage,  or  game.  His  claim  as  guardian  of  the  soil  that  is  pro- 
ductive of  pasturage  only  is,  in  most  cases,  merely  honorary ;  and  it  remains  with  par- 
liament to  fix  the  proportional  share  of  the  lands  to  be  appropriated,  which  he  shall  be 
entitled  to  as  an  equivalent  for  such  honorary  claim. 

3494.  But  in  the  case  of  thriving  timber  standing  on  the  property,  the  claim  of  the  lord 
of  the  manor  in  right  of  the  soil  is  more  substantial ;  for  out  of  this  he  has  in  effect  a  real 
yearly  income,  equal  to  the  annually  increasing  value  of  the  timber  ;  —  a  species  of  advan- 
tage which,  if  the  commons  remain  open  and  unappropriated,  he  will  of  course  continue 
to  enjoy  so  long  as  the  timber  continues  to  increase  in  value.  His  claim,  therefore,  in 
this  respect,  depends  on  the  quantity  of  timber  and  its  state  of  growth,  taken  jointly. 
Young  thri's'ing  timber  not  only  affords  an  annual  increase  of  value  at  present,  but  will 
continue  its  benefits  for  many  years  to  come,  if  it  be  suffered  to  remain  undisturbed  on 
the  soil  J  and  its  owner,  doubtless,  has  a  prospective  claim  on  the  soil  which  supports  it 
during  the  estimated  period  of  its  future  increase  ;  whereas  dotards  and  stimted  trees, 
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which  afford  no  increase  of  value,  do  not  entitle  their  owner  to  any  share  of  the  soil  they 
stand  upon.  AH  that  the  lord  has  a  right  to  claim  appears  to  be  limited  to  the  trees 
themselves  or  their  intrinsic  value. 

3495.  The  claims  of  tithe  owners,  aggregately  considered,  are  more  complex  and  obscure. 
In  cases  where  the  great  and  small  tithes  are  united,  and  in  which  the  tithe  of  wool  and 
lambs,  and  that  of  grain,  roots,  and  herbage,  belong  to  the  same  owner,  it  may  seem  to 
be  reasonable  that  he  should  have  the  option  of  receiving  land  of  equal  value  to  the 
existing  value  of  the  tithes,  or  of  taking  the  chance  of  their  value,  in  the  state  of  culti- 
vation. But  seeing  the  evil  tendency  of  corn  tithes,  and  the  impropriety  of  laying  on  so 
harmful  a  burthen,  as  they  are  now  become,  upon  lands  that  have  never  borne  it,  there 
can  be  little  risk  in  saying  that  it  would  be  at  least  politic  in  parliament  to  prevent  it. 
Besides,  it  stands  part  of  the  statute  law,  that  lands  which  have  never  been  under  tillage 
shall  not  pay  tithes  during  the  first  seven  years  of  their  cultivation ;  during  which  time 
the  incumbent's  income  might,  by  leaving  the  tithe  to  take  its  course,  be  materially 
abridged,  and  his  circumstances  thereby  be  rendered  distressful.  On  the  whole,  there- 
fore, it  appears  to  be  proper  in  this  case,  tliat  the  law  to  be  enacted  should  instruct  com- 
missioners to  set  out  lands  equal  to  the  existing  value  of  the  tithes  at  the  time  of  appro- 
priation ;  and  where  much  corn  land  shall  be  appropriated,  to  set  out  a  farther  quantity 
equal  to  the  estimated  reversion  of  their  extra  value  (if  any  arise  in  the  estimate),  seven 
years  after  the  appropriation  shall  have  taken  place. 

3496.  ^gain,  in  cases  in  irhich  the  tithe  oflajnbs  and  tvool,  and  the  tithe  of  corn,  ^c.  belong 
to  separate  onmers,  the  line  of  rectitude  and  strict  justice  to  all  parties  appears  to  be  still 
more  difficult  to  be  drawn.  The  former  is  clearly  entitled  to  land,  or  a  money  payment 
equal  to  his  loss  of  tithe  ;  but  the  right  of  the  latter  is  less  obvious.  To  cut  him  off 
entirely  from  any  share  of  the  lands,  and  likewise  from  any  share  of  tithes  to'  arise  from 
them  after  they  shall  have  been  appropriated,  may  seem  unjust ;  he  may  be  a  lay  rector, 
and  may  have  lately  purchased  the  tithes,  or  a  clerical  rector  who  has  recently  bought  the 
advowson,  under  the  expectation  of  an  enclosure.  On  the  other  hand,  it  appears  to  be 
hard,  that  the  proprietors  of  the  parish  should  first  give  up  land  for  the  tithe  of  wool  and 
lambs  which  will  no  longer  exist,  and  then  be  liable  to  a  corn  tithe  on  the  same  lands, 
after  they  shall  have  bestowed  on  them  great  expense  in  clearing  and  cultivation.  In- 
deed, the  injustice  of  such  a  measure  is  evident.  A  middle  way,  therefore,  requires  to 
be  sought ;  and  it  will  be  difficult,  perhaps,  to  find  one  which  has  more  justice  in  it  than 
that  which  is  proposed  for  the  first  case.  Thus,  after  the  value  of  the  lamb  and  wool 
tithe,  &c.  has  been  ascertained,  and  land  set  out  as  a  satisfaction  for  it,  estimate  the  value 
of  the  corn  tithe,  &c.  seven  j^ears  after  the  time  of  appropriation  ;  and  set  out  a  further 
quantity  for  the  reversion  of  the  extra  value  (if  any)  of  the  latter  over  the  former,  and 
thus  free  the  lands  entirely  from  this  obstacle  to  their  improvement. 

3497.  If  any  other  abstract  claim  on  the  lands  to  be  appropriated  be  fairly  made  out, 
or  any  alien  right  (as  that  of  a  non-parishioner,  or  extra-manorial  occupier,  who  has 
acquired,  by  ancient  grant  or  by  prescription,  the  privilege  of  depasturing  them)  be 
fully  proved,  its  value  requires  to  be  accurately  estimated,  and  land  to  be  assigned  in  its 
stead. 

3498.  The  remainder  of  the  unstinted  commons  of  a  given  township  or  manor  belong 
to  the  owners  of  its  common-right  lands  and  houses  ;  but  in  what  proportion,  it  may  be 
difficult  to  determine  with  mathematical  precision.  Nevertheless,  by  adliering  strictly  to 
the  general  principle,  on  whicli  alone  an  equitable  appropriation  can  be  conducted,  — 
namely,  that  of  determining  each  man's  share  by  the  benefit  which  he  has  a  right  to 
receive  at  the  time  of  appropriation,  and  which  he  might  continue  to  receive  were  it  not 
to  take  place,  —  truth  and  justice  may  be  sufficiently  approached. 

3499.  One  of  the  first  steps  toward  an  equitable  distribution  of  unstinted  commons 
is  to  ascertain  the  common-right  hoiises,  and  to  distinguish  them  from  those  which  have  no 
right  of  commonage ;  and  which,  therefore,  can  have  no  claim  to  any  share  of  the  lands 
of  the  unstinted  commons,  further  than  in  the  right  of  the  lands  they  stand  upon.  By 
an  ancient  and  pretty  generally  received,  though  somewhat  vague,  idea  respecting  the 
rights  of  commonage,  the  occupier  of  every  common-right  house  has  the  privilege  of 
depasturing  as  many  cattle,  sheep,  or  other  live  stock,  on  the  common  in  summer 
(provided,  it  must  be  understood,  that  it  is  large  enough  to  permit  every  occupier 
to  exercise  this  right),  as  the  grounds  he  occupies  within  the  township  or  manor  can 
properly  maintain  in  winter ;  and  no  one  can  exceed  that  proportion ;  for  the  surplus 
of  the  pasturage,  if  any,  belongs  to  the  lord  of  the  soil.  (See  Fitzherberl  and  Black- 
stone.  ) 

3>00.  Under  this  regulation,  the  appropriated  lands  of  a  common-field  township,  which 
are  not  occupied  jointly  with  a  common-right  house,  may  be  said  to  be  deprived,  during 
the  time  they  are  so  occupied,  of  their  right  of  commonage ;  and  in  some  of  the  private 
bills  of  enclosure,  which  have  been  suffered  to  pass  through  parliament,  the  lands  w  hich 
happened  to  be  in  this  state  of  occupancy,  at  the  time  of  passing  the  bills,  were  deprived 
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of  their  interest  in  the  common  lands  for  ever ;  notwithstanding,  perhaps,  they  had  a 
few  years  preceding  this  accidental  circumstance  an  undoubted  right  to  their  portion  of 
them,  —  a  right  which,  a  few  weeks  or  a  few  days  afterward,  miglit  have  reverted  to  them, 
without  the  smallest  taint  by  the  temporary  alienation.  If  any  of  the  appropriated  lands 
of  a  township  or  manor  have  been  estranged  from  its  commons,  during  time  immemorial ; 
have  never  been  occupied  jointly  with  a  common-right  house,  or  in  any  way  enjoyed,  of 
right,  the  common  pasturage  within  memory  ;  they  may  with  some  reason  be  said  to  have 
lost  their  right,  and  be  excluded  from  a  participation. 

3501.  By  this  ancient  and  in  a  degree  essential  usage,  common-right  houses  have  a  clear 
right  to  the  lands  of  the  commons,  superior  to  that  of  the  ground  they  stand  upon  ; 
especially  if  they  rightfully  enjoy  a  privilege  of  partaking  of  the  fuel  and  pannage  (as 
acorns,  masts,  &c.)  they  afford,  for  these  properly  belong  to  the  houses,  not  to  the  lands  : 
and  still  more  especially,  if  they  are  conveniently  situated  for  enjoying  the  several  benefits 
which  the  commons  afford  in  their  wild  state.  And  whatever  a  common-right  house  is 
worth,  merely  as  such  ;  that  is  to  say,  whatever  it  will  let  or  sell  for,  over  and  above  a 
noncommon-right  house  of  the  same  intrinsic  value ;  it  certainly  ought  to  participate  in 
the  distribution,  according  to  such  extra  value. 

3502.  The  true  proportionate  shares  of  the  common-right  lands  are  to  be  ascertained  on 
the  same  principle  ;  for  although  the  ancient  regulation  respecting  common-rights  may 
continue  in  force,  while  the  commons  remain  open  and  unappropriated,  it  would  be 
found  troublesome  or  unmanageable  as  a  rule  to  their  just  appropriation.  There  are  few, 
if  any,  commons  (of  common-field  townships  at  least)  that  now  afford  pasturage  in  summer 
for  all  the  stock  which  the  appropriated  lands  are  capable  of  maintaining  in  winter ;  so 
that  their  several  proportions  only  could  be  used  :  and  these  proportions  may  be  calculated 
with  much  greater  certainty  and  despatch  on  the  respective  rental  values  of  the  lands, 
than  on  the  more  vague  and  troublesome  estimation  of  the  quantities  of  stock  they 
would  winter,  which,  indeed,  would  be  best  calculated  by  the  rental  value  of  the  land. 
Consequently,  in  adopting  this  as  the  basis  of  calculation,  the  ancient  rule  is,  in  effect, 
complied  with.      {Blackstone,  book  iii.   c.  xvi.   sect.  2.) 

3503.  But  although  each  co7nmon-right  occttpier  has  a  right  to  stock  in  proportion  to  the 
productiveness  or  rental  value  of  his  appropriated  lands,  every  one  could  jiot  do  this  with 
equal  profit,  and  of  course  could  not  receive  equal  benefit.  Lands  situated  on  the  side 
of  a  common  are  much  more  beneficial  in  this  respect,  than  lands  wliich  lie  a  mile  or  two 
from  it,  with  bad  roads  between  them  ;  and  it  is  the  real  advantage  which  an  occupier 
can  fairly  receive,  that  is  the  true  guide  in  the  partition,  which  consequently  ought  to  be 
conducted,  not  on  the  rental  value  of  the  land,  abstractly  considered,  but  on  this  and  its 
situation  with  respect  to  the  commonable  lands  jointly.  In  other  words,  it  is  the  rental 
values  of  the  common-right  lands  while  the  commons  remain  open,  not  what  they  vrill 
become  after  the  commons  are  enclosed,  which  I  conceive  to  be  the  proper  groundwork 
of  appropriation. 

3504.  In  cases  where  commonable  lands  are  wholly  attached  to  manors,  and  not  common 
to  the  parish  or  township  in  wliich  they  are  situated,  as  in  forests  and  woodland  districts, 
the  selfsame  principle  of  distribution  is  applicable.  The  remainder  of  the  commons 
(after  the  owners  of  abstract  rights  have  been  satisfied)  belong  to  the  common-right  lands 
and  houses  ;  no  matter  whether  such  lands  and  houses  belong  to  copyhold  tenants 
exclusively,  or  to  copyholders  and  freeholders  jointly,  provided  the  immemorial  custom 
of  the  manor  make  no  distinction  in  their  respective  rights  ;  the  well  established  customs 
of  manors  being  in  all  cases  rules  of  conduct,  and  unerring  guides  to  commissioners. 
Here  may  be  said  to  end  the  greater  difficulties  as  to  the  principles  of  appropriation  : 
the  rest  is  merely  technical ;  the  works  of  admeasurement,  estimate,  and  calculation,  — 
operations  that  are  familiar  to  professional  men  in  every  district,  and  want  nothing  but 
application  and  integrity  to  render  them  sufficiently  complete. 

3505.  The  technical  roiitine  of  the  business  of  conducting  an  enclosure  is  as  follows  :  — 
The  act  being  passed,  and  two  or  more  commissioners  named,  these  commissioners  meet 
on  a  certain  day  at  a  certain  place  within  the  township  or  parish,  having  previously  given 
public  notice  of  their  intention.  The  chief  business  of  that  day  is  the  fixing  of  a  land 
surveyor  and  an  attorney  to  the  commission.  At  a  second  meeting  the  comirussiorers, 
surveyor,  attorney,  and  some  of  the  principal  proprietors  or  their  agents,  attend  and  make 
a  general  perambulation  of  the  township,  in  order  to  point  out  to  the  surveyor  the  different 
properties,  with  their  limits,  &c.  The  surveyor  now  proceeds  to  make  a  correct  map  of 
the  whole.  This  done,  the  commissioners,  attended  by  the  surveyor,  proceed  to  value 
each  separate  lot  or  piece ;  and  having  done  this,  they  next  advertise  different  meetings  for 
the  purposes  of  hearing  the  rights  of  townsmen,  &c.  Next  they  set  about  dividing  the 
lands  according  to  these  rights,  reserving  proper  roads  for  footpaths,  quarries,  gravel-pits, 
wells,  springs,  &c.  for  public  purposes.  When  this  is  done,  and  set  out  on  the  ground, 
cpntractors  are  next  employed  to  carry  the  whole  into  es'^cution,  the  expense  of  which 
and  also  of  the  commission  is  generally  paid  by  the  sale  of  a  part  of  the  lands. 
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Choice  of  the  Demesne  or  Site  for  the  Proprietor  s  Residence. 

■  3506.  The  most  desirable  situation  for  the  mansion  of  the  owner  of  a  landea  estate  will, 
in  almost  every  case,  be  somewhere  near  its  centre.  The  advantage  of  being  at  an  equal 
distance  from  every  part  of  the  boundaries  ;  of  having  as  much  as  possible  on  every  side 
that  which  we  can  call  our  own  ;  of  not  being  overlooked  by  near  neighbours  ;  and  of 
reposing  as  it  w^ere  in  the  bosom  of  our  own  tenantry,  cottagers,  cattle,  and  woods  ;  are 
obvious,  and  felt  by  every  one.  There  may  be  instances  where,  from  a  public  road 
passing  through  the  centre  of  an  estate,  or  of  a  town  or  village  there  situated,  or  mining 
works  carried  on,  and  similar  circumstapces,  it  may  not  be  desirable  to  form  a  central 
residence ;  but  such  cases  are  not  common,  and,  in  laying  out  an  estate  newly  appro- 
priated, or  re-arranging  an  old  one,  inay  always  or  very  generally  be  avoided.  It  may 
happen,  however,  that  an  estate  may  be  so  extensive,  or  its  surface  so  hilly  or  mountainous, 
that  a  central  situation  may  be  dispensed  with  for  other  advantages.  When  an  estate  is 
situated  neai-  an  extensive  lake,  at  the  foot  of  high  mountains,  or  includes  an  extent  of 
sea-shore,  it  will  generally  be  found  preferable,  in  point  of  effect  and  enjoyment,  to 
place  the  mansion  near  these  interesting  features.  Proximity  to  the  sea,  though  it  be 
on  the  margin  of  our  estate,  can  never  be  offensive  ;  for  if  the  ocean  does  not  belong  to 
us,  neither  does  it  belong  to  any  one  else  :  nearly  the  same  thing  may  be  said  of  an  im- 
mense lake,  which  at  least  is  for  the  greatest  part  devoid  of  visible  appropriation,  and 
the  same  thing  may  often  be  observed  of  rivers  and  mountains,  especially  if  the  latter  are 
of  a  savage,  or  wooded  character. 

3507.  Various  other  circumstances  must  also  be  taken  into  view,  in  fixing  on  the  situ- 
ation of  a  mansion  and  demesne  ;  such  as  its  healthfulness,  prospects,  exposure,  water, 
the  nature  of  the  soil,  and  the  extent  of  territory. 

3508.  To  be  healthy,  a  situation  should  in  almost  all  cases  be  somewhat  elevated  above 
the  adjoining  surface ;  and  though  this  cannot  be  the  case  with  respect  to  the  whole  of 
the  demesne  lands,  it  should  at  least  apply  to  the  spot  intended  for  the  dwelling-house. 
Even  a  level  situation  is  objectionable  in  point  of  health,  because,  when  the  usual 
plantations  have  grown  up  round  the  house,  they  tend  to  stagnate  the  air  and  generate 
moisture,  and  thus  deteroriate  the  atmosphere  to  their  own  height,  which  generally  equals 
or  exceeds  that  of  the  house.  Besides,  a  flat  situation  can  never  have  views  of  much 
beauty,  and  can  only  be  interesting  from  the  plants  or  other  objects  immediately  under 
the  eye,  and  the  elevated  grounds  or  hills,  if  any,  in  the  extreme  distance.  On  an  ele- 
vated situation,  even  though  surrounded  by  trees  higher  than  the  house,  the  frequent  and 
varying  winds  wiU  always  prevent  the  stagnation  of  the  air,  and  sweep  away  the  moisture 
accumulated  from  the  evaporation  of  so  many  leaves. 

3509.  The  nature  of  the  soil  requires  to  be  attended  to,  even  wdth  a  view  to  health. 
On  a  level,  a  gravelly  or  sandy  soil  is  generally  more  apt  to  generate  damp  in  the  lower 
parts  of  a  house,  than  a  clayey  soil ;  but  on  an  eminence  gravel  has  not  this  objection : 
in  the  former  case,  the  water  lodged  in  the  stratum  of  gravel  finds  its  way  from  all 
sides  to  the  excavation  made  for  the  foundations  of  the  house ;  in  the  latter,  the  declivity 
on  every  side  carries  it  away.  Clay  not  too  adhesive,  chalk,  and  rock,  are  the  best 
surfaces  to  build  on  in  a  flat :  on  an  elevated  situation  any  soil  will  do ;  but  chalk,  rock, 
or  gravel,  is  to  be  preferred. 

3510.  The  prospects  from  the  immediate  site  of  the  mansion,  and  from  those  parts  of 
the  adjoining  grounds  which  will  be  laid  out  as  pleasure-ground,  or  recreative  walks, 
demand  some  consideration.  Such  prospects  should  consist  of  what  painters  call  middle 
and  third  distances,  bold,  distinct,  and  interesting  ;  the  fore-ground,  or  first  distance,  being 
formed  by  the  artificial  scenery  of  the  pleasure-ground.  Noble  features  in  prospects 
are,  rivers,  lakes,  or  mountains :  interesting  ones  are,  churches  or  their  spires,  bridges, 
aqueducts,  ruins  of  ancient  castles  or  abbeys,  water-mills,  distant  towns  or  cities,  distant 
canals,  and  sometimes  roads,  &c.  :  pleasing  rural  objects  are,  picturesque  cottages,  neat 
farmeries,  field  barns,  and  sometimes  distant  windmills ;  for  objects  offensive,  when 
near,  often  become  valuable  features  at  a  distance.  Something  depends  on  the  state  of 
civilisation  of  the  country,  and  its  general  character ;  the  sight  of  a  road,  sea-port, 
canal,  or  even  a  neighbouring  mansit  n,  would  be  preferred  to  most  others  in  many  parts 
of  Ireland,  Russia,  or  America. 

3511.  The  exposure  with  regard  to  the  sun  and  the  prevailing  winds  of  a  country, 
also  requires  attention.  It  was  the  custom  of  former  times,  in  the  choice  of  domestic 
situations,  to  let  comfort  and  convenience  prevail  over  every  other  consideration.  Thus 
the  ancient  baronial  castles  were  built  on  the  summits  of  hills,  in  times  when  defence 
and  security  suggested  the  necessity  of  placing  them  there,  and  difficulty  of  access  was 
a  recommendation  :  but  when  this  necessity  no  longer  existed  (as  mankind  are  always  apt 
to  fly  from  one  extreme  to  the  other),  houses  were  universally  erected  in  the  lowest  situ- 
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ations,  with  a  proljable  design  to  avoid  those  inconveniences  to  which  lofty  positions  had 
been  subject ;  hence  the  frequent  sites  of  many  large  mansions,  and  particularly  abbeys 
and  monasteries,  the  residence  of  persons  who  were  willing  to  sacrifice  the  beauty  of 
prospect  for  the  more  solid  and  permanent  advantages  of  habitable  convenience  ;  amongst 
which,  shelter  from  wind,  and  a  supply  of  water  for  store  fishponds,  were  predominant 
considerations.  {Enquiry,  ^c.  by  Repton,  p.  83.)  In  hilly  countries,  or  in  any  country 
where  the  surface  is  varied,  the  choice  is  neither  made  in  the  bottoms  {Jig.  532.  a)  nor  on 
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the  summits  of  hills  (c),  but  generally  on  knolls,  or  on  the  south  or  south-east  side  of 
considerable  eminences  (6),  upon  an  elevated  platform,  either  natural  or  raised  by  art 
from  the  earth  of  the  foundations  ;  and  the  rising  grounds  behind  (d)  are  planted  both 
for  effect  and  shelter. 

3512.  The  proximity  of  water  is  essential  to  the  comfort  of  every  country  residence. 
Where  there  are  none  in  springs  or  surface  streams,  it  may,  indeed,  be  collected  from  the 
roofs  of  buildings  and  otherwise,  and  filtered,  and  preserved  sweet  and  cool  in  tanks 
underground ;  but  supplies  obtained  in  this  way  are  precarious  and  expensive,  and  the 
water  is  inferior  to  that  obtained  from  the  soil  by  contiguous  wells,  or  from  a  distance 
by  pipes  or  di-ains.  Water  is  also  extensively  required  in  country  residences  for  the  use 
of  gardeners,  sometimes  for  fishponds ;  at  a  moderate  distance,  and  on  a  lower  level, 
it  is  always  desirable  in  considerable  quantity  for  the  purpose  of  forming  artificial  lakes, 
or  river-like  reservoirs.  Few  home  features  are  finer  than  where  the  house  is  situated 
on  a  knoll  which  slopes  down  on  two  or  more  sides  to  one  encircling  piece  of  water. 
{Jig.  533.) 
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3513.  The  nature  of  the  soil  is  a  consideration  inferior  to  the  others,  because  all  bad 
soils  are  susceptible  of  great  improvement ;  but,  still,  it  should  be  taken  into  consider- 
ation along  with  other  objects.  A  soil  retentive  of  surface  water,  such  as  some  clayey 
and  soft  peaty  soils,  is  the  worst,  as  it  is  always  unpleasant  to  walk  on  after  rains,  and 
easily  poached  by  cattle  and  horses.  Such  soils  also  require  more  expense  in  drainage 
and  roads,  and  are  much  less  suitable  for  garden  and  farm  culture,  than  firmer  soils, 
and  such  as  are  naturally  friable  or  dry. 

3514.  The  s^ibsoil  is  sometimes  of  more  importance  than  the  soil;  for  the  former  in 
general  can  only  be  improved  by  draining,  and  subsoils  differ  materially  in  their  sus- 
ceptibility of  this  improvement.  A  bad  subsoil  is  an  effectual  barrier  to  the  thriving  of 
timber  trees  ;  and  as  these  constitute  the  finest  ornament  of  every  country  seat,  the  im- 
portance of  choosing  a  subsoil  either  naturally  congenial  to  them,  or  capable  of  being 
rendered  so  by  art,  is  sufficiently  obvious. 
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35 1 5.  Where  the  surface-soil  is  dry  and  poor,  but  on  a  dry  subsoil,  and  all  other  cir- 
cumstances are  favourable,  it  may  often  be  desirable  for  a  proprietor  to  fix  on  such  a 
situation  for  his  demesne ;  because  such  a  surface  is  probably  among  the  least  valuable 
as  farm  lands,  because  land  to  be  laid  out  as  a  park  is  not  required  to  be  rich,  and  because 
it  will  not  be  difficult  to  ameliorate  all  that  part  wanted  as  fann  and  garden  ground. 

3516.  The  extent  that  should  be  kejA  as  a  demesne  is  more  easily  determined  than  any 
of  the  foregoing  points.  The  general  wealth  of  the  proprietor,  and  his  style  of  living,  are 
here  the  leading  guides.  The  extent  of  the  demesne  may  bear  very  diflierent  relations  to 
the  extent  of  the  estate ;  because  the  proprietor  may  have  other  estates  and  other  sources 
of  wealth.  He  may  have  chosen  a  small  estate,  on  which  to  fix  his  residence,  from  its 
local  advantages ;  or  he  may  prefer  a  small  demesne  on  a  large  estate,  from  his  style  of 
life  and  the  habits  of  his  establishment. 

35 1 7.  The  park,  in  general,  occupies  much  the  largest  part  of  the  demesne  lands.  In 
a  civilised  and  populous  closely  cultivated  country,  like  Britain,  nothing  can  be  more 
noble  than  a  large  forest-like  park  surrounding  the  mansion.  In  partially  cultivated 
countries,  or  open  field  countries,  it  is  less  imposing ;  and  in  countries  scarcely  appro- 
priated and  but  thinly  distributed  with  spots  of  culture,  the  park  becomes  a  less  noble 
feature,  and  less  a  mark  of  wealth  and  distinction  than  a  well-hedged  and  regularly 
cropped  farm. 

3518.  The  apparent  extent  of  a  park  depends  much  less  on  its  contents  in  acres,  than  on 
the  inequalities  of  its  surface,  the  disposition  of  its  woods  and  waters,  and  the  conceal- 
ment or  unobtrusiveness  of  its  boundaries.  An  extensive  flat,  surrounded  by  a  belt,  and 
interspersed  with  clumps,  may  be  great,  but  can  hardly  be  felt  as  grand  or  interesting 
by  any  but  the  owner :  the  acres  it  occupies  will  be  guessed  at  by  hundreds,  and  the 
estimate  will  generally  be  found  to  fall  short  of  the  reality.  On  the  other  hand,  a  hilly 
park,  ingeniously  wooded,  with  a  piece  or  pieces  of  water,  and  probably  rocks,  bridges,  and 
other  objects,  will  appear  to  a  stranger  of  much  greater  extent  than  it  really  is,  and  sets 
rational  estimate  at  defiance :  such  a  park  is  certainly  much  more  grand  and  picturesque 
than  one  of  mere  "bulk  without  spirit  vast." 

3519.  The  home  or  demesne  farm  andfarmeri/  will  be  regulated  in  extent  and  style  of 
cultivation  by  the  wants  and  wishes  of  the  proprietor.  It  is  sometimes  a  determinate 
space  in  the  least  picturesque  part  of  the  demesne ;  and  sometimes,  the  greater  part  of 
the  park  is  brought  in  succession  under  the  plough  and  the  sickle. 

3520.  The  kitchen- garden  is  the  next  and  only  remaining  large  feature  in  the  demesne  : 
it  is  generally  placed  near  the  house  and  stable  oflices,  so  as  to  have  a  convenient  and 
unobtrusive  commmiication  with  the  kitchen  court,  and  the  livery-stable  dung  heap. 

3521.  The  pleasure-ground,  or  lawn  and  shrubbery,  often  surrounds  the  house,  offices, 
and  kitchen-garden  ;  and  sometimes  embraces  them  only  on  two  or  three  sides. 

3522.  The  details  of  all  these  and  other  parts  of  the  demesne  belong  to  landscape- 
gardening  and  architecture,  and  require  no  further  notice  in  this  work.  (See  Encyc.  of 
Gwrd.  part  iii.  bookiv.) 


Chap.    IV. 

Formation  and  Management  of  Roads. 

3523.  The  advantages  of  good  roads  are  so  obvious  and  so  generally  acknowledged,  as  to 
need  no  comment.  Roads,  canals,  and  navigable  rivers,  have  been  justly  called  the  veins 
and  arteries  of  a  country,  through  which  all  improvements  flow.  The  Romans,  aware 
of  their  importance,  both  in  a  military  and  civil  point  of  view,  constructed  them  from 
Rome  to  the  utmost  extent  of  their  empire.  With  the  dismemberment  of  that  empire, 
the  roads  became  neglected,  and  continued  so  during  the  dark  ages.  In  modern  times 
attention  was  first  paid  to  them  on  a  large  scale  by  the  government  of  France,  in  the 
seventeenth  century  ;  and  in  England  in  the  beginning  of  the  century  following.  About 
the  middle  of  the  eighteenth  century,  considerable  expense  had  been  incurred  in  road- 
making,  in  several  districts,  and  the  expenses  of  toll-gates  began  to  be  felt  as  oppressive. 
This  produced  ^n  Enquiry  into  the  State  of  the  Public  Roads,  by  the  Rev.  H.  Homer,  &c. 
1767,  which  may  be  considered  as  the  origin  of  scientific  research  on  the  art  of  road- 
making  in  England. 

3521.  In  Scotland,  the  first  turnpike  act,  as  we  have  seen  (771.),  was  passed  in  1750  ; 
since  which  period  existing  public  roads  have  been  improved,  and  many  new  ones  formed  : 
but  the  great  impulse  there  was  given,  after  the  act  for  abolishing  heritable  jurisdictions, 
by  the  money  advanced  by  government,  and  the  able  military  engineers  sent  from  England 
to  conduct  the  roads  in  the  Highlands.  The  appearance  in  Britain,  about  this  time,  of 
a  new  order  of  professional  men,  under  the  name  of  civil  engineers,  also  contributed  to 
the  same  efTect. 
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3525.  Ill  Ireland,  very  little  attention  was  paid  to  the  art  of  roacl-niaking  before  the 
establishment  of  the  Dublin  Society  ;  but  the  subject  was  treated  of  in  the  early  volumes 
of  their  Transactions,  and  some  useful  instructions  there  given,  as  it  is  generally  under- 
stood, by  II.  L.  Edgeworth  ;  and  the  surface  as  well  as  substrata  of  that  country  being 
singuhu-ly  favourable  for  road-making,  the  art  soon  began  to  make  considerable  jarogress. 
This  was  greatly  owing  to  the  exertions  of  Edgeworth,  well  known  as  a  scientific  engineer, 
and  as  the  author  of  a  tract  on  roads  publislied  in  1810. 

3526.  The  extraordinary  increase  of  toll  duties  in  England,  having  been  felt  as  a  very 
heavy  burthen  by  the  landed  interest  during  the  last  twenty  years,  has  di-awn  the  attention 
of  various  persons  to  the  subject  of  roads,  and  given  rise  to  important  improvements, 
both  in  laying  them  out,  and  in  forming  and  repairing  them.  By  far  the  most  useful  of 
these  may  be  considered  the  mode  of  forming  practised  since  1816,  by  L.  M'Adam  of 
Bristol ;  for  which  its  author  was  rewarded  by  parliament.  That  mode  is  now,  with  more 
or  less  variation,  adopted  in  a  considerable  nmnber  of  districts  in  tlie  three  kingdoms,  and, 
together  vAth  the  attention  and  emulation  it  excites,  promises  to  effect  an  entire  revolution 
in  the  state  of  the  public  roads  every  where.  At  the  same  time  it  is  but  candid  to  state, 
with  Paterson  of  Montrose,  author  of  two  tracts  (1819  and  1822)  on  the  subject,  that  in 
many  districts  a  considerable  improvement  had  taken  place,  previously  to  the  time  of 
M'Adam,  in  the  state  of  the  roads,  simply  from  a  greater  attention  being  made  to  keep 
them  dry  by  under-drainage,  to  break  the  stones  small,  and  constantly  to  obliterate  the 
ruts. 

3527.  But  M' Adam's  plan  of  making  roads  promises  to  be  valuable  as  a  substitute  for 
pavement  or  causeways  in  towns  ;  at  the  same  time  its  value,  as  compared  with  the  most 
improved  methods  of  paving,  cannot  be  considered  as  finally  determined. 

3528.  In  the  following  view  of  the  present  state  of  knowledge  as  to  roads  we  shall  avoid 
entirely  that  part  of  the  subject  which  relates  to  national  or  parochial  management,  and 
confine  ourselves  to  the  kinds,  tlie  direction  or  line,  the  form,  the  miterials,  the  execu- 
tion, and  the  repairs. 

Sect.  I.     Different  A'inds  of  Roads. 

3529.  Though  all  roads  agree  in  being  tracks  of  passage  from  one  point  to  another,  yet 
they  differ  in  their  magnitude,  construction,  and  other  modes  of  adaptation  for  that  pui- 
pose.     Most  good  roads  consist  of  two  parts  ;  one  "  metalled  "  or  coated  with  stones  for 

■*  ■;      /•         «:<?4  n  >«\-  the    use    of   carriages    and   horses 

/\  / Vt>?^^^IP5^^^B— -iL    r\  ^fi^'  ^^^'  "■'^  '   ^"otlicr  of  common 

/    \J         X-r'^'ipg^l  VS^Ssw'fXii      '~~-~-J  \n  earth    or  soil,  as  a   border  to  the 

~^ — ~ metalled  part  (6),  or  for  the  use  of 

pedestrians  ;  and  probably  a  footpath  for  the  latter  (c).  Several  kinds  of  roads  are  distin- 
guished by  the  relative  proportions  of  these  two  parts ;  but  some  also  are  characterised 
by  other  circumstances. 

3530.  National  roads,  or  highways,  are  such  as  communicate  between  the  capital 
cities  and  sea-ports  ot  a,  country,  and  are  those  of  the  greatest  magnitude.  In  Britain, 
the  metalled  part  of  such  roads,  where  they  are  most  frequented,  as  witliin  a  few  miles  of 
large  towns,  is  from  30  to  50  and  even  to  60  feet  wide,  with  footways  on  each  side  of 
12  feet  wide  or  upwards,  and  in  no  case  is  the  metalled  part  of  the  road  narrower  than 
20  feet ;  that  width  being  requisite  to  admit  of  one  loaded  waggon  passing  another. 
Many  or  most  of  these  narrov.er  national  roads  are  without  footpaths,  and  often  want  a 
sufficient  bordering  of  earth  road,  or  footpath, 

3531.  Parochial  roads  may  be  considered  as  secondary  highways,  deriving  their  name 
from  the  circumstance  of  being  made  and  supported  by  the  parish  in  which  they  are 
situated  ;  whereas  the  others  are  the  work  of  government,  or  of  the  counties  in  which  they 
are  situated,  and  are  supported  by  tolls  levied  on  carriages  and  animals  passing  over  them. 

3532.  Lanes  are  parish  or  private  roads,  generally  narrow,  and  often  either  not  me- 
talled at  all,  or  very  imperfectly  so ;  sometimes  they  are  called  drift-ways,  but  that  term 
is  more  properly  applied  to  the  green  or  unmetalled  space  which  runs  parallel  to  any 
made  road,  for  the  passage  of  flocks  and  herds. 

3533.  Estate  roads  are  such  as  are  made  by  landed  proprietors  on  their  own  territory, 
for  the  purpose  of  intercommunication  and  connection  with  public  roads. 

3534.  A  farm-road  is  cither  one  which  leads  to  a  farmery,  from  a  public  road,  or  which 
leads  from  the  farmery  to  different  paits  of  the  farm.  Such  roads  are  never  narrower 
than  16  feet,  to  admit  of  two  carriages  passing  each  other;  but  they  are  often  only  half 
metalled,  presenting  a  turf  road  for  summer,  dry  weather,  and  for  empty  carriages  and 
foot  passengers,  and  a  metalled  or  winter  road  for  winter  and  loaded  carriages.  In  a 
road  from  a  highway  to  a  fai-mery,>it  may  often  be  advisable  to  place  the  metalled  road  in 
the  middle,  and  keej)  the  earth  road  at  each  side,  on  account  of  admitting  the  sun  and 
air  more  readily  to  the  metalled  road ;  but  in  roads  within  a  farm,  it  is  found  a  great 
convenience   in  carting  out  manure  or  bringing  iiomc  produce,  for  the  loaded  carts  to  have 
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uninterrupted  possession  of  the  metalled  road,  and  the  others  of  the  earth  road.  In 
many   cases,   farm  roads    of  this    description   are  only   metalled    in    tlie    hoise   tracks 

(Jig.  535.  ii)  and  ^vheel  ruts 
{b  c),  which,  on  dry  firm- 
bottomed  land,  and  with  care- 
ful preservation,  is  found  to 
answer  very  well. 

3535.     Open  farm    roads, 

Beatson  obsei-^es,  should  be, 

as  much  as  possible,  placed 

on  the  headlands  of  the  fields  ;  that  is,  the  portion  of  land  adjacent  to  the  hedge,  on  which 

the  plough  is  turned  ;  and  every  opportunity  should  be  taken  of  placing  gates,  so  that  either 

536  side  of  a  hedge  may  be  used  as  a  road  (  fi<r.  536'.),  to 

avoid  driving  over  a  field  in  tillage.      This  may  be 

.easily  effected  by  a  few  gates  being  placed  in  the  line 

of  the  headland  or  nearly  so,  and  not  too  near  each 

-hedge  or  to  each  other,  so  that  a  waggon  may  easily 

'_  drive  through  them  on  the  right  or  left,  as  the  crops 

■may  require;  a   few  hurdles   (a)    may   guard   each 

field  in  grain  alternately,  and  will  furnish  a  useful 

'fold  or  enclosure  to  detain  sheep,  colts,  &c. 

353C.  Horse  roads  are  paths  for  the  transit  of 
'single  horses  with  a  rider,  or  a  back  load  :  they  are 
commonly  of  earth,  and  from  six  to  ten  feet  wide  : 
the  statute  width  is  eight  feet. 

3537.  Footpaths  are  tracks  for  pedestrians ;  some- 
times metalled  to  the  widtli  of  three  or  four  feet ; 
but  often  of  the  natural  surface. 

3538.  I'aved  roads  are  of  three  kinds  :  tliose  with 
small  stones,  or  causeways,  which  are  most  common ; 
those  with  large  blocks  of  stone,  or  what  is  called 
ashlar  pavement ;  and  those  with  sections  of  timber 

trees.  The  first,  though  almost  peculiar  to  towns,  yet  form  the  whole  of  the  metalled 
road  in  some  cases  of  country  roads  ;  and  in  others  a  space  of  ten  or  twelve  feet  in  the 
middle,  or  at  each  side,  is  causewayed  for  the  use  of  the  heavier  carriages.  Broad  stones 
are  sometimes  used  for  covering  part  of  a  road,  destined  for  the  greatest  pait  of  the  traf- 
fic, or  for  forming  wheel  tracks.  In  the  latter  case  they  are  always  squared  or  regularly 
jointed,  but  in  the  former  the  most  irregular  forms  may  be  used.  Timber  causewaying  is 
only  used  in  entrance  courts  to  town  mansions,  for  the  sake  of  avoiding  the  noise  made 
by  the  wheels  of  carriages  and  horses'  feet  on  stone ;  or  on  suspension  bridges,  for  the 
sake  of  lightness.  For  these  purijoses  timber  paving  is  excellent,  and  lasts  for  a  very 
long  time.  On  the  Continent,  fir  timber  is  used  for  this  sort  of  paving  ;  but  oak  or 
larch  woidd,  no  doubt,  last  longer. 

3539.   Street  roads  with  stone  tracks  (fg.  537.)  have  been  proposed  by  Mr.  Stevenson, 
a  distinguished  engineer.      These  tracks  may  cither  be  laid  in  connection  with  common 
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or  rubble  causeway  (a),  or  with  common  road  metal  (6).     Mr.  Stevenson  proposes  to 
lay  these  stone  tracks  ujion  a  firm  foundation,  if  not  throughout  the  whole  extent  to 
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our  principal  roads,  at  least  upon  all  their  acclivities  which  exceed  a  greater  rise  than  at 
the  rate  of  1  perpendicular  to  26  horizontal  feet ;  —  an  undulating  line  of  road  which 
obliges  the  carrier,  in  most  instances,  to  modify  his  load  to  one  half  of  what  his  horse 
can  take  along  the  more  level  parts.  It  is  likewise  proposed,  that  the  leading  streets  of 
all  towns  and  villages  situate  upon  the  principal  highways  should  be  laid  with  these 
stone  tracks.  The  traveller  would  tlieri  glide  smoothly  along,  instead  of  being  accom- 
panied with  a  thundering  noise  and  jolting  motion  most  unpleasant  to  himself  and  the 
inliabitants  of  the  respective  i)laces  through  which  he  passes. 

35+0.  The  advantages  of  stone  tracks  in  roads  "  cannot  be  better  exemplified  than  by  noticing  an  experi . 
ment  made  in  presence  of  some  of  the  Directors  of  the  Forth  and  Clyde  Canal  Company,  upon  a  set  of 
cast-iron  tracks,  laid  upon  an  acchvity  rising  at  the  rate  of  about  1  in  15  to  Port  Dundas,  near  Glasgow. 
Here  one  horse  actually  drew  up  a  load  of  three  tons  on  a  cart  weighing  nine  cwt.  In  this  case,  the  horse 
proceeded  up  hill  without  much  apparent  difficulty  till  he  reached  the  top,  and  was  about  to  enter  on  the 
common  causeway,  when  he  could  proceed  no  further,  although  the  road  had  now  become  level.  The 
carters  frequenting  this  road  agree  that  their  horses  had  formerly  greater  difficulty  in  taking  up  twenty- 
four  cwt.  on  the  causeway,  than  was  now  experienced  with  three  tons.  How  great,  therefore,  must  be  the 
beneficial  effects  of  such  an  immense  acquisition  of  power,  as  even  the  partial  introduction  of  wheel-tracks 
is  calculated  to  afford  to  the  traffic  of  the  country !" 

35+1.  Mr.  Stuart  Menteath  uf  Ctoseburn  "  has  had  single-horse  waggons  with  four  wheels  applied  to  the 
ordinary  purposes  of  his  estate.  These  waggons  are  constructed  upon  theprincipleof  those  of  Switzerland  ; 
they  are  ten  cwt.  on  which  a  horse,  weighing  about  eleven  cwt.,  takes  a  load  of  thirty  cwt.  between  Edin. 
burgh  and  Closeburn,  a  distance  of  sixty-six  miles.  This  gentleman,  whose  knowledge  in  such  matters  is 
extensive,  estimates,  that  if  wheel-tracks  were  laid  upon  the  principal  acclivities  of  the  road,  as  above 
recommended,  his  horses  could  work  with  a  load  of  about  two  tons."  {.Stevenson's  Plan  for  Track  Roads. 
Edin.  4to.  182i3,  p.  4.) 

3542.  Planked  roads  are  formed  over  morasses ;  or  in  particular  cases  by  laying  down 
a  flooring  of  flanks,  on  which  carriages  pass  for  temporary  purposes.  A  permanent  kind 
of  road  of  this  description  has  been  made  by  weaving  (or  wattling)  an  endless  hurdle  of 
the  breadth  of  the  road,  and  covering  it  with  a  coating  of  gravel  or  broken  stones.  The 
advantage  of  this  mode  is,  that  the  road  may  be  made  on  a  bog  before  the  substratum 
dries,  and  even  if  it  is  so  soft  as  not  to  bear  a  man.  By  the  time  the  hurdle  rots,  the 
base  will  be  consolidated  and  fit  to  bear  any  thing. 

3543.  Rail  roads  are  roads  exclusively  for  the  use  of  carriages,  and  are  characterised  by 
a  rail,  commonly  of  iron,  but  sometimes  of  wood  or  stone,  laid  along  the  track  of  each 
wheel,  in  order  to  produce  the  effect  of  a  perfectly  even  surface.  There  is  also  a  recent 
invention  of  this  kind,  named  a  suspension  railway,  which,  under  particular  circumstances, 
promises  very  considerable  advantages.  In  general  the  carriages  for  such  roads  have 
their  wheels  low,  and  of  a  particular  construction  to  fit  the  rails ;  but  in  some  cases  the 
rails  have  grooves  for  the  use  of  common  narrow  wheels.  Such  roads  are  almost  ex- 
clusively in  use  at  coal  and  other  great  mineral  works ;  but  it  has  lately  been  proposed 
to  introduce  them  as  side  roads  to  the  more  public  highways,  for  the  purpose  of  loco- 
motive steam-engines,  and  it  seems  highly  probable  that  this  may  be  done  before  long  on 
several  of  our  main  roads.    (See  Sect.  V.) 

Sect.  II.      Line  of  Dh-ection,  or  laying  out  of  Roads. 

3544.  Before  carriages  of  burthen  were  in  use,  little  more  was  required  than  a  path  upon 
hard  ground,  that  would  bear  horses.  All  marshy  grounds  were  therefore  shunned  ;  the 
fords  of  rivers  were  resorted  to,  and  the  inequality  or  circuit  of  the  road  was  of  much  less 
consequence,  that  when  carriages,  instead  of  pack-horses,  began  to  be  employed.  When 
carriages  were  first  employed,  tliey  probably  were  light  and  narrow,  and  did  not  require  to 
have  roads  of  any  considerable  breadth  or  firmness ;  and  when  roads  had  once  been  thus 
traced,  indolence  and  habit  prevented  any  great  exertions  to  lay  them  out  in  better  lines, 
or  to  repair  them  in  any  manner  beyond  what  present  convenience  absolutely  required. 
When  lieavier  carriages  and  greater  traffic  made  wider  and  stronger  roads  necessary,  the 
ancient  track  was  pursued :  ignorance  and  want  of  concert  in  the  proprietors  of  the 
ground,  and,  above  all,  the  want  of  some  general  effective  superintentling  power,  conti- 
nued this  wretclied  practice.  (Edgeivorth  on  Roads,  p.  3.)  At  length  turnpikes  were  es- 
tablished, and  laws  passed  investing  magistrates  with  authority  to  alter  established  lines,  so 
that  now  the  chief  obstacle  to  the  improvement  of  the  Unes  of  public  roads  is  the  expense. 

3545.  In  laj/ing  out  roads,  a  variety  of  circumstances  require  to  be  taken  into  consi- 
deration ;  but  the  principal  are  evidently  their  line  or  direction,  and  its  inclination  to  the 
horizon. 

3546.  The  inost  perfect  line,  according  to  Marshal,  is  that  which  is  straight  and  level. 
But  this  is  to  be  drawn  in  a  country  only  which  is  perfectly  flat,  and  where  no  obstruc- 
tions lie  in  the  way ;  — joint  circumstances  that  rarely  happen.  Where  the  face  of  the 
country,  between  two  points  or  places  to  be  connected  by  a  road,  is  nearly  but  not  quite 
level,  by  reason  of  gentle  swells  which  rise  between  them,  a  straight  line  may  be  perfect, 
—  may  be  the  most  eligible  under  these  circumstances  :  but  where  the  intervening 
country  is  broken  into  hill  and  dale,  or  if  one  ridge  of  hill  only  intervenes,  a  straight 
line  of  carriage  road  is  seldom  compatible  with  perfection.  In  this  case,  which  is 
nearly  general,  the  best  skill  of  the  surveyor  lies  in  tracing  the  midway  between  the 
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straight  and  the  level  line.  The  line  of  perfection,  for  agricultural  purposes,  is  to 
be  calculated  by  the  time  and  exertion,  jointly  considered,  which  are  required  to 
convey  a  given  burthen,  with  a  given  power  of  draught,  from  station  to  station.  On  great 
public  roads,  where  expedition  is  a  principal  object,  time  alone  may  be  taken  as  a  good 
criterion. 

3547.  According  to  Stevenson,  "  although  in  roaa-making  the  line  of  direction  must 
always  be  subordinate  to  tlie  line  of  draught,  yet  the  former  is  notwithstanding  of 
importance,  both  as  it  regards  the  safety  of  the  traveller,  and  the  trackage  of  the  load. 
Independently  of  the  numerous  accidents  which  occur  from  the  sudden  collision  of 
carriages  travelling  at  speed  upon  a  tortuous  line  of  road,  it  were  even  better  to  go  up  a 
moderate  acclivity,  than  to  introduce  numerous  turns,  which,  to  a  certain  extent,  are  not 
less  detrimental  to  the  effective  power  of  the  horse,  than  the  uphill  draught.  Every 
turn  in  the  road,  which  ultimately  amounts  to  a  right  angle,  does,  in  effect,  suppose  the 
carriage  to  have  been  brought  from  a  state  of  motion  to  a  state  of  rest,  and  from  rest  to 
motion  agstin.  Turns  in  a  road,  where  they  are  unavoidable,  ought  to  be  formed  on 
curves  of  as  large  a  radius  as  the  situation  will  admit.  There  ought,  in  laying  out  a 
road,  to  be  a  kind  of  compensating  balance  between  the  lines  of  direction  and  draught ; 
and  wherever  weighty  reasons  occur  for  varying  the  direct  line,  such  as  an  acclivity  to  be 
avoided,  more  proper  soil  to  be  obtained,  the  avoiding  of  valuable  property,  or  the 
including  of  a  village  or  town,  —  where  such  motives  present  themselves,  the  judgment 
of  the  engineer  will,  of  course,  be  exercised  in  varying  the  line  of  direction."  [Ed.  Enc. 
art.  Roads.) 

3548.  A  regular  method  of  finding  oxit  the  true  line  of  road  between  two  stations,  where 
a  blank  is  given,  and  where  there  is  no  other  obstruction  than  what  the  surface  of  the 
ground  to  be  got  over  presents,  is  to  ascertain,  and  mark  at  proper  distances,  the  straight 
line,  which  is  the  only  certain  guide  to  the  surveyor.  If  the  straight  line  be  found  to 
be  ineligible,  each  mark  becomes  a  rallying  point,  in  searching  on  either  side  of  it  for  a 
better.  If  two  lines  of  equal  facility,  and  nearly  of  equal  distance  from  the  straiglit  line, 
present  themselves,  accurate  measurements  are  to  determine  the  choice.  If  one  of  the 
best  two  lines  which  the  intervening  coiuitry  affords  is  found  to  be  easier,  the  other 
shorter,  the  ascent  and  the  distance  are  to  be  jointly  considered ;  the  exertion  and  the 
time  required  are  to  be  duly  weighed. 

3549.  The  nature  of  the  ground,  the  source  of  materials,  and  the  comparative  ex]}ense  of 
forming  the  road,  by  two  doubtful  Unes,  as  well  as  their  comparative  exposure,  are  also 
to  be  taken  into  consideration.  Although,  in  some  places,  Paterson  observes,  it  maybe 
of  little  consequence,  either  to  the  traveller  or  to  the  public  in  general,  which  way  the 
bendings  are  turned,  provided  the  level  is  nearly  obtained,  yet  a  great  deal  may  depend 
upon  those  turns  or  bendings  for  the  real  benefit  and  advantage  of  the  road.  In  bend- 
ing it  one  way,  you  may  have  no  metals  that  will  stand  any  fatigue,  unless  at  a  great 
distance  and  expense ;  while,  in  turning  it  the  other  way,  you  may  have  metals  of  the 
very  best  quality  in  the  immediate  vicinity.  In  the  one  way,  too,  you  may  be  led  over 
ground  of  a  wet  bottom,  where,  even  with  twelve  or  fourteen  inches  deep  of  metals,  there 
would  be  difficulty  in  keeping  a  good  road  ;  while,  in  the  other,  you  may  have  such  a  dry 
bottom,  tliat  the  road  would  be  much  easier  upheld  with  seven  or  eight  inches  of  metals. 
So  that  the  track  that  may  appear  most  eligible  to  tlie  eye,  at  first  sight,  may  not  always 
be  the  one  that  should  be  adopted.  "  A  combination  of  all  the  requisites  I  have  already 
mentioned  should  be  studied,  as  far  as  possible;  and  where  these  cannot  be  found  all  to 
xmite,  the  one  possessing  the  most  of  these  advantages,  and  subject  to  no  other  material 
objection,  should,  of  course,  be  adopted."     {Treatise  on  Roads,  p.  19.) 

3550.  Roads,  Edgeworth  observes,  should  be  laid  out  as  nearly  as  may  he  in  a  straight 
line ;  but,  to  follow  with  this  view  the  mathematical  axiom,  that  a  straight  line  is  the 
shortest  that  can  be  drawn  between  two  points,  will  not  succeed  in  making  the  most 
commodious  roads :  hills  must  be  avoided,  towns  must  be  resorted  to,  and  the  sudden 
bends  of  rivers  must  be  shunned.  All  these  circumstances  must  be  attended  to;  there- 
fore a  perfectly  straight  road  cannot  often  be  found  of  any  great  length.  It  may,  perha])s, 
appear  surprising,  that  there  is  but  little  difference  in  the  length  between  a  road  that  has 
a  gentle  bend,  and  one  that  is  in  a  perfectly  straight  line.  A  road  ten  miles  long,  and 
perfectly  straight,  can  scarcely  be  found  any  where  ;  but  if  such  a  road  could  be  found,  and 
if  it  were  curved,  so  as  to  prevent  the  eye  from  seeing  further  than  a  quarter  of  a  mile  of 
it,  in  any  one  place,  the  whole  road  would  not  be  lengthened  more  than  one  hundred 
and  fifty  yards.  It  is  not  proposed  to  make  serpentine  roads  merely  for  the  entertain- 
ment of  travellers ;  but  it  is  intended  to  point  out,  that  a  strict  adherence  to  a  straight 
line  is  of  much  less  consequence  than  is  usually  supposed  ;  and  that  it  will  be  frequently 
advantageous  to  deviate  from  the  direct  line,  to  avoid  inequalities  of  ground.  It  is 
obvious,  that,  where  the  arc  described  by  a  road  going  over  a  hill,  is  greater  than  that 
which  is  described  by  going  round  it,  the  circuit  is  preferable  ;  but  it  is  not  known  to 
every  overseer,  that  within  certain  limits  it  will  be  less  laborious  to  go  round  the  hill, 
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though  the  circuit  should  be  much  greater  than  that  which  would  be  made  in  crossing 
the  hill.  Where  a  hill  has  an  ascent  of  no  more  than  one  foot  in  thirty,  the  thirtieth  part 
of  the  whole  weight  of  the  carriage,  of  the  load,  and  of  the  horses,  must  be  lifted  up, 
whilst  they  advance  tliirty  feet.  In  doing  this,  one  thirtieth  part  of  the  whole  load  con- 
tinually resists  the  horses'  draught ;  and  in  drawing  a  waggon  of  six  tons'  weight,  a 
resistance  equal  to  the  usual  force  of  two  horses  must  be  exerted. 

3551.  A  perfectly  level  road  is  not  always  the  best  for  every  species  of  draught.  Slight 
and  short  alternations  of  rising  and  falling  ground  are  serviceable  to  horses  moving 
swiftly ;  the  horses  have  time  to  rest  their  lungs,  and  different  muscles  :  and  of  this 
experienced  drivers  know  well  how  to  take  advantage.  Marshal  concurs  in  this  opinion, 
and  also  Walker,  Telford,  and  most  engineers ;  and  Paterson  considers  that  it  would  not 
be  proper  to  line  a  road  upon  a  perfect  level,  even  to  the  length  of  one  mile  together, 
although  it  could  be  quite  easily  obtained.  It  is  a  fact,  he  says,  well  known  to  most 
people,  at  least  eveiy  driver  of  loaded  carriages  knows  by  experience,  that  where  a  horse, 
dragging  a  load  over  a  long  stretch  of  road,  quite  level,  will  be  exhausted  with  fatigue, 
the  same  length  of  a  road,  having  here  a  gentle  acclivity,  and  there  a  declivity,  will  not 
fatigue  the  animal  so  much.  This  is  easily  accounted  for.  On  a  road  quite  level,  the 
draught  is  always  the  same,  without  any  relaxation  :  but  on  a  gentle  ascent,  one  of 
his  powers  is  called  into  exercise ;  on  the  descent,  anotiier  of  his  powers  is  called 
into  action,  and  he  rests  from  the  exercise  of  the  former.  Thus  are  his  different  mus- 
cular powers  moderately  exercised,  one  after  another ;  and  this  variety  has  not  the  same 
tendency  to  fatigue.  A  perfectly  level  road,  both  with  respect  to  its  direction  and 
its  breadth,  is  always  dirty  in  wet  weather ;  because  the  rain  water  can  neither  run  off  to 
the  side  of  the  road,  nor  along  the  ruts.  Such  roads,  therefore,  as  are  level  in  their  line 
of  direction,  should  always  have  a  fall  from  the  middle  to  the  sides,  and  should  be  kept 
as  much  as  possible  free  from  ruts. 

3552.  According  to  Stevenson,  and  we  believe  to  all  the  most  scientific  road  engineers,  a  level  straight 
road  is  decidedly  the  best.  He  says,  "  in  an  uphill  draught,  a  carriage  may  be  conceived  as  in  the  state  of 
being  continually  lifted  by  increments  proportional  to  its  rise  or  progress  upon  the  road.  Every  one  knows 
that  on  a  stage  of  twelve  railos  the  post-boy  generally  iaevi,  as  it  is  termed,  at  least  half  an  hour  upon  the 
level  road,  because  on  it  he  never  requires  to  slacken  his  pace  as  in  going  uphill.  Now,  if  he,  or  his  com- 
pany, would  agree  to  take  the  same  time  to  the  level  road  that  they  are  obliged  to  do  upon  the  undulating 
one,  the  post-master  would  find  no  difiiculty  in  determining  which  side  of  the  argument  was  in  favour  of 
his  cattle.  With  regard  to  the  fatigues  or  ease  of  the  horse,  Mr.  Stevenson  upon  one  occasion  submitted 
the  subject  to  the  consideration  of  a  medical  friend  (Dr.  John  Barclay  of  Edinburgh,  no  less  eminent  for 
tiis  knowledge,  than  successful  as  a  teacher  of  the  science  of  comparative  anatomy),  when  the  Doctor  made 
the  following  answer : — '  My  ac(|uaintance  with  the  muscles  by  no  means  enables  me  to  explain  how  a  horse 
should  be  more  fatigued  by  travelling  on  a  road  uniformly  level,  than  by  travelling  over  a  like  space  upon 
one  that  crosses  heights  and  hollows  ;  but  it  is  demonstrably  a  false  idea,  that  muscles  can  alternately  rest 
and  come  into  motion  in  cases  of  this  kind.  The  daily  practice  of  ascending  heights,  it  has  been  said, 
gives  the  animal  wind,  and  enlarges  his  chest.  It  may  also,  with  equal  truth,  be  affirmed,  that  many  horses 
lose  their  wind  under  this  sort  of  training,  and  irrecoverably  suffer  from  imprudent  attempts  to  induce 
such  a  habit.'  In  short,  the  Doctor  ascribes  '  much  to  prejudice  originating  with  the  man,  continually  in 
quest  of  variety,  rather  than  the  horse,  who,  consulting  only  his  own  ease,  seems  quite  unconscious  of 
Hogarth's  Line  of  Beauty.'  "     {Report  on  the  Edinburgh  Railway.) 

3553.  A  dry  foundation,  and  clearing  the  road  from  water,  are  two  important  objects 
which,  according  to  Walker  {Minutes  of  Evidence  before  a  Committee  of  the  House  of 
Commons,  1819.),  ought  to  be  kept  in  view  in  lining  out  roads.  "  For  obtaining  the  first 
of  these  objects,  it  is  essential  that  the  line  for  the  road  be  taken  so  that  the  foundation 
can  be  kept  dry,  either  by  avoiding  low  ground,  by  raising  the  surface  of  the  road  above 
the  level  of  the  ground  on  each  side  of  it,  or  by  drawing  off  the  water  by  means  of  side 
drains.  The  other  object,  viz.  that  of  clearing  the  road  of  water,  is  best  secured  by 
selecting  a  course  for  the  road  which  is  not  horizontally  level,  so  that  the  surface  of  the 
road  may,  in  its  longitudinal  section,  form  in  some  degree  an  inclined  plane ;  and  when 
this  cannot  be  obtained,  owing  to  the  extreme  flatness  of  the  country,  an  artificial  incli- 
nation may  generally  be  made.  When  a  road  is  so  formed,  every  wheel-track  that  is 
made,  being  in  the  line  of  the  inclination,  becomes  a  channel  for  carrying  off  the  water 
much  more  effectually  than  can  be  done  by  a  curvature  in  the  cross  section  or  rise  in  the 
middle  of  the  i-oa<l,  without  the  danger  or  other  disadvantages  which  necessarily  attend 
the  rounding  of  a  road  much  in  the  middle.  I  consider  a  fall  of  about  one  inch  and  a 
half  in  ten  feet  to  be  a  minimum  in  this  case,  if  it  is  attainable  without  a  great  deal  of 
extra  expense. 

3554.  The  ascent  of  hills,  it  is  observed  by  Marshal,  is  the  most  difficult  part  of  lajing 
out  roads.  According  to  theory,  he  says,  an  inclined  plane  of  easy  ascent  is  proper ; 
but  as  the  moving  power  on  this  plane  is  "  neither  purely  mechanical,  nor  in  a  sufficient 
degree  rational,  but  an  irregular  compound  of  these  two  qualities,  the  nature  and  habits 
of  this  power  "  require  a  varied  inclined  plane,  or  one  not  a  uniform  descent,  but  with 
levels  or  other  proper  places  for  rest.s.  According  to  the  road  act,  the  ascent  or  descent 
should  not  exceed  the  rate  or  proportion  of  one  foot  in  height  to  thirty-five  feet  of 
the  length  thereof,  if  the  same  be  practicable,  without  causing  a  great  increase  of 
distance. 
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3555.  As  precedents  fur  mads  Ihrough  hilly  countries,  Telford  (Minutes  before  the  Committee  qf  the 
IIuusc  qf  Commons,  S^c.  18Ul.)>  refers  to  those  which  he  has  lately  made  through  the  most  dithcult  and  pre- 
cipitous districts  of  North  Wales.  "  The  longitudinal  inclinations  are  in  general  less  than  one  in  thirty ; 
in  one  instance  for  a  considerable  distance  there  was  no  avoiding  one  in  twenty-two,  and  in  another,  for 
about  two  hundred  yards,  one  in  seventeen;  but  in  these  two  cases,  the  surface  of  the  road- way  being 
made  peculiarly  smooth  and  hard,  no  inconvenience  is  experienced  by  wheeled  carriages.  On  flat  ground 
the  breadth  of  the  road-way  is  thirty-two  feet ;  where  there  is  side  cutting  not  exceeding  three  feet,  the 
breadth  is  twenty-eight ;  and  along  any  steep  ground  and  precipices  it  is  twenty-two;  all  clear  within  the 
fences  :  the  sides  are  protected  by  stone  walls,  breast  and  retaining  walls  and  parapets  ;  great  pains  have 
been  be.^towed  on  the  cross  drains,  also  the  draining  of  the  ground,  and  likewise  in  constructing  firm  and 
substantial  foundations  for  the  metalled  part  of  the  roadway." 

35S(;.  The  road  between  Capel  Cerig  and  Lord  Penrhyn's  slate  quarries  may  also  be  adduced  as  an 
example  of  a  very  perfect  enclosed  plane  in  which  the  ascent  is  accurately  divided  on  the  whole  space. 

3557.  Cutting  through  low  hills  to  obtain  a  level  is  recommended  by  some,  who,  as  Patcrson  observes, 
will  argue,  "  that  where  the  hill  of  ascent  is  not  very  long,  it  is  better,  in  that  case,  to  cut  through  it  in  a 
straight  line,  and  embank  over  the  hollow  ground  on  each  side,  than  to  wind  along  the  foot  of  it.  This, 
however,  should  only  be  done  where  the  cutting  is  very  little  indeed,  and  an  embankment  absolutely 
necessary.  Few  people,  except  those  who  arc  well  acquainted  with  the  subject,  are  aware  of  the  great 
expense  of  cutting  and  embanking;  and  the  more  anyone  becomes  acquainted  with  road-making,  the 
more,  it  may  be  presumed,  will  he  endeavour  to  avoid  those  levels  on  the  straight  line  that  are  obtained 
only  by  cutting  and  embanking,  and  will  either  follow  the  level  on  the  curved  line  round  the  hill,  or, 
where  this  is  impracticable,  will  ascend  the  hill,  and  go  over  it  by  various  windings,  avoiding  always  abrupt 
or  sudden  turnings."  {Treatise,  Sjc.  p.  15.) 

3558.  j4ll  crossings,  intersections,  and  abuttings  of  roads,  should  be  made  at  right  angles, 
for  the  obvious  purpose  of  facilitating  the  turning  from  one  road  to  the  other,  or  the  more 
speedily  crossing.  Where  roads  cross  each  other  obliquely,  or  where  one  road  abuts  on 
another  at  an  acute  angle,  turning  in  or  crossing  can  only  be  conveniently  performed  in 
one  direction. 

3559.  In  laying  out  a  road  over  a  hill  or  mountain  of  angular  figure  and  considerable 
height,  much  practical  skill,  as  well  as  science,  is  requisite.  In  order  to  preserve  a 
moderate  inclination,  or  such  a  one  as  will  admit  of  the  descent  of  carriages  without 
locking  their  wheels,  a  much  longer  line  will  be  required  than  the  arc  of  the"mountain. 
In  reaching  the  summit  or  highest  part  to  be  passed  over,  the  line  must  be  extended  by 
winding  or  zig-zagging  it  along  the  sides,  so  as  never  to  exceed  the  maximum  degree  of 
steepness.  This  may  occasion  a  very  awkward  appearance  in  a  ground  plan,  but  it  is 
unavoidable  in  immense  works.      If  a  hill,  50  feet  in  perpendicular  height  {^fig.  538. ), 


has  an  arc  (a,  h,  c),  or  would  require  150  feet  of  road  (a,  h,  c)  to  go  over  its  summit  in 
a  straight  line  ;  then  to  pass  over  the  same  hill,  on  a  road  rising  at  the  rate  of  two  inches 
in  six  feet  (the  slope  of  the  Simplon  road),  would  require  a  length  of  600  feet.  If  this 
length  were  extended  in  a  straight  line  [d,  b,  e)  on  each  side,  it  would  require  an 
enormous  mound,  and  an  immense  expense  ;  but  by  being  conducted  in  a  winding 
direction  ib),  up  the  hill  on  one  side,  and  down  the  other,  the  same  end  is  gained  at  a 
moderate  cost.  Such  works  show  the  wonderful  power  and  ingenuity  of  man  ;  and 
perhaps  no  example  exists  where  this  power  is  so  strikingly  displayed  in  road-making  as 
in  the  case  of  the  Simplon. 

3560.  In  laying  out  a  road  towards  a  river,  stream,  ravine,  or  any  place  requiring  a 
bridge  or  embankment,  an  obvious  advantage  results  from  approaching  thera  at  right 
angles  ;  and  the  same  will  apply  in  regard  to  any  part  requiring  tunnelling  or  crossing 
by  an  aqueduct,  &c. 

3561.  In  tracing  out  winding  railroads,  or  such  carriage  roads  as  are  only  to  be 
metalled  in  the  horse  track  and  paths  of  the  wheels,  some  management  is  necessary  in  the 
case  of  quick  bends.  Where  the  line  is  straight,  the  horse  path  ought  to  be  exactly  in 
the  middle  between  the  wheel  tracks  ;  but,  where  the  road  winds,  and  most  especially 
at  a  quick  bend,  the  horse  track  ought  ever  to  incline  toward  the  outer  side  of  the  curve, 
by  which  the  wheels  will  be  uniformly  kept  on  the  middles  of  the  supports  prepared  for 
them.  Hence,  it  is  advisable  to  dig  the  trench  for  the  horse  path  {fg.  535.  a)  first ;  and 
to  draw  a  carriage  for  which  the  road  is  intended,  with  the  horses  walking  in  this  middle 
trench  :  thus  marking  out,  by  the  impressions  of  the  wheels,  the  precise  middle  lines  of 
the  outer  trenches,  in  every  part  of  the  road,  from  end  to  end. 

3562.  The  directions  of  roads  through  an  extensive  estate  cannot  be  determined  on 
without  having  in  contemplation  the  other  fundamental  improvements,  such  as  the 
situations  of  villages,  farmeries,  mills,  or  other  objects  ;  and  these  artificial  improvements 
must  be  taken  in  connection  with  the  natural  surface,  soil,  materials,  waters,  &c.,  the 
probable  system  of  agriculture  that  will  be  pursued,  and  the  external  intercourse.  A 
hilly  country  under  aratioi;,  will  evidently  require   more  roads   than  if  chiefly  under 
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pasture ;  and,  indeed,  other  circumstances  the  same,  a  country  abounding  in  hills  and 
valleys  requires  many  more  roads  than  one  of  a  more  even  surface.  The  roads  in  such 
a  country  are  also  more  expensive,  on  account  of  the  bridges,  and  extra  work  at  their 
abutments.  On  an  estate  composed  of  gentle  hills  chiefly  intended  for  arable  or  con- 
vertible husbandry,  the  best  situation  for  the  roads  will  generally  be  found  about  half  way 
between  the  bottoms  and  highest  surfaces.  By  this  means  tjie  labour  of  carting  up  the 
produce  from  the  fields  below  the  road,  and  carting  up  the  dung  to  the  fields  above  it,  is 
evidently  much  less  than  if  the  road  were  either  entirely  on  the  highest  ground  or  the 
lowest.  Bridges  over  the  brooks  or  open  ditches  necessary  for  drainage  in  valleys,  are 
also  rendered  less  frequent. 

3563.  Accurate  sections  of  the  rises  and  falls  of  the  natural  surface  on  which  a  road  is 
to  be  formed  should  always  be  taken  before  the  line  is  finally  determined  on.  As  the 
figure  of  an  exact  section  of  this  sort,  on  any  ordinary  scale,  would  convey  no  data 
suflficiently  accurate  for  execution,  it  is  usual  to  adopt  one  scale  for  the  length,  and 
another  for  the  rises  and  falls  of  the  road,  and  to  mark  the  latter  with  the  dimensions  as 
taken  on  the  survey. 

Sect.  III.     Form  and  Materials  of  Roads. 

3564.  On  the  structure  and  composition  of  roads,  men  of  science  and  practical  road- 
makers  are  much  more  divided  than  on  their  laying  out.  The  subject  is  of  itself  of 
greater  importance  in  old  countries,  because  it  more  frequently  occurs  that  a  road  is  to 
be  enlarged  or  renewed,  than  that  a  new  line  is  to  be  devised.  We  shall  first  lay  down 
the  fundamental  principles  of  the  formation,  and  wear  of  roads ;  and  next  treat  of  forming 
them,  and  of  the  different  kinds  of  road  materials. 

SuBSECT.  1.      Formation  of  Roads,  and  of  their  Wear  or  Injury. 

3565.  A  road  may  be  defined  a  path  of  transit  on  the  earth's  surface,  for  men,  animals, 
and  machines ;  of  sufficient  width  for  the  given  traffic ;  of  sufficient  strength  and 
solidity  for  the  given  weight ;  of  sufficient  smoothness  to  offer  no  impediment ;  and  of  as 
great  durability  as  possible. 

3566.  The  undth  is  obviously  determinable  by  the  nature  and  extent  of  the  traffic  : 
every  road  should  be  made  sufficiently  broad  to  admit  two  of  the  largest  sized  carriages 
which  are  in  use  in  the  country  or  district  to  pass  each  other ;  and  highways,  and  roads 
near  towns,  should  be  made  wider  in  proportion  to  their  use.  The  maximum  and  minimum 
can  only  be  determined  by  experience ;  sixty  feet  is  the  common  and  legal  width  of  a 
turnpike-road  in  Britain,  and  this  includes  the  footpath. 

3567.  The  strength  of  a  road  depends  on  the  nature  of  the  material  of  which  it  is 
formed,  and  of  the  basis  on  which  it  is  placed.  A  plate  of  iron  or  stone  of  the  road's 
width  placed  on  a  compact  dry  soil  would  comprise  every  thing  in  i»oint  of  strength  ;  but 
as  it  is  impracticable  to  employ  plates  of  iron  or  stone  of  such  a  size  to  any  extent,  recourse 
is  had  to  a  stratum  of  small  stones  or  gravel.  The  great  art,  therefore,  is  so  to  prepare 
this  stratum,  and  place  it  on  the  basis  of  the  road,  as  that  the  effect  may  come  as  near  as 
possible  to  a  solid  plate  of  material.  To  accomplish  this,  the  stones  or  gravel  should  be 
broken  into  small  angular  fragments,  and  after  being  laid  down  of  such  a  thickness  as 
experience  has  determined  to  be  of  sufficient  strength  and  durability,  the  whole  should  be 
so  powerfully  compressed  by  a  roller  as  to  render  it  one  compact  body,  capable  of  re- 
sisting the  impression  of  the  feet  of  animals  and  the  wheels  of  carriages  in  a  great  degree, 
and  impermeable  by  surface  water.  But  the  base  of  the  road  may  not  always  be  firm 
and  compact ;  in  this  case  it  is  to  be  rendered  so  by  drainage,  artificial  pressure,  and  per- 
haps in  some  cases  by  other  means. 

3568.  In  cases  of  a  wet  or  soft  foundation,  where  from  the  nature  of  the  soil  and  the  pressure  of  the 
springs  lying  on  a  higher  level,  as  on  the  great  north  road,  near  Highgate,  draining  has  been  found 
ineffectual  in  drying  the  foundation  of  the  road  ;  the  same  object  has  been  attained  by  laying  down,  and 
joining  by  cement,  blocks  composed  of  course  gravel  and  Roman  cement.  The  water  is  thus  prevented 
from  oozing  up,  and  a  foundation  formed,  at  once  firm,  durable,  and  dry.  This  invention,  with  many 
others  in  modern  road-making,  belongs  to  Mr.  Telford.     [Newton's  Journal,  vol  ii.  p.  28.) 

3569.  The  durability  of  a  road,  as  far  as  it  depends  on  the  original  formation,  will  be 
in  proportion  to  the  solidity  of  its  basis,  the  hardness  of  the  material  of  which  the  surface- 
stratum  is  formed,  its  thickness,  and  the  size  and  form  of  the  stones  which  compose  it. 
The  form  and  size  of  the  stones  which  compose  the  surface-stratum  have  a  powerful 
influence  on  a  road's  durability.  If  their  form  is  roundish,  it  is  evident  they  will  not 
bind  into  a  compact  stratum  ;  if  they  are  large,  whether  the  form  be  round  or  angular,  the 
stratum  cannot  be  solid ;  and  if  they  are  of  mixed  sizes  and  shapes,  though  a  very  strong 
and  sohd  stratum  may  be  formed  at  first,  yet  the  wheels  of  carriages  and  the  feet  of 
animals  operating  with  unequal  effect  on  the  small  and  large  stones  would  soon  derange 
the  solidity  of  the  stratum  to  a  certain  depth,  and,  consequently,  by  admitting  rain  and 
frost  to  penetrate  into  it,  accelerate  its  decay.  A  constant  state  of  moisture,  even  without 
any  derangement   of  surface,  contributes  to  the  wearing  of  roads  by  friction :    hence 
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one  requisite  to  durability  is  a  free  exposure  to  the  sun  and  air,  by  keeping  low  the  side 
fences  ;  and  another  is  keeping  a  road  clear  of"  mud  and  dust  —  the  first  of  which  acts  as  a 
spunge  in  retaining  water,  and  the  second  increases  the  draught  of  animals,  and  of  course 
their  action  on  the  road.  Both  the  strength  and  the  durability  of  a  road  will  be  greater 
when  tlie  plate  or  surface-stratum  of  metals  is  flat  or  nearly  so,  than  when  it  is  rounded  on 
the  upper  surface :  first,  because  no  animal  can  stand  upright  on  such  a  road  with  a 
regular  bearing  on  the  soles  of  its  feet ;  and,  secondly,  because  no  wheeled  carriage  can 
have  a  regular  bearing,  except  on  the  middle  or  crown  of  the  road.  Tlie  consequence 
of  both  these  states  is  the  breaking  of  the  surface  of  the  plate  into  holes  from  the  edges 
of  horses'  feet,  or  ruts  from  the  plough-like  effect  of  wheels  on  the  lower  side  of  the  road, 
or  the  reiterated  operation  of  those  which  pass  along  the  centre. 

3570.  The  smoothness  of  a  road  depends  on  the  size  of  the  stones,  and  on  their  com- 
pression either  by  original  rolling  or  the  continued  pressure  of  wheels.  The  continued 
smoothness  of  a  road  during  its  wear  depends  on  small  stones  being  used  in  every 
part  of  the  stratum ;  for  if  the  lower  part  of  it,  as  is  generally  the  case  in  the  old  style 
of  forming  roads,  consists  of  larger  stones,  as  soon  as  it  is  penetrated  by  wheels  or  water 
from  above,  these  stones  will  work  up  and  produce  a  road  full  of  holes  and  covered  with 
loose  stones. 

3571.  The  wear  or  decay  of  roads  takes  place  in  consequence  of  the  friction,  leverage, 
pressure,  grinding,  and  incision  of  animals  and  machines,  and  the  various  effects  of 
water  and  the  weather. 

3572.  Friction  will  in  time  wear  down  the  most  durable  and  smooth  material.  Its 
effects  are  more  rapid  when  aided  by  water,  which  insinuates  itself  among  the  particles 
of  the  surfaces  of  earthy  bodies,  and,  being  then  compressed  by  the  weight  of  feet  or 
wheels,  ruptures  or  wears  them.  Even  when  not  compressed  by  wheels  or  other  weights, 
the  action  of  frost,  by  expanding  water,  produces  the  same  effect.  This  any  one  may 
prove,  by  soaking  a  soft  brick  in  water  and  exposing  it  to  a  severe  frost.  A  road  in  a 
state  of  perfect  di-yness  is,  under  the  action  of  wheels,  as  liable  to  be  injured  in  its  solidity, 
as  when  too  wet ;  because  it  loses  its  elastic  tenacity  under  the  pressure,  and  becomes 
broken  into  a  loose  superstratum.  This  is  the  greatest  advantage  of  watering  roads,  as 
proved  by  the  experience  of  trustees,  and  shown  in  their  annual  accounts  of  expenses ; 
besides  the  comfort  to  travellers,  of  laying  the  dust,  for  which  alone  watering  was  first 
thought  necessary, 

3573.  The  leverage  of  the  feet  of  animals  has  a  tendency  to  depress  one  part  of  the  sur- 
face and  raise  up  another.  The  line  which  forms 
the  sole  of  every  animal's  foot  may  be  considered 
as  a  lever  of  the  second  kind,  in  which  the  fulcrum 
is  at  the  one  extremity  [fg.  539.  a),  the  power  at 
the  other  (6),  and  the  weight  between  them  (c). 
Hence  the  injury  done  to  the  road,  even  if  formed 
on  the  best  construction,  will  be  as  the  pressure 

^on  the  fulcrum  :  this  amounts  to  from  the  half  to 
the  whole  of  the  weight  of  bipeds  and  their  loads, 
and  from  a  fourth  to  a  half  of  that  of  quadrupeds.  But  if  the  stones  of  the  road  are 
large,  that  is,  if  they  are  more  than  two  inches  in  breadth,  the  horse's  foot  acts  as  a  com- 
pound lever,  and,  by  depressing  one  end  of  the  stones  and  raising  the  other,  deranges  the 
surface  of  the  stratum,  and  renders  it  a  receptacle  for  water,  mud,  or  dust. 

3574.  The  leverage  of  wheels  is  of  a  nature  to  be  less  injurious   to  roads  than    that 

of  the   feet  of  animals,  because  the 

•540  fulcrum  {fg.  540.  a),  is  continually 

changing  its  position  :  but  if  tlie  stones 
of  the  road  are  large,  then  the  wheel 
acts  as  a  compound  lever,  raising  up 
the  one  end  (b),  and  depressing  the 
other  (a;,  of  every  stone  it  passes 
over ;  and  in  this  case  becomes  more 
injurious  on  a  bad  road  than  the  feet 
of  loaded  animals.  The  reiterated 
■ ;  operation  of  this  effect,  by  wheels  fol- 
■i  lowing  in  the  same  track,  soon  destroys 
badly  constructed  roads. 

3575.  Such  being  the  effect  of  leverage,  and  especially  of  compound  leverage,  in  wearing 
roads,  it  becomes  of  the  first  importance  to  ascertain  that  size  and  shape  of  stone  on 
which  its  effects  will  be  least ;  that  is  to  say,  how  short  a  compound  lever  may  be  made 
use  of  consistently  with  other  advantages.  This  must  in  general  be  a  matter  of  experience, 
and  chiefly  depends  on  the  hardness  of  the  stone.  The  size  must  always  be  suflficiently 
large,  and  the  shape  suflSciently  angular,  to  form,  when  embedded,  a  compact,  hard,  and 
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immovable  stratum  ;  and  the  smaller  the  size  the  better,  provided  that  object  be  obtained. 
One  inch  in  diameter  may  be  considered  the  medium  size. 

3576.  The  mere  pressure  of  bodies  on  a  smooth  road  does  little  mischief;  and  hence 
the  advantage  of  perfectly  cylindrical  wheels,  and  a  road  as  nearly  level  as  practicable. 
But  if  the  surface  of  the  road  is  rough,  the  pressure  both  of  cylindrical  wheels  and  the 
feet  of  animals  may  do  mischief,  by  forcing  down  a  loose  stone  among  others  of  dif- 
ferent sizes,  and  thus  loosening  the  latter  and  raising  the  largest  to  the  surface.  Where 
a  road,  however,  is  composed  of  materials  of  small  size,  and  the  surface  is  clean  and  dry, 
the  advantage  derived  from  the  pressure  of  cylindrical  wheels  acting  as  rollers  will,  it  is 
probable,  always  be  greater  than  the  injury  sustained  from  their  friction. 

3577.  Grinding  is  produced  by  the  twisting  motion  of  the  feet  of  horses  or  other 
animals  when  pulling  hard  or  carrying  a  heavy  weight,  and  by  the  twisting,  dragging,  or 
sliding  of  wheels  from  whatever  cause.  The  grinding  of  wheels.  Fry  observes,  "  may 
in  every  case  be  defined  to  be  the  effect  produced  on  any  substance  interposed  between 
two  bodies,  one  of  which  has  a  sliding  motion,  yet  so  firmly  confined  or  pressed  between 
them,  that  the  moving  body  cannot  slide  over  the  intei-jiosed  substance ;  but,  in  conse- 
quence of  the  pressure,  the  interjjosed  substance,  adhering  firmly  both  to  the  fixed  and 
to  the  moving  body,  is  necessarily  lacerated  or  torn  asunder,  and  reduced  to  atoms. 
This  is  the  process  in  corn-mills,  in  drug-mills,  and  in  every  other  mill,  properly  so 
called.  I  remember,"  he  adds,  "  frequently  when  a  boy,  to  have  trodden  with  one  heel 
on  a  piece  of  soft  brick,  or  of  dry  old  mortar,  wliich  was  firm  enough  to  bear  the  weight 
of  my  body,  uninjured ;  but,  on  giving  my  body  a  swing  round  with  my  other  foot,  1 
have  instantly  reduced  it  to  powder.  The  action  in  this  case  is  very  obvious  :  the 
weight  of  my  body  confined  the  piece  of  brick  firmly  to  the  ground  ;  my  heel  was  also 
pressed  by  the  same  weight  firmly  upon  the  brick  ;  one  part  of  the  brick  therefore  re- 
maining confined  to  the  ground,  and  the  other  part  being  can-ied  round  by  my  heel,  tlie 
brick  of  course  was  torn  asunder  and  reduced  to  powder.  This  I  conceive  is  a  simple 
elucidation  of  the  difference  between  pressing  and  grinding ;  and  this  is  the  difference 
of  tlie  effects  on  the  materials  of  our  roads,  produced  by  tlie  use  of  upright  cylindrical 
wheels,  which  act  only  by  pressure;  by  the  use  of  conical  wheels,  which,  by  their  constant 
twist,  act  also  by  gri/uling ;  and  by  very  convex  roads,  by  which  means  the  wheels  of  all 
carriages,  except  such  as  occupy  the  crown  of  the  road,  whether  cylindrical  or  other- 
wise, act  in  the  same  twisting,  sliding,  and  grinding  manner."  (^Obs.  on  Roads,  ^c. 
1819.) 

3578.  By  the  incision  of  objects  passing  alongroads,  we  allude  to  the  dividing  operation 
of  wheels,  which,  independently  of  their  effect  as  moving  levers,  act  also  as  moving 
wedges,  or  perhaps,  more  properly,  as  endless  saws,  in  forming  ruts  or  deepening  such 
as  are  already  made.  Flat  roads,  so  as  to  produce  less  temptation  to  follow  in  the  middle 
track,  watchfid  repair,  and  broad  wheels,  are  the  mitigators  of  this  description  of  wear. 

3579.  Water  is  one  of  the  most  serious  causes  of  tlie  wear  of  roads.  As  we  have 
already  observed  (3572.),  it  acts,  aided  by  pressure,  like  gunpowder,  in  rending  the  sur- 
face of  bodies.  Frozen,  it  acts  exactly  in  the  same  manner  ;  and  when  it  has  penetrated 
deeply  into  a  stratum  of  materials,  a  thaw  produces  their  entire  derangement.  Mud  is 
foraied  in  consequence  of  the  presence  of  water  and  dust  or  earth,  and  acts  as  a  sponge 
to  retain  it,  and  perpetuate  its  bad  effects.  A  well  composed  and  thoroughly  com- 
pressed substratum  will  not  imbibe  water,  unless  it  rests  in  ruts  or  other  hollows.  To 
form  such  a  stratum,  therefore,  and  obliterate  all  hollows  as  soon  as  they  appear,  and  to 
remove  mud  and  dust,  are  the  palliatives  of  this  mode  of  wear.  On  such  a  road  heavy 
showers  may  do  good,  by  washing  away  the  earthy  particles,  dung,  and  other  injurious 
earthy  or  vegetable  matters. 

3580.  ll'ind  is  mostly  a  favourable  agent  to  roads,  by  drying  them  and  blowing  off  the 
lighter  dust  ;  but  in  some  cases,  in  very  exposed  situations,  it  has  been  known  to  blow 
the  dust  into  heaps,  and  sometimes  to  carry  off  larger  particles  than  could  be  spared. 
The  last  evil  is  fortunately  rare  ;  the  other  only  reqiures  the  removal  of  the  accumulated 
heaps  of  dust. 

SuBSECT.  2.    M' Adam's  Theory  and  Practice  of  Road-jnaking. 

3581.  M'Adam  agrees  with  other  engineers,  that  a  good  road  may  be  considered  as 
an  artificial  flooring,  forming  a  strong,  solid,  smooth-surfaced  stratum,  suflficiently  flat 
to  admit  of  carriages  standing  upright  on  any  part  of  it,  capable  of  carrying  a  great 
weight,  and  presenting  no  impediment  to  the  animals  or  machines  which  pass  along  it. 
In  forming  this  flooring,  M'Adam  has  gone  one  step  beyond  his  predecessors,  in  breaking 
the  stone  to  a  smaller  size  than  was  before  practised,  and  in  forming  the  entire  stratum 
of  this  small-sized  stone.  By  the  former  practice  a  basement  of  large  stones  is  first 
laid  ;  then  stones  a  degree  smaller ;  and,  lastly,  the  least  size  on  the  surface.  It  is  in  this 
point  of  making  use  of  one  small  size  of  stones  throughout  the  stratum,  that  the  origin- 
ality of  M'Adam's  plan  consists,  unless  we  add  also  his  assertion,  "  that  all  the  roads  in 
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the  kingdom  m.iy  be  made  smootli  and  solid  in  an  equal  degree,  and  to  continue  so  at 
all  seasons  of  the  year."  It  is  doubted  by  some,  whether  this  would  be  the  case  in  the 
northern  districts  at  the  breaking  up  of  frosts,  and  especially  in  the  case  of  roads  not 
much  in  use,  and  consequently  consisting  of  a  stratum  less  consolidated,  and  more  pene- 
trable by  water.  M' Adam,  probably,  has  much  frequented  public  roads  in  view.  "  The 
durability  of  these,"  he  says,  "  will,  of  course,  depend  on  the  strength  of  the  materials  of 
which  they  may  be  composed  ;  but  they  will  all  be  good  while  they  last,  and  the  only 
question  that  can  arise  respecting  the  kind  of  materials  is  one  of  duration  and  expense, 
but  never  of  the  immediate  condition  of  the  roads."  (Remarks  071  Roads,  ^c.  p.  11.) 
The  following  observation  of  Marshal  is  worthy  of  remark,  as  tending  to  confirm,  to  a 
certain  extent,  the  doctrine  of  M'Adam :  —  "It  may  seem  needless  to  repeat,  that  the 
surface  of  a  road  which  is  formed  of  well  broken  stones,  binding  gravel,  or  other  firmly 
cohesive  materials,  and  which  is  much  used,  presently  becomes  repellant  of  the  water 
which  falls  upon  it ;  no  matter  as  to  the  basis  on  which  they  are  deposited,  provided  it 
is  sound  and  firm  enough  to  support  them." 

3582.  M' Adams  theory  of  road-ma/ciug  may  be  comprised  in  the  following  quotation 
from  his  Report  to  the  Board  of  Agricidture  (vol.  vi.  p.  46.)  :  —  "  Roads  can  never  be 
rendered  perfectly  secure  until  the  following  principles  be  fully  understood,  admitted, 
and  acted  upon  :  namely,  that  it  is  the  native  soil  which  really  supports  the  weight  of 
traflfic  ;  that  while  it  is  preserved  in  a  dry  state  it  will  carry  any  weight  without  sinking, 
and  that  it  does,  in  fact,  carry  the  road  and  the  carriages  also ;  that  this  native  soil  must 
previously  be  made  quite  dry,  and  a  covering  impenetrable  to  rain  must  then  be  placed 
over  it  to  preserve  it  in  that  dry  state ;  that  the  thickness  of  a  road  should  only  be  regu- 
lated by  the  quantity  of  material  necessary  to  form  such  impervious  covering,  and  never 
by  any  reference  to  its  own  power  of  carrying  weight.  There  are  some  exceptions  to 
this  rule  ;  a  road  of  good  naturally  binding  gravel  may  be  laid  on  a  sub-bed  of  bog  earth, 
which,  from  its  tenacity,  will  carry  all  kinds  of  carriages  for  many  years." 

3583.  The  erroneous  opinion  so  long  acted  upon,  and  su  tenaciously  adhered  to,  that  by 
placing  a  large  quantity  of  stone  under  the  roads,  a  reinedy  will  be  found  for  the  sinking 
into  wet  clay  or  other  soft  soils  ;  or,  in  other  words,  that  a  road  may  be  made  sufficiently 
strong,  artificially,  to  carry  heavy  carriages,  though  the  subsoil  be  in  a  wet  state,  and  by 
such  means  to  avert  the  inconveniences  of  the  natural  soil  receiving  water  from  rain  or 
other  causes  ;  has  produced  most  of  the  defects  of  the  roads  of  Great  Britain.  At  one 
time  M'Adam  had  formed  the  opinion  that  this  practice  was  only  a  useless  expense  ;  but 
experience  has  convinced  him  that  it  is  likewise  positively  injurious. 

3584.  If  strata  of  stone  of  various  sizes  be  placed  as  a  road,  it  is  well  known  to  every 
skilful  and  observant  road-maker,  that  the  largest  stones  will  constantly  work  up  by  the 
shaking  and  pressure  of  the  traffic ;  and  that  the  only  mode  of  keeping  the  stones  of  a 
road  from  motion  is,  to  use  materials  of  a  uniform  size  from  the  bottom.  In  roads  made 
upon  large  stones  as  a  foundation,  the  perpetual  motion,  or  change  of  the  position  of  the 
materials,  keeps  open  many  apertures,  through  which  the  water  passes. 

3585.  Roads  placed  upon  a  hard  bottom,  it  has  also  been  found,  wear  away  more 
quickly  than  those  which  are  placed  upon  a  soft  soil.  This  has  been  apparent  upon 
roads  where  motives  of  economy  or  other  causes  have  prevented  the  road  being  lifted  to 
the  bottom  at  once ;  the  wear  has  always  been  found  to  diminish,  as  soon  as  it  was  pos- 
sible to  remove  the  hard  foundation.  It  is  a  known  fact,  that  a  road  lasts  much  longer 
over  a  morass  than  when  made  over  rock.  The  evidence  produced  before  the  committee  of 
the  House  of  Commons  showed  the  comparison  on  the  road  between  Bristol  and  Bridge- 
water  to  be  as  five  to  seven  in  favour  of  the  wearing  on  the  morass,  where  the  road  is  laid 
on  the  naked  surface  of  the  soil,  against  a  part  of  the  same  road  made  over  rocky  ground. 

3586.  The  common  practice,  on  the  formation  of  a  new  road,  is,  to  dig  a  trench  below 
the  surface  of  the  ground  adjoining,  and  in  this  trench  to  deposit  a  quantity  of  large 
stones  ;  after  this,  a  second  quantity  of  stone,  broken  smaller,  generally  to  about  seven 
or  eight  pounds'  weight :  these  previous  beds  of  stone  are  called  the  bottoming  of  the 
road,  and  are  of  various  thickness,  according  to  the  caprice  of  the  maker,  and  generally 
in  proportion  to  the  sum  of  money  placed  at  his  disposal.  On  some  new  roads,  made 
in  Scotland  in  the  summer  of  1819,  the  thickness  exceeded  three  feet.  That  which  is 
properly  called  the  road  is  then  placed  on  the  bottoming,  by  putting  large  quantities  of 
broken  stone  or  gravel,  generally  a  foot  or  eighteen  inches  thick,  at  once  upon  it.  Were 
the  materials  of  which  the  road  itself  is  composed  properly  selected,  prepared,  and  laid, 
some  of  the  inconveniences  of  this  system  might  be  avoided  ;  but  in  the  careless  way  in 
which  this  service  is  generally  performed,  the  road  is  as  open  as  a  sieve  to  receive  water, 
which,  penetrating  through  tlie  whole  mass,  is  received  and  retained  in  the  trench,  whence 
the  road  is  liable  to  give  way  in  all  changes  of  weather.  A  road  formed  on  such  prin- 
ciples has  never  effectually  answered  the  purpose  which  the  road-maker  should  con- 
stantly have  in  view ;  namely,  to  make  a  secure  level  flooring,  over  which  carriages  may 
pass  with  safety  and  equal  expedition  at  all  seasons  of  the  year. 
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3587.  An  artificial  road  in  Britain  is  only  required  to  obviate  the  inconvenience  of  a 
very  unsettled  climate.  Water,  with  alternate  frost  and  thaw,  are  the  evils  to  be  guarded 
against ;  consequently,  nothing  can  be  more  erroneous  than  providing  a  reservoir  for 
water  under  the  road,  and  giving  facility  to  the  water  to  pass  through  the  road  into  this 
trench,  where  it  is  acted  upon  by  frost  to  the  destruction  of  the  road.  As  no  artificial 
road  can  ever  be  made  so  good  and  so  useful  as  the  natural  soil  in  a  dri/  state,  it  is  only 
necessary  to  procure  and  preserve  this  dry  state  of  so  much  ground  as  is  intended  to  be 
occupied  by  a  road. 

3588.  Tliejirst  operation  in  making  a  road  should  be  the  reverse  of  digging  a  trench. 
The  road  should  not  be  sunk  below,  but  rather  raised  above,  the  ordinary  level  of  the 
adjacent  ground ;  care  should  at  any  rate  be  taken,  that  there  be  a  sufficient  fall  to  take 
off  tlie  water,  so  that  it  should  always  be  some  inches  below  the  level  of  the  ground  upon 
wliich  the  road  is  intended  to  be  placed :  this  must  be  done,  either  by  making  drains  to 
lower  ground  ;  or  if  that  be  not  practicable,  from  the  nature  of  the  country,  then  the  soil 
upon  which  the  road  is  proposed  to  be  laid  must  be  raised  by  addition,  so  as  to  be  some 
inches  above  the  level  of  the  water. 

3589.  Having  secured  the  soil  from  xinder-ivater,  the  road-maker  is  next  to  secure  it  from 
rain  water,  by  a  solid  road  made  of  clean  dry  stone  or  flint,  so  selected,  prepared,  and 
laid,  as  to  be  perfectly  impervious  to  water ;  and  this  cannot  be  effected  unless  the 
greatest  care  be  taken  that  no  earth,  clay,  chalk,  or  other  matter,  that  will  hold  or  conduct 
water,  be  mixed  with  the  broken  stone  ;  which  must  be  so  prepared  and  laid,  as  to  unite 
with  its  own  angles  into  a  firm,  compact,  impenetrable  body. 

3590.  The  thickness  of  svck  road  is  immaterial,  as  to  its  strength  for  carrying  weight; 
this  object  is  already  obtained  by  providing  a  di-y  surface,  over  which  the  road  is  to  be 
placed  as  a  covering  or  roof,  to  preserve  it  in  that  state ;  experience  having  shown,  that 
if  water  passes  through  a  road,  and  fills  the  native  soil,  the  road,  whatever  may  be  its 
thickness,  loses  its  support,  and  goes  to  pieces.  In  consequence  of  an  alteration  in  the 
line  of  the  turnpike  road,  near  Rownham  Ferry,  in  the  parish  of  Ashton,  near  Bristol,  it 
has  been  necessary  to  remove  the  old  road.  This  road  was  lifted  and  re-laid  veiy  skilfully 
in  1806;  since  which  time  it  has  been  in  contemplation  to  change  the  line,  and  conse- 
quently it  has  been  suffered  to  wear  very  thin.  At  present  it  is  not  above  three  inches 
thick  in  most  places,  and  in  none  more  than  four :  yet  on  removing  the  road,  it  was 
found  that  no  water  had  penetrated,  nor  had  the  frost  affected  it  during  the  w-inter  pre- 
ceding, and  the  natural  earth  beneath  the  road  was  found  perfectly  dry. 

3591.  Several  new  roads  have  been  constructed  on  this  principle  within  the  last  three 
years.  Part  of  the  great  north  road  from  London,  by  Hoddesdon,  in  Hertfordshire ; 
two  pieces  of  road  on  Durdham  Down,  and  at  Rownham  Ferry,  near  Bristol ;  with 
several  private  roads  in  the  eastern  part  of  Sussex.  None  of  these  roads  exceed  six 
inches  in  thickness;  and  although  that  on  the  great  north  road  is  subjected  to  a  very 
heavy  traffic  (being  only  fifteen  miles  distant  from  London),  it  has  not  given  way,  nor 
was  it  affected  by  the  late  severe  winter  (1819-20),  when  the  roads  between  that  and 
London  became  impassable,  by  breaking  up  to  the  bottom,  and  tlie  mail  and  other  coaches 
were  obliged  to  reach  London  by  circuitous  routes.  It  is  worthy  of  observation,  that 
these  bad  roads  cost  more  money  per  mile  for  their  annual  repair,  than  the  original  making 
of  this  useful  new  road. 

3592.  Improvement  of  roads,  continues  M' Adam, "  upon  the  principle  I  have  endeavoured 
to  explain,  has  l)een  rapidly  extended  during  the  last  four  years.  It  has  been  carried  into 
effect  on  various  roads,  and  with  every  variety  of  material,  in  seventeen  different  counties. 
These  roads  being  so  constructed  as  to  exclude  water,  consequently  none  of  them  broke 
up  during  the  late  severe  winter  (1819-20);  there  was  no  interruption  to  travelling,  nor 
any  additional  expense  by  the  post-office  in  conveying  the  mails  over  them,  to  the  extent 
of  upwards  of  one  thousand  miles  of  road." 

3593.  On  M' Adam's  theory  the  only  practical  road-maker  who  has  published  his  opi- 
nion is  Paterson  of  Montrose.  He  says  [Letters  and  Communications,  ^c.  1822.), 
"  These  certainly  ought  to  be  considered  as  the  grand  first  principles  of  road-making." 
He  commends  M' Adam's  reasoning  on  these  principles  ;  but  objects,  as  we  think  with 
reason,  to  his  drainage  of  three  or  four  inches,  as  beihg  insufficient.  He  adds,  however, 
that  though  he  considers  M' Adam's  system  as  erroneous  and  defective  in  draining  and 
preparing  the  road  for  the  materials,  yet,  in  regard  to  the  materials  themselves,  the  method 
of  preparing  and  putting  them  on,  and  keeping  the  road  free  from  ruts  by  constant  at- 
tention, has  his  entire  approbation.  These  principles,  however,  he  adds,  "  are  not  new  ; 
but  have  been  acted  upon  before.  In  regard  to  small  breaking,  he  certainly  has  had  the 
merit  of  carrying  that  mode  to  greater  extent  than  any  other  individual  that  I  have  heard 
of;  and  the  beneficial  effects  arising  from  it  have  consequently  been  more  extensively 
seen  and  experienced."     {Letters  on  Road-making,  p.  49.) 
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SuBSECT.  3.      Road-making,  as  treated  of  and  practised  by  various  eminent  Engineers  and 

Surveyors. 

3594.  The  subject  of  forming  a  road  may  be  considered  as  to  breadth,  drainage,  fences, 
base  of  the  hard  materials  or  artificial  stratum,  upper  line  of  the  stratum,  composition  of 
the  stratum,  size  of  the  materials,  laying,  and  compressing. 

3595.  With  respect  to  breadth,  the  site  of  every  public  road,  according  to  Marshal, 
ought  to  be  sufficiently  ample  to  admit  of  its  division  into  three  travelable  lines:  namely, 

1.  A  middle  road  of  hard  materials,  for  carriages  and  horses  in  winter  and  wet  seasons  ; 

2.  A  soft  road,  formed  with  the  natural  materials  of  the  site,  to  be  used  in  dry  weather, 
to  save  the  unnecessary  wear  of  the  hard  road,  and  to  favour  the  feet  of  travelling  animals, 
as  well  as  for  the  safety,  ease,  and  pleasantness  of  travelling  in  tlie  summer  season ;  and 

3.  A  commodious  path,  for  the  use  of  foot  passengers,  at  all  seasons.  There  are  few 
roads,  even  in  the  environs  of  populous  towns,  so  public  as  to  require  a  hard  road  of 
more  than  two  statute  poles  (thirty-three  feet)  in  breadth ;  and  every  public  road  ought, 
under  ordinary  circumstances,  to  have  a  line  which  is  travelable  at  any  season,  and  of 
ample  width  to  permit  two  carriages  to  pass  each  other  with  freedom  and  safety.  This 
ample  width  let  us  set  do«n  at  one  statute  pole.  In  deep  clayey  districts,  where  hard 
materials  are  difficult  to  be  procured,  a  single  road,  of  half  a  pole  in  breadth,  with  dila- 
tions at  proper  distances,  to  let  carriages  pass  each  other,  may,  in  many  recluse  situations, 
be  advisable. 

3596.  Seventy  feet  in  uidth  seems  to  be  considered  by  Farey,  Walker,  Telford,  and 
most  engineers,  as  .sufficient  near  the  largest  towns  ;  and  in  tile  case  of  the  metropolis  and 
some  others,  they  consider  that  ten  or  twenty  feet  in  width  may  be  paved.  The  London 
Commercial  road,  executed  under  the  direction  of  Walker,  is  seventy  feet  wide  ;  ten 
feet  on  each  side  are  occupied  as  footpaths,  twenty  feet  in  the  centre  are  paved  for  heavy 
carriages,  and  there  are  fifteen  feet  of  gravel  road  at  each  side  for  light  carriages  and 
saddle  horses.  This  road  has  been  executed  for  sixteen  years,  and  has  given  the  greatest 
satisfaction ;  but  Walker  thinks  that  considerable  improvement  would  be  found  from 
paving  the  sides  of  a  road,  upon  which  the  heavy  traffic  is  great  in  both  directions,  and 
leaving  the  middle  for  light  carriages.  The  carmen  or  drivers,  walking  upon  the  foot- 
paths or  sides  of  the  road,  would  then  be  close  to  their  horses,  without  interrupting  or 
being  in  danger  of  accidents  from  light  carriages,  which  is  the  case  when  they  are  driving 
upon  the  middle  of  the  road ;  and  the  unpaved  part  being  in  the  middle  or  highest  part 
of  the  road,  would  be  more  easily  kept  in  good  repair.  But  unless  the  heavy  traffic  in 
both  directions  is  great,  one  width,  say  ten  or  twelve  feet,  if  very  well  paved,  will  be 
found  sufficient ;  and  in  this  case,  the  paving  ought  to  be  in  the  middle  of  the  road. 
The  width  of  many  of  the  present  roads  is,  besides,  such,  that  ten  or  twelve  feet  can  be 
spared  for  paving,  while  twice  tliat  width  would  leave  too  little  for  the  gravelled  part. 
Although  the  first  cost  of  paving  is  so  great,  he  does  not  think  that  any  other  plan  can 
be  adopted  so  good  and  so  cheap  in  tliose  places  where  the  materials  got  in  the  neigh- 
bourhood are  not  sufficient  for  supporting  tlie  roads.  A  coating  of  whinstone  is,  for 
instance,  more  durable  than  the  gi-avel  with  which  the  rciads  round  London  are  made 
and  repaired,  but  much  less  so  than  paving  ;  although  the  freight  and  carriage  of  the 
whinstone,  and  of  the  paving  stones,  which  fonn  the  principal  items  of  the  expense, 
are  nearly  the  same. 

3597.  Roads  ought  to  be  wide  and  strong,  Edgeworth  observes,  in  proportion  to  their 
vicinity  to  great  towns,  mines,  or  manufactories.  As  they  approach  the  capital,  they 
should  be  wider  and  stronger  than  elsewhere.  When  a  number  of  roads  leading  to  a 
great  city  combine  and  fall  into  one,  the  road  from  tliat  junction  should  be  proportion- 
ably  solid  and  capacious.  Near  the  capital,  the  width  of  roads  is  however  often  restricted 
by  building:^,  that  cannot  with  propriety  be  suddenly  removed  ;  but  every  opportunity  for 
removing  these  buildings,  and  for  widening  the  road,  should  be  attended  to,  and  no 
future  buildings  or  encroaclnnents  should  be  allowed.  And,  though  in  some  cases  it 
appears  reasonable  to  permit  the  erection  of  new  buildings,  and  the  making  new  plant- 
ations, nearer  than  thirty  feet  from  the  centre  of  a  road,  upon  condition  that  security 
should  be  given  to  the  public  for  the  constant  preservation  of  the  road  that  is  thus 
injured  ;  it  is,  however,  far  safer  to  prohibit  what  is  injurious  to  public  convenience,  than 
to  compromise  with  individuals  :  cases  of  private  hardship  may  and  must  occur,  but  it  is 
part  of  the  true  glory  of  Britain  that  there  exists  no  exemption  in  our  laws  in  favour  of 
the  rich. 

3598.  Proportioning  the  breadth  of  roads  to  the  traffic  for  which  they  may  be  employed 
is  not  sufficiently  attended  to.  In  remote  places,  where  there  is  but  little  traffic,  the 
waste  of  ground,  occasioned  by  superfluous  width  of  roads,  is  an  error  of  considerable 
magnitude.  There  are  many  places  where  roads  of  twenty  feet  in  breadth  would  suit 
the  public  convenience,  as  well  as  if  they  were  twice  as  Ijroad.  Now  it  is  clear,  that  if  a 
road  is  one  pole  or  perch  wider  than  is  necessary,  there  is  a  waste  of  320  perches  in  a 
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mile,  equal  to  two  acres  of  ground,  whicli,  at  the  rate  of  three  pounds  per  acre,  would, 
if  the  road  had  been  once  well  made,  keep  half  a  mile  of  such  road  as  is  here  alluded  to 
in  good  repair. 

3599.  The  breadth  of  the  road  and  the  width  of  the  metals,  according  to  Paterson, 
should  depend  on  circumstances  different  from  the  former.  For  a  few  miles  in  the 
vicinity  of  such  cities  as  London  or  Edinburgh,  the  most  proper  breadth  at  which  a  road 
should  be  formed,  is  properly  from  sixty  to  seventy  feet,  and  the  metals  from  twer>ty-five 
to  thirty-five  feet.  While  in  the  neighbourhood  of  such  towns  as  Newcastle  or  Perth, 
it  will  be  sufficient  that  it  be  formed  forty  feet  broad,  and  that  the  width  of  the  metals  be 
about  eighteen  or  twenty  feet.  These  are  the  breadths  presumed  to  be  tlie  most  eligible 
in  such  situations.  But  rules  cannot  be  given  to  suit  every  situation  :  the  breadth  ought 
to  be  regulated  according  to  the  extent  of  the  run  of  commerce,  or  traffic,  upon  tlie 
road.  As  a  general  rule,  however,  for  j)ublic  roads  over  the  different  counties  of  Great 
Britain,  he  "  should  suppose  the  following  might,  in  most  cases,  be  adopted.  Take,  for 
instance,  the  road  betwixt  Edinburgh  and  Glasgow,  or  betwixt  Edinburgh  and  Aber- 
deen by  the  way  of  Dundee.  These  roads  are  foraied  in  general  frorn  tliirty-five 
to  forty  feet  wide ;  and  the  breadth  of  the  metals  is  from  fourteen  to  sixteen  feet,  for  the 
most  part.  Such  roads  as  these  would  be  found  to  answer  very  well,  in  general,  over 
the  kingdom."  A  breadth  sufficient  for  the  general  purjioses  of  country  travelling, 
according  to  M'Adam,  is  sixteen  feet  of  solid  materials,  with  six  feet  on  each  side 
formed  of  slighter  materials.  The  Bristol  roads,  he  says,  are  made  with  stone  about  the 
width  of  sixteen  feet, 

3600,  The  increased  breadth  which  is  7ion>  given  to  our  public  roads,  according  to 
Stevenson,  independently  of  the  safety  and  convenience  of  the  traffic,  is  favourable 
to  the  more  speedy  drying  of  the  road  by  evaporation,  and  is  calculated  to  render 
less  injurious  the  rising  growth  of  the  hedgerows,  and  the  ultimate  erection  of 
buildings  along  the  line.  "  The  highways  or  great  lines  of  road  should,  in  no 
instance,  be  formed  of  a  less  breadth  than  forty  feet,  and  the  iuetal  bed  not  less  than 
eighteen  feet  broad,  with  at  least  one  footpath  of  five  feet  in  breadth  along  tlie  side ; 
especially  within  a  few  miles  of  all  towns  and  villages.  It  would  be  difficult  to 
give  any  scale  of  breadths  for  public  roads,  the  local  circumstances  of  wliich  vary  so 
much.  But,  without  presuming  to  be  fastidious,  we  notice,  that,  within  six  or  eight 
miles  of  all  large  cities  or  towns,  the  approaches  should  not  be  fonned  at  less  than  sixty 
feet  between  the  fences.  In  such  situations  the  whole  breadth  should  be  metalled, 
or  laid  with  broken  stones.  In  the  vicinity  of  towns  of  about  50,000  inhabitants,  tlie 
breadth  should  be  at  least  fifty  feet  between  the  fences,  and  be  in  like  manner  metalled 
from  side  to  side.  Where  the  population  does  not  exceed  30,000,  tlie  statutory  breadth 
of  forty  feet  may  be  adopted,  the  metalling  being  still  continued  of  the  whole  breadth, 
with  paved  side-drains.  At  intermediate  distances,  where  it  is  not  thought  advisable  to 
have  the  metal  of  a  greater  breadth  than  eighteen  feet,  the  compartments  between 
the  metal  bed  and  the  side-drains  may  be  laid  with  gravel  or  chips  of  stone  to  the  depth 
of  not  less  than  half  the  thickness  of  the  central  part  of  the  road.  In  the  vicinity  of 
London,  and  the  capitals  of  Dublin  and  Edinburgh,  and  other  great  towns,  as  Glasgow, 
Manchester,  Liverpool,  &c.  it  would  be  desirable  that  the  principal  approaches  were  at 
least  seventy  feet  in  breadth,  fully  metalled  between  the  side-drains,  which  ought  to 
be  neatly  formed,  and  paved,  and  the  roads  provided  with  a  footpath  on  each  side." 
(£rf.  Enci/c.  art.  Roads. ) 

3C01.  A^arrow  roads,  it  is  judiciously  observed  by  Fry,  are  almost  always  in  bad  con- 
dition, which  is  to  be  accounted  for  from  the  circumstance  of  every  carriage  being 
obliged  to  go  in  the  same  ruts ;  and  as  each  rut  is  generally  only  six  inches  wide,  one  foot 
of  the  road  only  is  worn  by  the  wheels  instead  of  the  whole  breadth  of  it ;  which  would 
be  the  case  if  the  road  were  of  a  proper  width,  and  if  it  were  well  constructed.  If  a 
road  be  laid  out,  froiu  twenty  to  thirty  feet  wide,  so  flat  as  that  a  carriage  may  stand  nearly 
upright  on  every  part  of  it,  and  if  moderate  care  be  taken  by  the  surveyor  to  prevent  the 
first  formation  of  ruts,  such  a  road  will  be  worn  by  the  wheels  nearly  alike  on  every  part 
of  it :  provided  also  that  the  ground  on  each  side,  for  at  least  four  or  five  feet,  be  mode- 
rately flat,  so  as  not  to  excite  fear  in  the  drivers  of  carriages  ;  but  if  there  be  deep 
ditches  close  to  the  sides  of  the  road,  or  if  the  circumjacent  land  fall  off"  very  abruptly 
to  the  depth  of  two  or  three  feet,  whereby  fear  of  approaching  the  edges  would  operate 
on  the  minds  of  the  drivers,  every  driver  will  instinctively  avoid  the  danger  on  either 
hand  ;  and  a  road  so  circumstanced  will,  in  spite  of  any  care  of  the  surveyor,  inevitably 
be  worn  into  ruts  in  the  middle.  There  is  a  remarkable  instance  of  this  kind  in  a  piece 
of  road  on  Durdliam  Down,  near  Bristol.  This  road  is  a  causeway  over  a  piece  of  soft 
ground  ;  and  although  it  is  from  twenty  to  twenty-five  feet  wide,  yet,  as  the  ground  falls 
away  abruptly  on  both  sides  of  it,  it  has  been  found  impossilile,  for  more  than  twenty 
years  past,  to  his  knowledge,  to  prevent  deep  ruts  being  formed  along  the  middle  of  it ; 
notwitlistanding  the   Down  itself  consists  of  hard  limestone,  and  the  other  roads  upon 
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consolidated  as  to  form  a  solid  body,  and  to  be  impersdous  to  water.  Bushes,  however, 
the  Down  are  as  fine  and  even  as  any  roads  in  England.  Were  this  piece  of  road 
widened  out  on  each  side,  in  an  easy  slope  of  aljout  five  feet,  by  rubbish  of  any  kind, 
and  by  the  scrapings  of  the  road  itself,  whereby  the  instinctive  operation  of  fear  of 
approaching  the  sides  of  the  present  road  would  be  obviated,  that  piece  of  road  would  be 
found  to  wear  as  fairly  as  the  other  roads  on  the  same  Down. 

3602.  In  regard  to  the  drainage  of  roads,  Marshal  directs  to  examine  the  site  in  every 
part,  to  ascertain  whether  offensive  waters  lodge  beneath  it,  or  quicksands,  and  land  springs, 
which  break  out  in  a  wet  season.  If  defects  of  this  kind  be  found,  effectual  drains  are 
to  be  run  up  to  them,  from  the  ditches  or  outer  side  drains  of  the  site. 

3603.  Ulien  roads  run  through  marshy  ground,  Edgeworth  observes,  "the  substratum 
must  be  laid  dry  by  proper  drainage ;  and  where  the  road  is  liable,  from  the  flatness  of 
the  country,  to  be  at  times  under  water,  the  expense  of  raising  it  above  the  water  must 
be  submitted  to  in  the  first  instance.  All  drains  for  carrying  off  water  should  be  under 
the  road,  or  at  the  field-side  of  the  fences,  and  these  drains  should  be  kept  open  by  con- 
stant attention,  and  should  be  made  wide  at  the  outlet." 

3604.  The  method  of  draining  which  Poterson  has  found  the  most  effective  is  thus 
described:  —  *'  Before  the  materials  are  put  on,  run  a  drain  along  the  middle  of  the  road, 
all  the  way,  from  two  to  three  feet  deep ;  then  fill  it  with  stones  up  to  the  surface,  mak- 
ing those  at  bottom  of  a  pretty  good  size,  and  those  at  the  top  fully  as  small  as  the  road 
materials.  And,  in  order  that  the  quantity  of  stones  used  for  the  said  drain  may  be  as 
little  as  possible,  and  every  way  to  save  expense,  it  may  be  made  as  narrow  as  it  can 
possibly  be  dug.  From  this  leading  drain  make  a  branch  here  and  there,  to  convey  off 
the  water  to  the  canals  on  the  sides  of  the  road."  This  mode  of  draining  he  lias  found, 
from  experience,  to  be  so  beneficial,  that  a  road  so  drained  would  be  better  and  more 
durable  with  eight  inches,  than  it  would  otherwise  be  with  twelve  inches  of  materials ; 
and  not  only  so,  but  that  on  such  a  road  there  would  be  a  saving  on  the  incidental 
repairs,  ever  afterwards,  of  about  one  half  of  the  labour,  and  at  least  one  third  of  the 
niateriaL 

3605.  All  moisture  from  under  the  road  materials  must  be  carried  off  by  such  drains. 
Then,  if  the  materials  are  properly  broken,  they  will  become  so  firm  and  solid  that  little 
or  no  water  will  get  through  them  :  and  if  it  should,  this  drain  would  carry  it  away. 
So  that,  under  any  view  of  it,  the  utility  of  these  drains  must  be  very  apparent ;  but  when 
we  consider  that,  to  have  the  ground  under  the  road  materials  perfectly  dry  is  to  insure 
a  good  road,  these  drains  become  indispensably  necessary,  and  the  expense  is  a  mere  trifle. 
There  are  two  miles  of  road,  which  were  made  on  this  plan  under  Paterson's  directions, 
which  have  stood  all  the  winter  rains  without  injury,  and  which  promise  to  make  one  of 
the  finest  roads  in  the  kingdom.  There  is  another  road  of  ten  miles,  that  he  has  lately 
planned,  for  the  greater  part  of  which  he  has  specified  two  such  drains,  runrung  parallel 
to  each  other,  and  five  feet  apart ;  and  he  would  even  recommend  three  or  four  parallel 
drains  where  there  is  a  great  breadth  of  metals,  except  where  the  road  is  formed  over  dry 
sand  or  open  gravel.  Although  the  effect  of  such  drains  will  be  at  all  times  beneficial 
to  the  road  ;  in  time  of  a  thaw,  after  there  have  been  a  few  weeks  of  frost,  it  will  be 
peculiarly  so.  In  frost,  the  surface  of  the  road,  though  wet  before,  becomes  dry,  the 
water  being  absorbed  by  the  road,  or  otherwise  condensed  by  the  frost ;  but  no  sooner 
is  this  succeeded  by  a  thaw,  than  the  absorbed  or  condensed  water  again  makes  its 
appearance  all  over  the  surface  of  the  road.  This  is  the  time  that  tJiese  drains  are  so 
peculiarly  beneficial. 

3606.  Where  such  drains  are  rvanting,  the  road,  on  the  return  of  a  thaw,  throws  up  to 
the  surface  all  the  water  it  had  imbibed ;  and  in  many  places,  the  materials,  swelling  up, 
become  quite  loose  and  open.  This  is  a  natural  consequence,  where  the  material  is  not 
thick,  and  where  the  soil  under  the  road  is  not  perfectly  dry ;  but  where  a  road  is  dried 
in  the  way  described,  it  will  be  uniformly  seen,  that  the  water,  instead  of  spewing  out  on 
the  return  of  a  thaw,  is  sucked  in  by  tlie  drains,  so  leaving  the  surface  of  the  road  quite 
dry.  It  may  be  observed,  that  at  such  times,  the  places  of  the  road  where  a  few  roods 
of  such  drain  had  been  introduced,  presented  to  the  eye,  at  a  quarter  of  a  mile  distant, 
quite  a  contrast  to  the  other  parts  of  the  road :  the  one  opaque  and  dry,  from  the  moisture 
being  sucked  in  ;  the  other  all  wet  and  glistering, yj-owi  its  being  tkroivn  out  to  the  surface. 
(Patersons  Letters,  ^c  44.  48.  84.) 

3607.  Thorough  drainage,  Stevenson  observes,  "  should  pervade  the  whole  system  of 
the  formation  of  roads.  The  smaller  drains,  connected  immediately  witii  the  road,  must 
vary  in  their  number,  direction,  and  description,  according  to  the  judgment  of  the 
engineer.  They  consist  of  what  are  technically  termed  box  and  rumbling  drains  ;  the 
former  of  which  are  built,  and  the  latter  consist  of  a  stratum  of  rubble  stones,  simply 
thrown  into  an  excavation  made  for  their  reception,  through  which  the  moisture  is 
allowed  to  percolate.  Where  the  road  is  to  be  made  through  a  boggy  or  marshy  soil, 
which  is  generally  pretty  level,  the  opportunities  for  drainage  are  less  obvious;  nor 
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is  this  so  material,  as  ground  of  this  description  is  capable  of  containing  a  great  quantity 
of  water  without  endangering  the  flooding  of  the  road.  In  such  situations  it  also 
fortunately  happens  that  land  is  seldom  of  much  value,  and  therefore,  in  making  a  road 
through  a  morass,  a  much  greater  Ijreadth  should  be  included  between  the  lateral  drains 
than  where  the  ground  has  an  undulating  surface.  Attention  should  also  be  paid  to  cut 
the  ditches  of  a  moderate  depth,  as  tlie  tenacity  of  such  soils  depends  upon  their  being 
kept  in  a  somewhat  moist  state.  If  a  section  of  such  ground  be  exposed  to  the  sun  and 
air,  by  deep  side  cutting,  it  soon  pulverises,  and  loses  its  elasticity,  when  the  level  of  the 
road  falls,  and  its  surface  gets  into  disorder.  The  drainage  of  a  road  should  rather  be 
made  across  than  in  a  lateral  direction,  as  being  less  apt  to  be  injured  by  the  traffic  upon 
it."     (Ed.  Encyc.  art.  Roads.) 

3608.  The  side  drains  Telford  and  Walker  recommend  to  be,  in  every  instance,  on  the 
field  side  of  the  fence.  In  cases,  Telford  observes,  where  a  road  is  made  upon  ground 
where  there  are  many  springs,  it  is  absolutely  necessary  to  make  a  number  of  under  and 
cross  drains  to  collect  the  water  and  conduct  it  into  the  side  drains,  which  should  always  be 
made  on  the  field  side  of  the  fences.  The  orifices  of  these  cross  drains  should  be  neatly 
and  substantially  finished  in  masonry. 

3609.  The  surface-drains,  or  water-tables,  should  be  made  a  few  inches  lower  than  the 
side  of  the  road,  and  of  the  common  width  of  a  spade  at  the  Ijottom,  and  they  should  have 
frequent  cross  drains  under  the  path  and  fence,  back  into  the  outer  side  drain. 

.3610.  Water-tables  across  the  road  become  requisite  in  some  cases,  as  in  flat  roads  on 
a  steep  slope.  These  should  always  be  made  at  right  angles  to  the  road,  with  their  sides 
gently  sloping,  to  occasion  as  little  obstruction  to  carriages  as  possible.  In  some  few 
cases,  where  roads  are  liable  to  floods,  or  are  deficient  in  drainage,  these  surface-tables 
may  require  to  be  made  of  a  considerable  breadth,  and  paved  ;  in  this  case  Greig  [App.  to 
Strictures  on  Road  Police,  p.  219.)  directs  to  lay  six  feet  at  the  bottom  of  it  flat,  and 
twelve  feet  on  each  side  to  rise  at  the  rate  of  one  inch  in  the  foot,  which  will  make  the 
depth  one  foot ;  and  from  the  size,  no  carriage  will  feel  any  jerk  or  shake  in  passing  it. 
The  pavement  should  be  made  of  hammered  stones,  of  nearly  equal  depth,  each  stone 
from  nine  to  twelve  inches  long  on  the  surface,  and  foiu-  to  eight  inches  broad,  and  nine 
inches  to  a  foot  deep  ;  the  under-side  to  be  flat  in  the  under-face,  and  not  of  an  irregular 
or  angular  under-surface,  as  in  that  case  it  would  not  be  solid. 

3611.  Bridges  -and  embankments,  of  different  degrees  of  magnitude,  are  required  in  all 
lines  of  road  of  any  length  or  variety  of  surface.  The  subject  of  large  bridges  we  lea\e 
to  the  engineers,  no  department  of  their  art  having  attained  higher  perfection  ;  of  wliich 
the  wonderful  erections  by  Telford,  in  almost  ever)-  mountainous  district  in  Britain,  may 
be  referred  to  as  proofs.  We  confine  ourselves  entirely  to  such  stone  arches  as  may  be 
designed  by  road-surveyors,  and  built  by  country  masons.  In  many  cases,  cast-iron 
might  be  substituted  for  stone  with  economy  and  advantage  as  to  waterway  ;  but  though 
the  principle  of  constructing  both  cast  and  wrought  iron  bridges  is  perfectly  simple,  the 
execution,  and  especially  the  putting  up,  requires  more  skill,  and  are  attended  with  much 
more  risk  than  the  erection  of  either  stone  or  timber  bridges. 

3612.  One  low  arch  is  in  general  the  most  desirable  description  of  common  road- 
bridge.  But  most  of  the  country  bridges,  as  Clarke  observes,  consist  of  several  small, 
high,  semicircular  arches :  where  there  is  a  single  arch,  the  stream  passes  without  inter- 
ruption ;  if  there  are  two  or  three  in  the  same  situation,  the  space  through  which  the 
water  is  to  pass  is  necessarily  contracted  by  the  width  of  the  piers.  Ice,  and  large  bodies 
carried  down  by  floods,  frequently  stop  up  the  small  arches,  and  tlie  accumulated  water 
carries  away  the  bridge  ;  but  if  such  accidents  should  not  happen,  the  constant  currents 
rushing  against  those  piers  wash  out  the  mortar,  loosen  the  stones,  and  very  soon  under- 
mine the  work,  if  not  extremely  well  put  togetlier,  which  is  seldom  the  q^ise.  Unless 
the  river  or  stream  is  narrow,  or  the  banks  very  high,  a  semicircle  is  an  inconvenient 
shape  for  an  arch ;  it  has  been  adopted  on  account  of  the  insuflSciency  of  the  abut- 
ments, and  because  the  pressure  is  more  perpendicular ;  but  scientific  engineers,  in  all 
countries,  now  construct  their  bridges  with  wide  openings,  and  make  the  arches  either 
semi-ellipses,  or  segments  of  large  circles  —  so  that  the  space  above  the  highest  floods  is 
comparatively  little,  and  the  ascent  over  the  bridge  inconsiderable.  In  country  bridges 
in  Ireland,  Clarke  continues,  the  foundations  are  invariably,  and  often  intentionally, 
defective:  the  mason  considers  himself  an  honest  man,  if  his  bridge  lasts  seven  years; 
whereas,  from  the  durability  of  materials  in  that  country,  it  ought  to  endure  for  ages. 
Whatever  is  under  water  is  out  of  sight,  and  is  generally  composed  of  loose  stones, 
thrown  promiscuously  together,  on  wliich  the  masonry  is  erected,  and  all  the  pains 
and  expense  are  bestowed  on  the  cut-waters  and  wings,  when  the  heaviest  stones,  and 
those  accurately  jointed,  ought  to  be  laid  in  the  foundations.  The  greatest  attention 
should  be  paid  to  the  quality  of  the  materials  :  tlie  stones  should  be  large,  and  laid 
in  level  courses,  in  the  best  mortar,  composed  of  sharp  sand,  free  from  loam,  and  quick- 
lime, accurately  mixed  together;  tlie  coping  of  tl:e  parapet  is  generally  so  slight,  that  it  is 
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broken  down  as  soon  as  built,  and  the  entire  parapet  quickly  follows;  —  it  ought  to  be 
of  large  heavy  stones,  roughly  hammered,  and  there  should  be  substantial  quoins  at 
the.  ends  of  the  parapets  with  an  immovable  stone  over  them. 

aSlS.  Arches  not  exceeding  eight  feet  spanvaay  be  semicircular;  tunnels  not  exceeding 
eighteen  inches  wide  may  be  covered  -with  strong  flags,  and  either  flagged  or  paved 
under,  and  there  ought  to  be  across  either  end  a  deep  long  stone,  sunk  below  the  surface 
of  the  current,  and  under  the  walls,  to  prevent  the  water  from  undermining  the  work ; 
if  the  stones  are  square  and  heavy,  those  small  conduits  may  be  built  without  mortar, 
except  at  the  ends. 

36 1 4.  In  building  tunnels  or  arches  across  a  road  in  a  flow-bog,  great  pains  must  be  taken 
with  the  foundation,  ot  the  whole  structure  will  inevitably  sink  :  the  building  of  those 
should  be  deferred  as  long  as  possible,  till  the  peat  has  subsided,  and  has  obtained  a 
tolerable  consistence ;  then  make  an  opening  equal  to  the  whole  work,  and  sink  it  eigh- 
teen inches  below  the  intended  bottom  of  the  arch  or  gullet ;  collect  a  quantity  of  black- 
thorn bushes,  and  tie  them  in  faggots  of  the  same  size  ;  place  these  in  regular  courses  in 
the  direction  of  the  road,  and  lay  across  them  a  platform  of  strong  plank  three  inches 
thick,  the  whole  length  and  width  of  the  intended  mason  work  ;  on  this  build  your  arch, 
and  make  an  allowance  in  the  height  of  the  abutments  for  sinking.  Wherever  walls  are 
necessary  to  support  banks,  and  prevent  their  crumbling  down  upon  the  road,  if  large 
even  stones  can  be  procured,  they  will  not  require  any  mortar  ;  when  mortar  is  used,  there 
ought  to  be  a  great  many  apertures  in  the  work  to  give  vent  to  the  water,  otherwise  the 
pent-up  moisture  from  behind  will  push  out  the  wall.  In  many  cases,  where  embank- 
ments can  be  made  of  earth  and  sods,  they  are  to  be  preferred  to  masonry,  which  is  ex- 
tremely expensive  at  the  commencement,  and  very  perishable  ;  for  mortar  soon  loses  its 
cementing  quality,  when  exposed  alternately  to  frost  and  damp. 

3615.  Braining  the  site  of  a  road  on  afoiv-bog,  according  to  Clarke,  is  a  tedious  oper- 
ation, and  often  requires  some  years.  A  single  drain  at  each  side  will  not  be  suflScient, 
as  tlie  water  from  the  adjacent  moss  would  fill  it  up  as  fast  as  it  was  made.  Lay  out  the 
road  here  sixty  feet  \\ide,  which  will  allow  for  the  banks  when  the  whole  shall  be  finished ; 
make  a  drain  at  each  side  six  feet  wide,  and  at  a  distance  of  fifteen  or  twenty  feet  more, 
parallel  drains  of  the  same  %vidth.  If  the  interval  between  the  parallel  drains  be  after- 
wards cut  away  regularly  for  fuel,  it  will  tend  still  to  the  condensation  of  the  moss. 

3616.  Open  drains,  in  the  case  of  groujid  liable  to  sink  or  to  motilder  down  by  frost,  ought 
to  be  made  very  much  sloped  on  the  sides,  especially  the  side  next  the  road,  otherwise, 
after  repeated  scouring  out,  the  road  will  be  found  to  have  sunk  at  the  sides ;  —  a  very 
common  case,  and  highly  injurious  in  the  case  of  narrow  roads.  Whenever  this  tendency 
to  sink  is  observed,  it  should  be  made  up  by  the  scrapings  of  the  road,  or  by  other  mate- 
rials. Roads  made  over  bogs  and  artificial  mounds  are  particularly  liable  to  sink  at  the 
sides,  which  should  be  immediately  counteracted  to  prevent  the  bad  consequences. 

3617.  Fences  along  the  sides  of  roads  are  essential  in  all  enclosed  countries;  and  all 
engineers  and  road-makers  agree  that  they  should  never  be  allowed  to  rise  of  a  greater 
height  than  what  is  necessary  for  a  fence.  To  give  free  admission  to  the  sun  and  air  by 
keeping  the  fences  low,  IMarshal  considers  as  providing  an  unexpensiye,  yet  most  accurate, 
method  of  cleaning  roads. —  incomparably  more  so  than  washing  or  scraping.  The  legis- 
lature, Edgeworth  observes,  has  limited,  in  several  instances,  the  height  of  hedges  to  five 
feet ;  but  this  limitation  is  neglected  or  evaded.  Even  were  it  strictly  adhered  to,  it 
would  not  be  sufficient  for  narrow  roads :  the  hedges  would  be  still  too  high  ;  for  it  is 
the  sweeping  power  of  the  wind  which  carries  off  dust  in  dry  weather,  and  which  takes 
up  moisture  in  wet.  In  fact,  roads  become  dry  by  evaporation  ;  and  when  they  are  ex- 
posed to  the  sun  and  wind,  the  efiect  of  heat  and  ventilation  is  more  powerful  than  any 
surface  drainage  that  could  be  accomplished. 

3618.  JFalAer  observes,  that  the  advantage  of  having  the  hedge  next  the  road  consists  in  its 
greater  safety  to  the  traveller,  particularly  if  a  ditch  of  any  considerable  depth  is  necessary, 
and  in  the  hedge  being  supported  in  its  growth  from  the  ground  under  the  road,  without 
drawing  upon  the  farmer's  side  of  the  ditch. 

3619.  The  fences,  Telford  observes,  form  a  very  material  and  important  subject,  with 
regard  to  the  perfection  of  roads ;  they  should  in  no  instance  be  more  than  five  feet  in 
height  above  the  centre  of  the  road,  and  all  trees  which  stand  witliin  twenty  yards  from 
the  centre  of  it  ought  to  be  removed.  I  am  sure  that  twenty  per  cent,  of  the  expense  of 
improving  and  repairing  roads  is  incurred  by  the  improper  state  of  the  fences  and  trees 
along  the  sides  of  it,  on  the  sunny  side  more  particularly  :  this  must  be  evident  to  any 
person  who  will  notice  the  state  of  a  road  which  is  much  shaded  by  high  fences  and  trees, 
compared  to  the  other  parts  of  tiie  road  whicli  are  exposed  to  the  sun  and  air.  My 
observations  with  regard  to  fences  and  trees  apply  when  the  road  is  on  the  same  level  as 
the  adjacent  fields:  but  in  many  cases,  on  the  most  frequented  roads  of  England,  more 
stuff  has  been  removed  from  time  to  time  than  was  put  on  ;  the  surface  of  the  road  is 
consequently  sunk  into  a  trough  or  channel  from  three  to  six  feet  below  the  surface  of 
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the  fields  on  each  side :  here  all  attempts  at  drainage,  or  even  common  repairs,  seem 
to  be  quite  out  of  the  question,  and  by  much  the  most  judicious  and  economical  mode 
will  be  to  remove  the  whole  road  into  tlie  field  wliich  is  on  the  sunny  side  of  it. 
{Exam,  before  the  Hovse  of  Commons,  S[c.) 

3620.  In  the  junction  of  roads,  whether  of  a  by-road  with  a  principal  road,  or  of  two 
by  or  principal  roads,  their  respective  levels  ought,  if  possible,  to  be  the  same,  and  the 
materials  ought  to  be  rather  broader  than  usual  at  the  point  of  turning.  In  like  manner 
the  communication  of  fields  by  gates  ought  to  be  carefully  managed,  so  as  not  to  injure 
the  public  road,  the  footpath,  the  water-table,  or  the  inner  drain.  All  gates  should  open 
inwards  to  the  fields,  and  not  to  the  road. 

3621.  That  plantations  of  trees  should  not  be  made  close  to  roads,  all  are  agreed.  What 
the  distance  ought  to  be  must  depend  on  the  elevation  of  the  country,  the  soil  and  sub- 
soil, the  breadth  of  the  road,  its  direction,  whether  the  plantation  is  to  be  made  on  the 
north  or  south  side  of  the  road,  its  thickness,  kind  of  tree,  &c.  An  elevated  situation  is 
always  more  exposed  to  the  wind  than  a  level  or  hollow  ;  and  a  dry  soil  and  subsoil  will 
always,  other  circumstances  being  the  same,  have  a  favourable  effect  on  the  roads  which 
pass  over  them.  A  broad  road,  and  a  road  winding  in  its  direction,  have  chances  of  the 
direct  influence  of  the  sun  and  wind,  according  to  the  width  of  the  former  and  obliquity 
of  the  latter ;  a  road  running  north  and  south,  though  planted  closely  on  both  sides,  wU 
enjoy  the  sun  during  a  part  of  every  day  in  the  year ;  one  running  east  and  west,  planted 
on  the  south  side  with  trees  forty  feet  high,  will  enjoy  no  sun  but  through  the  interstices  of 
the  branches  during  the  three  winter  months.  Supposing  the  average  height  of  the  sun 
from  ten  to  two  o'clock  during  these  three  months  to  be  20  degrees,  then  a  tree  forty 
feet  high  will  throw  a  shadow  every  day  during  that  period,  upwards  of  1 00  feet  long, 
which  may  show  that  no  plantation  should  be  made  nearer  the  south  sides  of  roads  than 
80  or  100  feet.  On  the  north-east  and  north-west  sides,  they  may  be  nearer,  accord- 
ino-  to  the  elevation  and  natural  tendency  to  dryness  of  the  site,  and  also  taking  into 
consideration  whether  the  trees  are  evergreens,  and  with  or  without  underwood.  The 
least  injurious  trees  are  single  rows  trained  to  high  stems,  properly  pruned  in,  or 
foreshortened. 

3622.  The  preparation  of  the  base  of  a  road,  for  tlae  reception  of  the  metals  or  hard 
materials,  is  a  matter  of  primary  importance.  Marshal,  Edgeworth,  and  some  other 
writers,  with  almost  all  practical  men,  seem  to  have  entertained  much  less  enlightened 
notions  on  this  subject  than  M'Adam. 

3623.  MarshaVs  preparation  consists  in  striking  off  the  protuberances,  and  filling  up 
the  hollow  parts  ;  the  footpath  and  the  higher  side  of  the  soft  road  being  raised  with  the 
earth  which  is  required  to  be  taken  off  the  bed  of  the  hard  road,  whose  base  or  founda- 
tion ought  to  be  formed  with  peculiar  care.  Every  part  is  required  to  be  firm  and  sound, 
dry  earth,  or  hard  materials,  being  rammed  into  every  hollow  and  yielding  part.  In  a 
dry  situation,  as  across  a  gravelly  or  stony  height,  little  more,  he  says,  is  required,  than 
to  remove  the  surface  mould,  and  lay  bare  the  rock  or  bed  of  gravel  beneath  it ;  and 
then  to  give  the  indurate  base  a  round  or  a  shelving  form,  as  the  lying  of  the  ground 
may  require.  In  this  way,  a  travelable  road  may  be  made,  and  kept  up,  at  one  tenth  of 
the  expense  incurred  by  the  ordinary  practice  in  this  case ;  which  is  to  gather  up  the 
surface-soil  into  a  ridge,  and,  on  this  soft  spongy  bed,  to  lay,  coat  after  coat,  some  hard 
materials,  fetched  perhaps  from  a  distance. 

3624.  A  soft  bed  is  now  found  by  far  the  best;  and  M'Adam  has  proved,  in  the  case  of 
part  of  the  road  between  Bridgewater  and  Cross,  that  a  stratum  of  hard  materials  covering 
a  morass  will  last  longer  than  a  similar  stratum  laid  on  rock  :  indeed,  it  may  be  questioned 
whether  a  properly  made  road  on  a  bog,  which  yields  by  its  elasticity,  will  not  last  longer 
than  one  on  a  firm  surface.  We  have  been  told  by  a  gentleman  of  some  experience  in 
road-making,  that  in  Ireland  this  is  actually  found  to  be  the  case.  "  Precisely,"  as  Fry 
observes,  "  for  the  same  cause  that  a  stone  placed  upon  a  woolpack  would  bear  a  greater 
pressure  before  it  would  be  broken,  than  it  would  if  placed  on  an  anvil."  {Essay  on  Wheel 
Carriages,  ^c.  App.  129.) 

3625.  Covering  the  base  of  an  nnsound  road  with  faggots,  branches,  furze,  or  heath,  is 
recommended  by  Edgeworth.  Flat  stones,  he  adds,  if  they  can  be  had,  should  then  be 
laid  over  the  faggots,  and  upon  them  stones  of  six  or  seven  pounds'  weight,  and,  lastly,  a 
coat  of  eight  or  ten  inches  of  pounded  stone.  If  the  practicability  of  consolidating  a  mass 
of  stones  each  of  six  or  eight  ounces'  weight  and  under,  so  as  to  act  as  one  plate  or  floor- 
ing, be  admitted,  then  the  faggots  and  flat  stones  must  at  least  be  useless,  and  the  stones 
of  six  or  seven  pounds'  weight  injurious  ;  because,  whenever  the  upper  stratum  had  worn 
down  a  few  inches,  some  of  these  stones,  and  eventually  the  greater  number,  would  be 
worked  up  to  the  surface,  and  the  road  destroyed,  or  put  in  a  state  to  require  lifting, 
breaking,  and  relaying. 

3626.  A  basement  of  trees,  bavins,  or  bnshes,  is  made  use  of  by  Walker  when  the  ground 
is  very  soft.      They  carry  off  the  water  previously  to  the  materials  of  the  road  being  so 
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should  not  be  used,  unless  they  are  so  low  as  always  to  be  completely  moist.  When 
they  are  dry  and  excluded  from  the  air  they  decay  in  a  very  few  years,  and  produce  a 
sinking  in  place  of  preserving  the  road  :  a  thickness  of  hard  chalk  has  been  recommended 
for  the  same  purpose ;  the  chalk,  mixing  with  the  gravel  or  stones,  becomes  concreted, 
and  presents  a  larger  surface  to  the  pressure.  It  is  alleged  on  the  other  hand,  that 
chalk  is  one  of  the  worst  materials  for  roads,  as  it  absorbs  water,  which,  when  frozen, 
never  fails  to  break  up  the  road. 

3627.  The  base  of  the  road  is  constructed  by  Telford  and  Stevenson  of  an  elliptical  form  ; 
if  it  is  upon  clay  or  other  elastic  substance  which  would  retain  water,  Telford  would 
recommend  to  cover  the  whole  bottom  of  the  road  with  surface  soil ;  in  cases  where 
the  natural  shape  of  the  ground  admits,  he  would  not  remove  the  original  surface ; 
and,  where  there  are  inequalities,  he  would  fill  them  up  with  surface  soil,  so  as  to  cut  oft' 
all  connection  with  clay. 

3628.  Informing  the  basis  of  a  road  on  a  fow-bog,  Clarke  directs  to  strip  the  heathy 
sods  (tussocks)  off  the  whole  surface  of  the  side-drains,  and  place  them  with  the  heath 
uppermost  on  the  space  intended  for  the  road ;  or  if  a  sufficiency  of  brushwood  or  furze 
can  be  procured,  it  will  answer  still  better.  Proceed  to  let  off  the  water  at  the  lowest  ends 
of  the  drains,  leaving  an  open  channel  in  the  middle  of  each.  After  the  water  has  run  off 
for  some  time,  throw  off  another  spit ;  and  repeat  this  operation  month  after  month,  till 
the  space  for  the  road  becomes  compact  and  dry ;  and  be  sure  to  keep  it  in  that  state  by 
cleaning  the  drains  frequently.  There  should  be  eight  or  ten  inches  of  tough  clay  laid 
over  the  tussocks  or  brushwood,  wliich  will  be  greatly  the  better  of  being  consolidated  by 
rollers.  This  part  of  the  road  may  be  left  rather  higher  in  the  centre  than  the  other 
parts,  to  allow  for  settling.  There  is  no  situation  where  it  is  more  difficult  to  make  a 
good  road  than  through  a  flow-bog ;  but,  if  once  made  well,  it  is  the  most  permanent  of 
all  roads,  and,  from  its  elasticity,  the  most  easy  to  horses. 

3629.  In  fir/ning  the  basis  of  a  road  on  thin  moor,  the  whole  of  the  peat  should  be 
removed  from  the  space  on  which  the  road  is  to  be  made ;  for,  if  allowed  to  remain 
between  the  hard  subsoil  and  the  small  stones,  the  weight  of  carriages  would  press  down 
the  latter,  force  up  the  black  peat  through  them,  and  totally  spoil  the  road :  this  happens 
only  where  there  is  a  thin,  soft,  peaty  stratum  between  two  hard  bodies  ;  for  in  deep  bog, 
the  elasticity  of  the  foundation  yields  to  the  superficial  pressure,  and  contributes  to  the 
durability  of  the  materials  :  after  this  has  been  so  removed,  the  surface,  when  formed 
and  drained,  will  be  ready  for  tlie  road  materials. 

3630.  In  forming  the  base  or  metal-bed,  Patcrson  observes,  "  it  is  common  to  cut  it  to 
the  exact  breadth  and  depth  of  the  metals,  and  to  make  it  quite  flat  in  the  bottom,  or  level 
from  the  one  side  of  the  metals  to  the  other.  Supposing  this  metal-bed  to  be  formed 
fourteen  feet  broad,  and  nine  inches  deep,  on  a  breadth  of  fourteen  feet,  the  metals 
would  require  to  be  about  three  inclics  higher  in  the  middle  than  on  the  sides.  In  this 
case,  then,  they  would  be  nine  inches  deep  on  the  sides,  and  twelve  on  the  middle  ;  and 
as  it  is  evident  that  the  middle  of  the  road,  where  the  metals  are  deepest,  is  not  sub- 
jected to  so  much  waste  from  the  tread  of  the  horses'  feet,  as  that  nearer  the  sides  is 
from  the  grinding  of  the  wheels,  this  is,  tlierefore,  a  waste  of  metals  on  the  middle  of  the 
road.  But  this  is  not  the  greatest  evil  of  which  I  complain  :  the  metal-bed  being  cut 
into  the  solid  ground,  and  flat  in  the  middle,  and  haviijg  the  earth  on  each  side  about 
nine  inches  higher  than  it,  —  this,  upon  any  other  ground  than  that  of  dry  sand  or  gravel, 
forms  a  bed  for  retaining  the  water,  as  well  as  for  holding  the  metals,  which  often  deluges 
the  middle  of  the  road  with  mud  or  gutters,  when  it  might  be  prevented.  I  would 
therefore  propose,  that  a  metal-bed  of  fourteen  feet  broad  should,  instead  of  being  level, 
have  a  rise  in  the  middle  of  at  least  four  inches,  which  will  make  a  declivity  from  the  middle 
to  each  side  of  nearly  two  inches  in  the  yard.  Then,  supposing  the  surface  of  the  metals 
to  have  the  same  shape  as  mentioned  above,  viz.  three  inches  higher  on  the  middle  than 
on  the  edges,  the  metals  on  the  sides  will  be  the  same  depth  as  fonnerly  mentioned, 
namely,  nine  inches  ;  but  instead  of  twelve  inches  on  the  middle,  they  will  then  only  be 
seven  inches  deep,  which  makes  a  saving  of  five  inches.  This  saving  of  five  inches  on  the 
middle,  or  two  inches  and  a  half  on  the  whole  breadth  of  the  metals,  is  very  considerable  ; 
but  this  is  not  the  only  benefit  arising  from  this  mode  of  procedure.  The  metal-bed,  having 
a  slope  from  the  middle  to  each  side  of  the  road,  so  far  from  retaining  the  water,  runs  it 
off  from  the  middle  ;  and  this  will  be  of  more  service  in  keeping  the  road  in  good  order 
ever  afterwards,  than  if  you  were  to  put  three  or  four  inches  more  of  additional  depth  to 
the  metals  on  tlie  common  plan.  This  appears  to  me  to  carry  so  much  of  common  sense 
on  the  face  of  it,  that  I  am  surprised  it  has  not  long  ere  this  time  been  generally  adopted." 
Here  Paterson  seems  to  infer  that  water  may,  or  rather  docs,  penetrate  the  stratum  of 
metal  to  the  base,  which,  in  properly  made  roads,  will  at  least  not  often  be  the  case. 
The  argument  of  a  saving  in  materials  is  quite  sufficient  to  justify  him  and  Telford  in 
adopting  the  elliptical  form  for  a  basis. 

3631.  j1  soft  base  is  always  preferred  by  INI' Adam,  who  drains  effectually,  and  puts  no 


586  PRACTICE  OF  AGRICULTURE.  Part  III. 

intervening  material  between  the  metals  and  the  earth,  even  if  it  were  a  bog,  "  provided 
it  admitted  a  man  to  walk  over  it."  (^Examination,  c|-c.  1819.)  The  Somersetshire 
morass  is  so  extremely  soft,  he  says,  "  that  when  you  ride  in  a  carriage  along  the  road, 
you  see  the  water  tremble  in  the  ditches  on  each  side  ;  and  after  there  has  been  a  slight 
frost,  the  vibration  of  the  water  from  the  carriage  on  the  road  will  be  so  great  as  to  break 
the  young  ice.  I  never  use  large  stones  on  the  bottom  of  a  road ;  I  would  not  put  a 
large  stone  in  any  part  of  it,  nor  faggots,  nor  any  material  larger  than  will  weigh  six 
ounces.  If  a  road  be  made  smooth  and  solid,  it  will  be  one  mass,  and  the  effect  of  the 
substratum,  whether  clay  or  sand,  can  never  be  felt  in  effect  by  carriages  going  over  the 
road  ;  because  a  road  well  made  unites  itself  in  a  body  like  a  piece  of  timber  or  a  board." 

3632.  An  instructive  proof  of  the  preference  giveyi  by  M'Adam  to  a  soft  base  is  derived 
from  a  case  which  occurred  near  INIontrose.  This  case  was  sent  to  him  by  Paterson  in 
the  following  report : — "  This  road,"  says  the  reporter,  "  for  about  a  mile,  goes  over  a  bank 
of  sea-l)each,  many  feet  in  depth,  and  all  round  stones  from  two  to  five  or  six  inches  in 
diameter.  Always  as  the  stones  above  three  inches  work  up,  and  make  their  appearance 
on  the  surface,  they  are  taken  off  to  the  side  of  the  road,  and  broken  to  the  ordinary  size. 
This  has  been  done  several  times  every  year  for  many  years  back,  but  the  road  always 
continues  loose  and  open  as  ever."  The  answer  of  M'Adam  was,  —  "  The  road  you  have 
sent  me  a  report  of  is  novel  in  its  situation,  but  very  far  from  hopeless.  The  sea-beach, 
of  which  it  is  wholly  composed,  should  be  picked  ;  that  is  to  say,  the  large-sized  pebbles 
sliould  be  carefully  removed  from  the  surface,  and  carried  to  the  side  of  the  road,  and 
there  broken,  not  to  what  your  surveyor  calls  my  size,  which  is  six  ounces,  but  smaller, 
say  to  three  or  four  ounces.  And  I  must  also  warn  i/on,  that  any  round  stone,  when 
broken  in  half  so  as  to  form  a  hemisphere,  is  nearly  as  unmanageable,  and  as  little  likely 
to  consolidate  in  a  road,  as  one  left  quite  round  ;  therefore,  with  regard  to  weight,  your 
stones  must  be  taken  so  as  to  form  as  many  angles  as  possible.  No  large  pebble  must 
be  left  in  sight  upon  the  bottom  of  the  road,  otherwise  they  will  work  up  through  the 
broken  stones  of  which  your  road  will  be  composed  ;  but  having  prepared  a  surface  upon 
which  to  place  your  road,  by  removing  the  large-sized  pebl)les  (I  mean  all  above  six 
ounces\  and  evenly  covering  the  surface  with  sand  soil  or  other  soft  matter,  lay  on  your 
properly  broken  stones."  Paterson  entirely  concurs  with  M'Adam  in  regard  to  the  ad- 
vantage of  a  soft  base,  adding,  in  his  last  publication  (Letters,  ^x.  1822.),  "  although  the 
ground  under  the  materials  can  never  be  too  diy,  the  materials  never  unite  so  firmly  when 
placed  upon  a  hard  rock  or  upon  gravel,  as  they  do  upon  earth,  moss,  or  sand.  There 
should  always,  therefore,  be  a  few  inches  of  the  one  or  the  other  of  these  put  under  the 
road,  as  a  bed  for  the  materials,  where  it  is  on  a  rocky  or  gravelly  bottom." 

3633.  When  the  basis  consists  partly  of  firm,  and  partly  of  loose,  materials,  or  moved 
earth,  some  nicety  is  required  to  detennine  the  allowance  for  the  sinking  of  the  latter  ;  and, 
indeed,  roads,  under  such  circumstances,  cannot  often  be  finished  out  of  hand.  Some 
judicious  directions  on  this  subject  are  given  by  Paterson.  "  When  a  road,"  he  observes, 
"  is  formed  along  the  side  of  a  hill  or  sloping  bank,  the  earth  that  is  produced  from  the 
side-cutting  makes  up  a  part  of  the  breadth  of  the  road  ;  so  tliat  the  road  is  formed,  partly 
on  the  solid  ground,  and  partly  on  the  embankment.  All  new-made-up  earths  or  em- 
bankments subside  a  little,  v.'hatever  be  the  nature  or  quality  of  the  stuff  of  which  they 
are  composed  :  for  which  reason,  that  part  of  tlie  breadth  of  the  road,  that  is  formed  upon 
the  embankment,  should  be  raised  a  little  higher  than  the  solid  ground.  No  precise  rule 
can  be  given  to  ascertain  exactly  how  much  the  different  kinds  of  earths,  claj's,  gravel, 
&c.  will  subside ;  but  the  following  has  been  found  so  near  to  the  truth,  in  most  cases, 
that  it  may  with  safety  be  admitted  as  a  general  rule.  At  all  places  where  there  are  em- 
bankments, whether  over  hollow  ground,  or  along  the  side  of  a  sloping  bank,  for  every 
foot  that  these  embankments  or  mounds  are  raised  in  heiglit,  one  inch  may  be  allowed  for 
subsiding.  So  that  if  an  embankment,  or  the  outer  edge  of  a  road  formed  from  the  side- 
cutting,  requires,  for  instance,  six  feet  deep  of  forced  earth  to  bring  it  to  the  level  required, 
in  that  case  it  should  be  made  six  inches  higher ;  namely,  six  feet  six  inches  upon  the 
newly  made  up  ground ;  and  it  will  be  found,  in  general,  to  be  about  six  months,  from 
the  time  that  the  embankment  has  been  made,  until  it  has  become  properly  consolidated." 

3634.  Where  the  bottom  is  naturally  ivet  and  spongy,  Stevenson  observes,  it  is  well  to 
ram  it  with  chips  of  stone,  or  wilh  rubbish  somewhat  freed  from  earthy  particles.  It  is 
extremely  desirable,  in  every  situation,  that  the  road-metal  should  be  broken  to  a  uniform 
size,  so  as  to  form  a  compact  body  throughout.  But,  as  the  preparation  of  the  small 
metal  suitable  for  the  surface  of  a  road  is  expensive,  it  will,  in  many  situations,  be  found 
advisable  to  lay  a  stratum  or  course  of  hand-laid  stones,  of  from  five  to  seven  inches 
in  depth,  with  their  broadest  ends  placed  downwards,  and  the  whole  built  compactly 
together,  upon  the  prepared  bed  or  soil. 

3635.  The  materials  of  the  road  may  be  considered  in  regard  to  their  nature  or  kind, 
the  proper  size  and  weight,  the  outline  of  their  upper  surface,  and  the  mode  of  laying 
them  on  and  consolidating  them. 
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3636.  Stone  is  universally  allowed  to  be  the  best  kind  of  material  for  roads  ;  and  granite, 
trap,  or  flint,  the  best  species  of  stone  ;  next  in  order  are  some  sorts  of  limestone,  and  hard 
sandstone.  Soft  claystone  is  the  worst.  Limestone  is  the  principal  material  in  Wiltshire, 
Somersetshire,  Gloucestershire,  and  Ireland ;  granite  and  trap  in  the  north  of  England 
and  Scotland  ;  slatestone  in  North  Wales  ;  sandstone  pebbles  in  Shropshire  and  Stafford- 
shire ;  flint  in  Essex,  Sussex,  and  part  of  Kent ;  and  gravel  in  Middlesex  and  Surrey. 
"  The  stones  used  for  the  metals  of  any  road,"  Paterson  observes,  "  should  always  be 
the  hardest  and  most  durable  that  the  place  or  neighbourhood  can  afford.  But  this  dura- 
bility will  be  found  in  a  great  measure  to  depend  on  the  dryness  of  the  road.  Freestone, 
of  a  moderate  hardness,  such  as  mineralogists  would  term  No.  6.,  'that  would  with 
difficulty  yield  to  the  knife,'  will  inake  a  very  good  road  on  a  dry  sloping  bank,  exposed 
to  the  sun  and  air,  or  even  on  a  level  surface  that  has  a  dry  gravelly  bottom.  Nay,  even 
seven  or  eiglit  inches  deep  of  such  metals,  on  such  situations,  will  make  a  better  road 
than  twelve  inches  of  the  best  metals  where  the  bottom  is  constantly  damp,  and  will 
actually  surpass  them  in  point  of  durability.  This,  however,  is  not  meant  to  give  a  pre- 
ference to  those  metals,  but  merely  to  show  the  great  difference  there  is  betwixt  a  wet 
and  a  dry  bottom  ;  and  that  such  metals  will  answer  very  well  in  the  situations  above 
described.  Still  it  must  be  held  as  a  general  rule,  to  take  the  best  and  hardest  metals  the 
neighbourhood  can  afford,  as  formerly  mentioned." 

3637.  But  the  hardest  metals  will  not  abi'ajs  be  found  the  most  durable  ;  and  here  it  may 
be  remarked,  as  another  general  rule,  \\\t\\  some  exceptions,  that  the  harder  they  are  to 
break,  the  greater  their  durability.  Some  stones,  for  instance,  as  hard  as  No.  9.  of  mine- 
ralogists, "  such  as  would  give  a  few  feeble  sparks  with  steel,"  are  so  free  that  they  will 
Ay  under  the  stroke  of  a  hammer  like  so  many  jiieces  of  glass.  These,  although  very  hard, 
being  of  a  quality  so  free  and  brittle,  will  grind  down  by  the  wheels  rather  easijy,  and  in 
time  of  rains  will  be  formed  into  mud ;  while,  on  the  other  hand,  there  are  stones  not 
harder  than  No.  7.  that  are  so  tough,  that  there  is  great  diflHculty  in  breaking  them. 
Yet  these  latter,  although  two  degrees  softer,  will  absolutely  last  longer  than  the  former, 
on  any  road  whatever. 

3638.  Flints  reduced  to  a  small  size,  and  mixed  with  chalk,  make  an  excellent  road 
in  dry  weather  ;  but  chalk  being  very  absorbent  of  water,  they  become  slippery  and  soft 
in  moist  weather,  and  are  much  affected  by  frost. 

3639.  Whinstone,  M'Adam  and  all  road  engineers  agree  in  considering  the  most 
durable  of  all  materials ;  and,  wherever  it  is  well  and  judiciously  applied,  the  roads  are 
comparatively  good  and  cheap.  Fry,  however,  has  uniformly  observed,  in  various  parts 
of  England,  that  where  limestone  is  used,  the  roads  are  the  best ;  and  this  superiority  is 
not  in  his  opinion  owing  merely  to  the  hardness  of  this  substance,  but  also  to  its  adhesive 
or  cementing  property  :  how  otherwise,  he  says,  are  we  to  account  for  the  firmness  and 
solidity  of  the  roads  around  Bristol,  that  are  made  of  white  limestone.  Fall  mentions 
dewstone,  which  abounds  in  Nottinghamshire  and  other  counties  of  the  North,  as  equally 
durable  with  whinstone.      {Every  Man  his  own  Road-malcer,  p.  8.) 

3640.  Gravel  is  of  two  kinds  ;  that  obtained  from  pits,  and  that  from  the  beds  of  rivers. 
Gravel  is  generally  silicious  and  hard ;  otherwise,  indeed,  it  would  have  been  worn  down 
to  sand,  in  undergoing  the  operation  with  has  rendered  it  gravel.  This  material  is  chiefly 
used  on  the  roads  round  London  :  it  is  often  found,  Paterson  observes,  "  to  answer 
very  well  in  point  of  durability.  But  such  kind  of  gravel,  being  composed  chiefly  of 
hard  sand,  and  smooth,  little,  round  stones,  does  not  so  easily  bind  together,  and  seldom 
makes  a  very  firm  road.  On  the  other  hand,  stones  that  are  broken  have  so  many  sides 
that  they  readily  lock  into  one  another  ;  whereas  the  small  round  gravel  keeps  rolling  and 
shifting  about  by  every  motion  of  the  wheels.  All  road  metals,  therefore,  should  be 
of  stones  as  large  as  to  require  breaking  before  they  are  used.  The  roads  on  which 
gravel  will  be  found  to  answer  best,  are  those  wljich  are  neither  too  wet  nor  too  dry.  I 
have  seen  a  road  made  with  such  materials,  not  only  easily  ruttsjd  in  time  of  the  winter 
rains,  but  the  same  road,  in  the  drought  of  summer,  became  as  loose  as  ashes,  and  was 
then,  also,  very  easily  rutted  ;  while  betwixt  these  extremes  it  answered  exceedingly  well. 
Upon  the  whole,  it  would  be  improper  to  use  gravel  for  any  turnpike  or  public  road,  where 
stones  can  be  got  that  require  to  come  imder  the  hammer."  (Treatise,  Si;c.  p.  31.) 

364 1 .  The  gravel  of  which  roads  are  nsualli/fc  rmed  is  mixed  with  a  large  portion  of  clay  ; 
and  the  component  parts  of  gravel  are  round,  and  want  the  angular  points  of  contact  by 
which  broken  stone  unites  and  forms  a  solid  body  :  the  loose  state  of  the  roads  near 
London  is  a  consequence  of  tliis  quality  in  the  material,  and  of  the  entire  neglect  or 
ignorance  of  the  method  of  amending  it. 

3642.  Gravel  is  the  worst  vtaterial  for  mcling  roads  sidijecl  to  great  traffic.  Telford, 
on  being  asked  his  opinion  of  it  by  the  road  committee,  replied,  "  I  am  of  opinion  that 
the  materials  in  the  whole  valley  or  plain  round  London  being  entirely  silicious,  or  flints, 
and  easily  ground  to  dust,  are  very  improper.  Tliis  must  be  evident  to  every  person  who 
travels  near  London  in  any  direction."     In  this  opinion  M'Adam  concurs. 
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S643.  Artificial  materials  for  roads  are  sometimes  had  recourse  to,  when  stone  or 
gravel  is  not  to  be  procured,  and  sometimes  used  because  unfit  for  any  thing  else. 
They  are  chiefly  the  scoria  of  founderies,  dross,  cinders,  &c.,  to  which  may  be  added 
burnt  clay  ;  the  last  a  very  perishable  material.  It  is  burned  in  clamps  like  bricks, 
and  differs  from  them  in  being  in  irregular  masses,  and  in  not  having  been  previously 
worked. 

3644.  Cha7nbers's  substitute  for  road  metals,  or  for  gravel  in  gardening,  is  nothing  more  than  vitrified 
clay,  loam,  marl,  or  any  other  earth  that  will  not  fall  to  powder  or  burn  to  lime.  The  material  is  intended 
to  be  burnt  in  a  temporary  kiln,  to  be  erected  by  the  side  of  the  road  about  to  be  made  or  repaired ;  the 
earth  may  be  taken  from  the  side  drains.  The  kilns  are  to  be  of  about  six  yards  in  width,  and  of  any 
length :  a  stratum  of  dried  earth  is  to  be  laid  about  two  feet  in  thickness,  between  two  layers  of  com- 
bustibles, so  as  to  turn  to  a  vitrified  state  the  greater  portion  of  the  earth  so  enclosed.  The  principal  part 
of  the  contents  of  the  kiln  will  then  be  in  lumps,  which  are  to  be  separated  from  the  dust  or  powder  ;  and 
such  vegetable  matter  as  produces  alkali  may  be  burnt  with  the  other  materials,  to  assist  the  vitrification  : 
salt,  barilla,  potash,  or  soap-ashes  also,  if  they  can  be  procured  at  a  small  ex))ense,  may  be  employed  for  the 
same  purpose.  The  dust  unavoidably  produced,  or  remaining  from  the  above  described  burning  of  clay, 
&c  having  been  separated  from  the  vitrified  matter,  is  first  employed  to  damp  or  extinguish  the  fire,  and 
afterwards,  though  not  applicable  to  road.making,  becomes  a  valuable  material,  and  may  be  appropriated 
for  dressing  land.     {Newt07i's  Journal,  vol  i.  p.  3J4.) 

3645.  The  preparation  of  materials  relates  chiefly  to  their  proper  size  or  weight,  and 
cleaning  from  earthy  matters. 

3646.  Breaking  the  materials  evenly  is  a  point.  Marshal  observes,  on  which  very  much 
depends  ;  for  by  doing  this,  the  wear  of  the  road  becomes  regular.  Where  the  heads 
of  large  stones  rise  above  the  general  surface,  they  become  o!)stacles  to  carriages,  and 
stumbling-blocks  to  horses :  beside  their  tending,  by  the  jolting  motion  which  they  give 
to  carriages,  to  indent  the  surface  on  either  side  of  them  ;  and  tlius  to  increase  the  rough- 
ness, and  hasten  the  decay  of  the  road. 

3647.  The  proper  size  of  road  stones  requires  much  latitude.  Not  only  the  intended 
use  of  the  road,  but  the  nature  of  the  material,  is  to  be  considered.  A  road  for  broad- 
wheeled  carriages  of  burthen  oidy,  may  be  made  of  larger  stones  than  one  for  narrow 
wheels  ;  and  hard  stones  require  to  be  broken  smaller  than  those  which  more  readily 
wear  down  and  form  a  travelable  surface.  For  when  once  the  surface  of  the  materials 
becomes  united  and  cemented  together,  and  its  rock-like  texture  established,  tlie  stones 
that  are  crushed,  and  the  smaller  fragments  wliich  are  splintered  oft",  in  wear,  serve  to 
encrust  and  bind  togetlier  the  stratum  of  stones  which  lie  next  in  succession  beneath  : 
especially  if  proper  attention  be  paid  to  the  irregularities  of  wear,  and  to  bring  back  the 
surface,  wherever  it  is  requisite,  to  its  original  evenness  of  convexity  ;  so  that  it  may,  in 
every  part,  act  as  an  arch,  and  may  be  able  to  resist,  with  the  greatest  firmness,  the 
weiglit  witli  which  it  may  be  impressed. 

3648.  In  forming  and  repairing  roads  with  stoties  of  large  size,  a  considerable  share  of 
the  expense  arises  from  the  labour  of  reducing  the  materials  ;  and,  in  consequence,  the 
smaller  tliey  are  broken,  the  greater  becomes  the  expense.  This,  on  ordinary  occasions, 
is  a  serious  consideration.  Hente,  in  constructing  and  repairing  common  roads,  it  is 
advisable,  —  instead  of  reducing  the  surface  stones  to  small  fragments,  with  the  hammer, 
at  a  great  cost,  —  to  cover  tliem  with  materials  that  are  already  reduced ;  as  the  rubbish 
of  stone  quarries,  soft  stones  or  gravel,  or  the  scrapings  of  the  road  to  be  repaired. 
Such  cementing  materials  being  washed  and  worked  down,  by  rains,  and  the  action  of 
carriages  and  the  feet  of  travelling  animals,  among  the  surface  stones,  assist  much  in 
binding  and  fixing  them  in  a  firm  crust,  and  in  making  the  I'oad  immediately  passable  by 
horses  and  light  carriages ;  most  particularly,  if  tlie  whole  be  compressed  and  united 
together,  by  a  heavy  roller  (suitable  to  tlie  purpose)  repeatedly  passed  over  the  surface. 
Such  is  Marshal's  opinion  ;  how  much  it  differs  from  M'Adam's  and  Paterson's  cannot 
but  be  remarked  by  the  reader. 

3649.  The  size  of  stones  preferred  by  Edgeworth  is  not  specifically  mentioned  ;  but  on 
bogs  he  would  lay  stones  of  six  or  seven  pounds'  weight :  he  elsewhere  observes  that  no 
stones  larger  than  an  inch  and  a  half  in  diameter  should  be  left  on  the  surface  of  the  road. 

3650.  The  size  ivhich  Walker  approves  of  he  has  not  given  in  very  definite  terms  ; 
and  his  observation  as  to  the  foundation  acting  by  an  arch  is,  in  our  opinion,  erroneous. 
lie  says,  •'  Where  whin  or  other  stone  is  to  be  used,  the  size  of  the  pieces  into  which 
it  is  broken  should  decrease  as  we  approach  the  surface  —  the  superficial  coating  not  ex- 
ceeding a  cube  from  one  inch  to  one  inch  and  a  half.  If  the  foundation  is  bad,  breaking 
the  bottom  stone  into  small  pieces  is  expensive  and  injurious,  upon  the  principle  I  have 
above  described,  and  also  for  the  same  reason  that  an  arch  formed  of  whole  bricks,  or  of 
deep  stones,  is  to  be  preferred  to  one  of  the  same  materials  broken  into  smaller  pieces ; 
for  in  some  counties  the  materials  will  admit  of  the  foundation  of  the  road  being  con- 
sidered as  of  the  nature  of  a  flat  arch,  as  well  as  of  being  supported  by  the  strata  directly 
under  it." 

3651.  The  size  of  metals,  according  to  Paterson,  should  be  different  for  the  upper  and 
under  surfaces  of  roads  ;  and  both  should  be  regulated  according  to  the  situation  of  the 
road,  and   the  nature  of  the  ground  over  vvhich  it  is  formed.     "  Such  small  broken 
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metals  as  are  most  proper  for  a  road  formed  on  a  sloping  bank,  or  on  a  very  dry  bottom, 
would  be  quite  improper  for  a  road  that  is  perfectly  level,  and  is  much  subjected  to 
dampness.  In  the  former  case,  even  six  or  eight  inches  deep  of  such  metals  will  make  a 
good  road ;  but  in  the  latter  case,  twelve  or  fourteen  inches  will  be  found  inadequate. 
In  the  former  case,  too,  the  metals  should  be  of  such  a  size  as  may  fill  and  pass  through 
a  ring  from  two  to  two  inches  and  a  half  in  diameter  ;  and  in  the  latter  case,  they  should 
not  be  under  three  inches ;  as  under  that  size  I  have  never  found  them  to  make  a  durable 
road  in  such  situations.  Every  road  that  has  more  than  eight  inches  deep  of  metals, 
should  have  the  half  of  these  in  the  bottom  broken  considerably  larger  than  those  on  the 
top.  If  the  road,  however,  has  a  dry  hard  bottom,  tlftre  is  not  so  much  need  for  this  ; 
but  if  the  bottom  is  soft  and  wet,  it  is  of  the  greatest  service  in  making  a  firm  road,  and 
preventing  the  metals  from  sinking  :  and  the  softer  the  bottom,  the  larger,  of  course, 
they  should  be. "  But  it  is  to  be  remarked,  that  the  same  author  in  his  Letters,  ^c. 
published  three  years  afterwaids,  says,  "  In  my  former  treatise  I  proposed,  where  the 
bottom  was  soft,  to  have  the  under  course  of  stones  a  little  larger  than  those  at  top. 
This  I  have  seen  of  service,  in  several  cases  :  but  my  mode  of  draining,  which  should 
never  be  neglected,  supersedes  this  entirely. 

3652.  The  criterion  of  size  adopted  by  WAdam  is  six  ounces,  or  under,  for  every  part 
of  the  stratum. 

3653.  The  size  approved  of  by  Clarke  is  not  defined,  but  it  should,  he  says,  be  small. 
"  The  common  practice  is  to  lay  a  stratum  of  stones  nearly  the  size  of  a  man's  head,  as  a 
foundation,  and  to  cover  them  with  two  or  three  inches  of  smaller  ones  ;  but,  from  ex- 
perience and  observation,  I  am  decidedly  of  opinion,  that  all  the  stones  should  be  small, 
and  as  nearly  as  possible  of  the  same  size  :  for,  though  a  road  made  as  above  described 
may  be  very  good  at  first,  the  wheels  of  carriages  will  grind  the  small  stones  to  powder, 
the  large  ones  will  then  rise  to  the  surface,  and  the  road  will  become  intolerably  rough, 
and  though  frequently  repaired  with  new  materials,  the  same  cause  will  produce  a  simi- 
lar effect ;  whereas,  if  all  the  stones  are  small,  and  nearly  of  the  same  size,  they  will 
soon  be  cemented  into  one  solid  mass,  and  will  be  worn  evenly  to  the  last,  so  that  no 
repairs  will  ever  be  necessary,  but  the  addition  of  a  few  broken  stones  occasionally." 
(Obs.  on  Rcmds,  \}.  11.) 

3654.  Infxitig  upon  the  size  of  the  top  metal,  Stevenson  observes,  "  the  more  hard  and 
tough  its  nature  is,  the  smaller  it  may  be  broken  ;  it  being  an  object  of  main  importance 
to  have  the  metal  '  well  assembled,'  as  the  road-makers  express  it,  or  broken  of  a  uni- 
form size.  In  almost  every  county  there  is  a  variation  in  the  quality  of  the  rock,  and 
also  in  the  size  to  M'hich  it  is  broken.  Roads  have  latterly  been  made  under  a  specifica- 
tion as  to  the  weight  of  the  pieces,  varying  from  six  to  eight  ounces.  Formerly  it  was 
not  uncommon  to  have  them  specified,  of  the  size  of  a  '  hen's  egg,'  or  even  of  a  '  man's 
fist.'  By  reference  to  weight,  the  road-maker's  operations  became  more  precise;  but 
regard  should  also  be  had  to  the  specific  gravity  of  the  materials,  which  differs  con- 
siderably. For  example,  granite  may  be  taken  at  twelve  cubic  feet  in  the  ton,  and  whin- 
stone  (the  greenstone,  basalt,  and  clinkstone  of  mineralogists)  is  often  met  with  of  similar 
weight.  Compact  limestone  and  Hint  are  about  fourteen,  and  quartzy  sandstone  about 
fifteen  feet  to  the  ton.  Perhaps  the  most  convenient  and  uniform  test  for  the  size  of 
road  metal  is  a  ring  measuring  two  inches  and  a  half  diameter  in  the  void.  When  the 
metal  is  thus  broken,  and  the  road  carefully  treated,  its  surface  soon  becomes  smooth 
and  compact,  witliout  requiring  the  addition  of  blinding,  or  filling  up  the  interstices 
with  gravel,  which,  if  used,  should  be  free  of  earthy  particles.  But  this  addition  is  hardly 
necessary,  where  there  is  much  traffic,  as  the  rough  and  angular  sides  of  the  metal  soon 
lock  into  each  other,  and  form  a  smooth  surface."      [Ed.  Encyc.  art.  Roads.) 

3655.  The  mode  of  preparing  gravel  is  nearly  the  same  by  all  the  best  road  engineers, 
who  agree  witli  Telford,  that  it  ought  to  be  ctunpletely  cleansed  of  every  particle  of  clay 
or  earthy  substance,  and  its  different  sizes  ought  to  be  selected  and  arranged  by  means 
of  riddling  or  washing.  In  the  use  of  the  ridder,  the  particles  of  earth  or  clay  adliere 
so  much  to  the  stones,  that  it  frequently  requires  to  be  exposed  to  the  sun,  air,  and  frost, 
for  several  months,  and  then  riddled  over  again.  In  this  gravel,  the  stones  are  of  dif- 
ferent sizes  and  different  shapes  ;  all  those  that  are  round  ought  to  be  broken  with  a  small 
hanmier.  Some  attempt  to  attain  the  same  end  sooner  by  washing  ;  but  this  is  both  a 
more  expensive  and  less  effectual  mode  than  tliat  of  taking  advantage  of  the  weather. 

3656.  The  mode  of  breaking  stones  recommended  by  Edgeworth,  is  by  persons  sifting, 
and  using  small  hammers.  A  hard  stone  should  be  used  as  an  anvil,  and  the  stone  to 
be  broken  may  be  advantageously  held  in  a  forked  stick.  Attempts  were  made  some 
years  ago  to  break  limestone  for  roads,  by  the  force  of  horses,  wind,  and  water.  Stampers, 
shod  with  iron,  and  raised  by  proper  mill-work,  were  employed  ;  they  were  let  fall  upon 
blocks  of  whinstone.  These  mills  were  found  profitable  for  breaking  limestone  to 
powder,  as  a  manure,  where  fuel  was  scarce,  but  they  crushed  the  stone  to  dust  rather 
than  to  fragments  j  if  lighter  stampers  were  employed,  they  frequently  failed  to  break 
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the  stone.  Feeding  the  mill  was  also  found  difficult  and  dangerous.  Tiiis  unsucccssfid 
attempt  should  not  discourage  mechanists  from  further  trials.  Stones  previously  broken 
to  the  size  of  five  or  six  inches,  might  be  thrown  upon  a  strong  circular  liorizonfal 
grating,  made  of  cast  iron.  The  stones  might  be  forced  downwards  through  this 
grating  by  an  iron  rammer  or  a  sledge ;  they  would  thus  be  broken  to  fragments  that 
could  not  exceed  a  certain  size,  and  that  would  not  be  reduced  to  powder. 

3657.  The  manner  of  breaking,  according  to  Telford,  is  of  great  importance.  More 
depends,  he  says,  on  the  weight,  shape,  and  manner  of  using  hammers,  than  any  one  can 
conceive  who  has  not  had  much  experience  in  road-making  ;  the  difference  in  managing 
this  operation  being  not  less  than  ten  per  cent.  ;  and  is,  besides,  of  equal  importance 
towards  the  perfection  of  the  road.  The  size  and  weight  of  the  hammer  he  would  ap- 
portion to  the  size  and  weight  of  the  stones  ;  and  the  stones  should  be  broken  upon  the 
heap,  not  on  the  ground.  It  must  be  evident  that  using  round  stones,  instead  of  broken 
ones,  will  be  the  means  of  deranging  the  position  of  those  near  them,  and  of  grinding 
them  to  pieces. 

S658.  According  to  M'Adam,  the  only  method  of  breaking  stones,  both  for  effect  and 
economy,  is  by  persons  sitting :   the  stones  are  to  be  placed  in  small  heaps  ;  and  women, 

boys,  or  old  men  past  hard  labour,  must 
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sit  down  with  small  hammers  and  break 
them,  so  as  none  shall  exceed  six  ounces 
in  weight. 

3659.  In  Nottinghamshire,  and  part 
of  Yorkshire,  a  very  convenient  portable 
machine  is  employed  for  the  breaking 
of  small  land  and  waterworn  stones. 
The  diameter  of  the  stones  to  be  broken 
according  to  the  mode  in  question 
should  not  exceed  five  or  six  inches  : 
they  are  placed  on  a  table  of  a  tri- 
angular shape  {fig.  541.),  boarded  on 
three  sides  like  a  dressing-table,  but 
open  at  the  narrow  end,  which  is  placed 
next  and  in  front  of  the  operator,  who 
sits  on  a  stool  \b)  or  stands  as  he  may 
choose,  and  has  a  block  between  him  and  the  point  of  the  table  (n),  the  top  of  which  is 
542  about  six  inches  lower  than  the  top  of  the  table.      By  means  of  an  iron  ring 

fixed  into  a  handle  of  wood  {fig.  542. ),  he  draws  from  the  table  as  many  of 
the  stones  as  the  ring  will  enclose  on  the  block,  and  then  breaks  them  while 
still  enclosed  in  tlie  ring,  which  is  held  by  his  left  hand.  When  this  is 
done,  then,  with  another  motion  of  his  left  hand,  he  draws  them  in  the  ring 
oft"  the  block  till  they  form  a  heap  at  one 
side,  or  he  at  once  drops  them  into  the  hand- 
I  Ijl  barrow  measure  (^^.  543.)    To  prevent  any 

L  11  fragments  from  getting  to  his  face,  he  puts 

\1]  on  a  wire  guard  or  veil  {fig.  544.),  which 

may  be  tied  by  a  ribbon  round  his  head,  or 
suspended  from  his  hat.  The  same  hand-barrow,  which  serves  as  a  cubic  yard  measure, 
serves  to  carry  the  stones  to  any  distance.  The  price  paid  is  so 
much  a  yard.  In  some  places,  the  breaking  apparatus  consists  of 
three  separate  parts,  the  table,  the  block,  and  the  stool :  in  others,  the 
whole  is  combined  in  one  machine,  furnished  with  a  wheel  {fig.541.c), 
which  serves  as  one  foot  when  the  machine  is  stationary,  and  handles 
{d)  ;  and  which  admits  of  moving  it  from  place  to  place,  as  easy  as 
a  common  wheelbarrow.  All  that  is  wanted  to  render  this  appa- 
ratus complete,  is  a  portable  shelter  or  shed,  which  miglit  be  formed 
entirely  of  plate-iron,  to  move  on  three  wheels  ;  or  a  slight  iron 
frame  on  three  wheels,  to  be  covered  with  reed  fi-ames  or  straw 
matting.  The  shelter  should  be  formed  so  as  not  only  to  protect 
from  perpendicular  rain  or  sun,  but  from  side  winds  and  drifting 
snows  or  rains.  {Gard.  Mag.  vol.  v.)  ' 
3660.  Boulder  stones,  according  to  Fall,  "are  broken  with  a  hammer  upon  a  block  made 
of  cast  iron.  The  hammer  should  weigli  about  three  pounds  and  a  half  or  four  pounds, 
with  two  flat  faces  of  about  an  inch  and  a  quarter  in  diameter,  and  a  handle  similar  to 
a  blacksmith's  hammer.  The  cast-iron  block  must  be  six  or  seven  inches  square,  and 
three  inches  and  a  half  in  thickness,  and  let  into  a  piece  of  coarse  solid  wood,  about 
thirteen  or  fourteen  inches  square,  and  seven  or  eight  inches  thick.  The  block,  when 
used,  is  to  be  placed  firmly  upon  the  ground,  with  a  kind  of  trough  so  fixed  that  the 
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pebbles  maj',  with  ease,  be  brought  on  the  block  with  a  ring.  The  ring  should  be  about 
five  or  six  inches  in  diameter,  an  inch  and  a  half  in  breadth,  and  a  little  thicker  than 
hoop-iron,  with  a  short  handle  to  it :  this  instrument  is  used  for  confining  the  stones  on 
the  block,  while  going  through  their  operation.  The  trough  has  four  feet  to  support  it, 
two  of  which  (those  nearest  to  the  breakers)  are  no  longer  than  what  is  necessary  to  allow 
the  stones  to  come  upon  the  block :  the  other  two  are  placed  at  a  little  distance  from  the 
block,  and  should  be  somewhat  longer,  in  order  that  the  far  end  of  the  trough  may  be 
higher,  say  four  or  five  inches ;  by  which  means  the  person  who  breaks  the  stones  will, 
witli  ease,  pull  them  up  on  the  block ;  and,  as  he  must  always  be  in  a  sitting  posture, 
it  is  requisite  that  he  should  get  all  the  advantage  over  them  he  can.  The  trough  is,  in 
form,  like  a  washing  tub,  except  that  the  end  next  the  block  is  much  narrower  than 
the  other,  and  left  open  ;  at  the  bottom  of  it  — the  end  next  the  block — should  be  fixed  a 
grate,  to  let  through  the  dirt  or  sand  which  is  shovelled  up  with  them  when  put  into  the 
trough.  It  will  sometimes  be  of  great  advantage  to  gravel,  when  clay,  earth,  or  other 
matter,  adheres  to  it ;  for,  by  constantly  removing  it  about,  and  being  frequently  ex- 
posed to  frost,  wet  and  diy  weatlier,  the  dirt  becomes  tender  and  moulders  into  pieces, 
which  the  grate  will  readily  separate,  without  any  hinderance  to  the  breaker  or  waste  in 
the  stone.  A  blacksmith's  anvil  is  the  best  block  ;  and  a  box  or  trough,  made  as  just 
described,  must  be  framed  so  as  to  agree  with  it."     {FaWs  Surveyor's  Guide.) 

3661.  Breaking  by  machinery.  On  a  new  line  of  road,  between  Bury  and  Bolton,  in 
Lancashire,  a  rotatory  steam-engine  is  attached  to  a  machine  similar  to  a  stone-mill,  but 
considerably  stronger,  which  breaks  the  stones  to  cover  the  road  at  the  astonishing  rate 
of  seventy  or  eighty  tons  in  ten  liours.  The  engine  is  movable  on  wheels,  so  that  it  can 
be  removed  to  any  part  of  the  road  without  being  taken  to  pieces.  {London  Journal  of 
the  Arts,  c^c.  Sept.  1822.) 

3662.  M^Adanis  criterion  for  size  is  weight.  On  being  asked  by  the  road  com- 
missioners to  mention  the  dimensions,  he  stated,  that  there  was  very  little  difference  in 
the  weight  of  the  stones  used  in  road-making.  "  I  did  imagine,"  he  says,  "  that  a  dif- 
ference existed ;  but  having  weighed  six  ounces  of  different  substances,  I  am  confident 
there  is  little  diflference  in  appearance,  and  none  in  effect :  I  think  that  none  ought  to 
exceed  six  ounces  ;  I  hold  six  ounces  to  be  the  maximum  size.  If  you  made  the  road 
of  all  six-ounce  stones,  it  would  be  a  rough  road  ;  but  it  is  impossible  but  that  the  greater 
part  of  the  stones  must  be  made  under  that  size."  —  "  Do  you  find  a  measure  or  ring 
through  which  the  stones  will  pass,  a  good  method  of  regulating  their  size  ?  "  —  "  That  is 
a  very  good  way  ;  but  I  always  make  my  surveyors  carry  a  pair  of  scales  and  a  six-ounce 
weight  in  their  pocket,  and  when  they  come  to  a  heap  of  stones,  they  weigh  one  or  two 
of  the  largest,  and  if  they  are  reasonably  about  the  weight,  they  will  do ;  it  is  impossible 
to  make  them  come  exactly  to  it." 

3663.  With  respect  to  the  size  of  stones,  Paterson  disapproves  of  six  ounces  being 
made  the  maximum,  as  proposed  by  M'Adam.  "  I  find,"  says  he,  "  there  are  many 
under  the  weight  that  are  yet  of  a  very  improper  shape  and  size ;  even  from  three  to 
four  inches  between  the  extreme  points.  Besides,  scales  for  weighing  are  not  so  portable 
nor  convenient  as  gauging-rings  for  the  size.  The  ring  I  generally  use  is  two  inches 
and  a  half  in  diameter ;  and  the  stones  should  be  broken  so  that  the  largest  may  pass, 
in  any  direction,  through  it.  On  this  plan  you  have  the  materials  smaller,  more  equal, 
and  more  square  in  shape,  than  on  his  plan.  An  inexperienced  person,  on  the  first  view 
of  it,  may  think  otherwise  ;  but  it  is  a  fact,  that  taking  my  ring  as  a  gauge,  you  will 
not  have  five  stones  in  a  thousand  that  will  exceed  four  ounces  in  wx'ight,  and  none  of 
improper  shape  or  dimensions  :  while  on  Mr.  M'Adam's  plan  you  will  have  more  tlian 
twenty  in  a  thousand  that  will  not  pass  longitudinally,  even  through  a  three-inch  ring. 
It  is  now  nearly  three  years  since  I  first  heard  of  his  standard  weight.  During  that 
time  I  have  had  people  both  working  to  it,  and  also  to  my  ring-gauge ;  but  1  have 
unifoitnly  found  that  mine  are  so  much  smaller,  that  they  cost  about  a  ffth  more  in 
breaking  than  his.  Upon  the  whole,  then,  I  would  recommend  the  ring  as  every  way 
preferable  to  the  scales  :  and  I  have  no  doubt  that  it  would  be  an  im])rovement  even  to 
reduce  the  ring  a  little,  where  the  ground  under  the  road  is  completely  dried  l)y  the 
method  I  have  described." 

3664.  JFith  respect  to  the  depth  of  metals.  Marshal  mentions  twelve  inches ;  but 
Edgeworth  considers  an  average  of  nine  inches  as  sufficient  for  any  road  on  a  good 
basis  ;  and  two  thirds  of  the  quantity,  he  says,  will  make  an  excellent  road  at  a  distance 
from  any  great  town. 

3665.  The  depth  of  materials,  according  to  Walker,  depends  so  much  upon  the  soil 
and  tlie  nature  of  the  materials  themselves,  that  it  is  impossible  to  lay  down  any  general 
rules  for  them.  The  thickness  ought  to  be  such  that  the  greatest  weight  will  not  affect 
more  than  the  surface  of  the  shell  ;  and  it  is  for  this  purpose  chiefly,  that  thickness  is 
required,  in  order  to  spread  the  weight  wliich  comes  upon  a  small  part  only  of  the  road 
over  a  large  portion  of  the  foundation. 
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3666.  The  depth  of  solid  materials  recommended  by  M'Adam  is  one  of  ten  inches,  which 
he  thinks  equal  to  carry  any  thing  when  well  consolidated,  and  whether  on  a  soft  or  hard 
substratum  ;  he  should  prefer  a  soft  one.      (^Examinations,  ^-c-  1819.) 

3667.  The  depth  of  metals,  according  to  Palerson,  should  be  regulated  according  to 
their  quality,  the  situation  of  the  road,  and  the  nature  of  its  basis.  On  the  generality  of 
turnpike  roads  it  should  be  made  from  ten  to  twelve  inches ;  and  upheld  afterwards  at 
the  depth  of  nine  or  ten  inches.  Yet,  in  some  situations,  even  six  or  eight  inches  will 
make  a  much  better  road  than  twelve  or  fourteen  in  other  situations. 

3668.  The  depth,  according  to  Stevenson,  must  depend  a  good  deal  on  the  quality  of 
the  rock,  but  it  should  seldom  be  less  than  eight  inches  in  all  those  parts  of  the  road  on 
which  carriage  wheels  may  be  supposed  to  pass.  Towards  the  verge,  it  may  be  less. 
(£(/.  E)icyc.  art.  Roads.) 

3669.  With  respect  to  the  shape  of  the  surface  of  the  metals,  almost  all  road-makers 
agree  that  it  should  be  convex,  but  they  differ  a  little  in  the  degree  of  convexity.  It  is 
also  allowed  by  most  of  them  that  on  roads  up  ascents,  the  surface  of  the  metals  may  be 
flat,  bevelled,  or  somewhat  inclined  to  one  side.  Concave  roads  are  not  here  taken  into 
account,  as  they  require  a  different  general  plan,  and  may  be  considered  as  not  resorted 
to  in  preference,  but  from  accidental  circumstances. 

—  3670.  Concave  roads  [Jig.  5i5.)  were  recommended,  and  to  a  certain  extent  adopted,  by  the  celebrated 
Bakewell  of  Dishley.  Practically  considered,  such  a  road  is  in  effect  nothing  more  than  a  flat  road  with 
a  gutter  in  the  middle,  instead  of  a  gutter  at  each  side. 


3671.  The  proper  convexity  of  a  ivet-weather  road,  according  to  Marshal,  is  to  be 
regulated  by  a  variety  of  circumstances ;  as,  first,  by  the  materials  of  which  it  is  to  be 
formed :  soft  materials  are  most  liable  to  be  worn  into  ruts  and  hollows,  and  require  to 
be  laid  up  with  a  quicker  descent  for  rain-water  than  hard  materials,  which  require  less 
elevation  or  rotundity  of  surface  ;  and  least  of  all  a  firm  even  pavement.  Secondly,  a 
convex  road  in  the  face  of  a  steep  is  to  be  laid  up  higher,  with  a  given  material,  than 
one  on  more  level  ground,  on  which  rain-water  has  no  other  tendency  than  to  the  sides : 
whereas,  in  the  face  of  a  steep,  it  may  have  an  equal  or  greater  tendency  along  the  line 
of  the  road,  and  is  liable  to  be  caught  by  the  slightest  impressions  of  wheels  ;  and  thus 
to  wear  channels,  as  may  too  often  be  seen,  from  the  top  to  the  bottom  of  the  hill. 
Even  where  the  surface  of  the  road  is  perfectly  smooth,  it  may  have  twice  the  distance 
to  run,  before  it  reaches  the  outer  margin,  that  it  has  on  a  level.  And,  thirdly,  the 
degree  of  convexity  is  to  be  determined,  in  part,  by  the  width  of  the  road ;  the  mate- 
rials and  descent  being  equal.  A  wide  road  requires  to  be  formed  with  a  greater  side- 
ways descent  than  a  narrower  one  ;  which  more  readily  frees  itself  from  rain-v.'ater, 
inasmuch  as  the  distance  is  shorter  from  the  crown  to  the  outskirts  of  the  road.  Nor  is 
freeing  a  road  from  rain-water  the  only  object  to  be  kept  in  view,  with  regard  to  its 
convexity.  The  ease  and  safety  of  carriages,  and  particularly  those  of  burthen,  whose 
loads,  being  of  light  materials,  are  laid  up  high,  require  to  be  consulted.  A  carriage  moves 
most  freely,  and  with  the  least  exertion  of  draught,  when  the  load  lies  evenly  upon  the 
wheels  on  each  side.  In  proportion  as  the  weight  is  thrown  on  one  side,  or  the  other, 
the  resistance  is  increased ;  especially  on  a  road  which  is  liable  to  impression.  Hence 
an  inconveniency  of  a  highly  convex  road  in  the  face  of  a  steep,  and  hence  the  utility 
of  breaks  in  long  ascents. 

3672.  It  is  evident  that  every  part  of  a  road  should  be  equally  and  duly  convex,  —  should 
be  equally  safe  and  easy  for  carriages  of  every  description,  —  otherwise  it  becomes  more 
partially  v\orn  ;  the  more  level  parts  only  are  used,  the  steeper  being  in  a  degree  useless. 
Hence  a  road  of  even  and  due  convexity  is  not  only  easy  and  safe,  but  may  be  formed 
of  a  narrower  width,  than  one  whose  steep  sides  are  neither  easy  nor  safe  to  be  travelled, 
and  whose  crown  only  is  in  use.  On  measuring  different  passages  of  roads  which 
appeared  to  lie  in  the  most  desirable  form.  Marshal  found  that  their  convexity,  or  the 
elevation  of  the  crown  or  middle  of  the  road  above  the  base  line,  in  roads  of  twenty  feet 
in  width,  was  about  ten  inches ;  namely,  one  inch  in  every  foot  on  each  side  :  and  he 
is  of  opinion  that  this  result  may  be  taken  as  a  general  guide  in  forming  roads ;  this 
middle  degree  of  convexity  being  liable  to  be  altered,  according  to  the  width  of  the  road, 
the  nature  of  the  materials,  and  other  circumstances. 

3673.  A  whole  barrel  or  convex  road  cannot  easily  be  kept  up  in  a  narrow  site,  as  in 
the  case  of  narrow  lanes.  If  raised,  it  presently  wears  into  a  middle  track  and  two 
wheel-ruts,  with  foul  drains  on  each  side  of  them,  and  becomes,  in  wet  weather,  a  dirty 
trough,  which  is  unfit  for  either  carriages  or  horses,  and  in  which  a  foot  passenger  has 
not  where  to  set  his  foot.      But  if  such  a  lane  be  thrown  into  a  shelving  form,  resembling 
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half  a  barrelled  or  convex  road,  a  greater  width  of  travelable  road  for  carriages  and 
horses  will  be  obtained ;  ruts  will  not  be  so  liable  to  be  formed ;  the  whole  of  the  water 
of  rains  will  be  thrown  to  one  side,  while  the  other  will  afford  a  comfortable  walking 
path,  at  all  seasons.  It  is  to  be  remarked,  that  when  water  in  a  wet  season  is  apt  to  ooze 
out  of  the  banks  on  the  upper  side  of  the  lane,  a  narrow  channel  is  to  be  cut,  to  prevent 
its  overflowing  the  road  ;  or,  in  forming  the  bed  of  the  road,  the  inclination  may  in 
some  cases  be  reversed,  so  as  to  throw  the  drain  on  that  side  of  the  lane  whence  the 
spring  water  issues  :   thus  the  same  drain  will  serve  for  the  spring  and  the  rain  waters. 

3674.  Semi-convex  roads  are  applicable  not  only  to  narrow  lanes,  but  to  the  sides  of  hills, 
where  the  road,  as  it  generally  ought,  is  conducted  sidelong  (not  directly)  up  the  slope. 
By  tliis  form  of  the  road,  the  whole  of  the  water  which  falls  upon  it  will  be  got  rid  of 
without  inconvenience  or  expense ;  and  the  bed  of  the  road  for  this  purpose  may  be 
made  narrower  than  for  a  full  convex  road,  —  a  circumstance  which  in  some  cases  may 
become  a  saving  of  much  expense.  The  upper  side  of  a  road  in  this  form  being  nearly 
level,  and  firm  to  the  foot  of  the  steep,  would  be  chosen  by  ascending  carriages,  while  the 
lower  side  would  acquire  a  looseness  of  surface,  and  be  used  by  laden  carriages  going 
downvi-ard ;  while  a  raised  footpath  on  the  lower  margin  would  be  a  secure  guard,  and 
a  relief  to  tlie  apprehensions  of  timorous  travellers. 

3675.  The  convexitt/  of  a  road,  according  to  Edgeworth,  need  be  no  more  than  what  will 
prevent  it  from  being  worn  hollow  before  it  can  be  conveniently  repaired ;  and  he  very 
judiciously  assigns  as  a  reason,  that  no  lateral  inclination  of  the  ground,  consistent  with 
the  safety  of  carriages,  would  empty  a  rut  of  three  inches  deep.  So  far  from  this  being 
the  case,  whoever  attends  to  the  fact  will  find,  that,  even  down  a  moderate  slope,  where 
any  dirt  remains  upon  tlie  road,  the  water  will  be  obstructed.  Even  if  there  are  no  ruts 
on  a  road,  the  mud  and  sludge  will  not  run  down  a  slope  even  of  two  degrees,  which  is 
tlie  utmost  inclination  that  should  be  permitted  on  a  mail-coach  road. 

3676.  The  degree  of  convexity  preferred  by  Benjamin  and  John  Farey  is  one  of  twelve 
inches  in  a  road  fifty-five  feet  wide  ;  but  to  attain  this  shape  when  the  road  is  worn 
down,  in  first  forming  there  should  be  a  rise  in  the  centre  of  sixteen  or  eighteen 
inches. 

3677.  The  convexity  preferred  by  Telford  is  no  more  than  is  just  sufficient  to  permit  the 
water  to  pass  from  the  centre  towards  the  sides  of  the  road  ;  the  declivity  may  increase 
towards  the  sides,  and  the  general  section  form  a  very  flat  ellipsis,  so  that  the  side 
should  (upon  a  road  of  about  thirty  feet  in  width)  be  nine  inches  below  the  surface 
in  the  middle. 

3678.  The  degree  o/" coni^m^y  proposed  by  Clarke,  a  young  Irish  road-surveyor,  is  still 
less  than  that  of  Telford.  Were  it  not  absolutely  necessary,  he  says,  to  let  the  rain-water 
run  off  quickly,  the  best  shape  for  a  road  would  be  a  flat  surface,  and,  therefore,  the 
nearer  we  can  approach  to  that  form  the  better ;  for,  if  the  road  is  much  elevated  in  the 
centre,  wheel  carriages  will  all  run  in  the  middle,  and,  of  course,  very  soon  wear  that  part 
into  deep  ruts;  and  if  they  arc  then  forced  to  go  upon  the  sides,  almost  the  whole  weight 
will  press  upon  the  lower  wheel,  which  will,  of  course,  sink  deeper,  and  occasion  a  dis- 
tressing resistance  to  the  siioulder  of  the  horse  at  that  side :  therefore,  as  before  observed, 
the  flatter  a  road  can  be  made,  consistently  with  a  moderate  fall  for  the  rain-water  to 
escape,  the  more  convenient  and  durable  it  will  be ;  for  a  road  should  be  as  hard  and  as 
smooth  as  possible.  An  idea  of  a  perfect  road  may  be  formed  from  a  frozen  canal,  where 
flatness,  smoothness,  and  hardness,  are  combined  :  in  imitation  of  such  a  surface  railways 
were  invented,  and  fully  illustrate  the  principles  assumed.  Roads  cannot  be  made  so  as 
fully  to  attain  those  perfections:  but  we  should  always  have  them  in  our  view;  for  the 
nearer  we  approach  to  such  a  standard,  the  less  will  be  the  friction,  and  the  greater  the 
facility  of  draught.  On  a  site  of  sixty-three  feet  he  forms  a  metalled  road  of  thirty-four 
feet,  with  a  rise  of  nine  inches  in  the  middle;  a  six-feet  path  at  one  side ;  and  a  ditch  and 
bank  at  each  side,  occupying  ten  feet  six  inches,   {fig.  546.) 


3679.  The  degree  of  convexity  preferred  by  Walker  is  just  a  sufficient  rise  towards  the 
middle,  to  incline  the  water  to  the  sides  ;  and  in  place  of  making  the  whole  width  the 
set  tion  of  one  curve,  to  fonn  it  by  two  straight  lines,  forming  inclined  planes,  and 
joined  by  a  curve  towards  the  middle.   "  I  have  seen,"  he  says,  "  ridges  formed  in  what  I 
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thought  well-farmed  land,  much  after  what  I  would  recommend  for  the  form  of  a  road. 
The  object  of  forming  the  land  into  ridges,  raised  a  little  in  the  middle,  is  the  same  as 
that  of  raising  the  middle  of  a  road,  to  prevent  the  water  from  settling  upon  it ;  and  what 
is  sufficient  for  the  ploughed  land,  is  certainly  enough  for  a  road.  If  the  road  is  of  good 
stone,  four  to  five  inches  rise  in  ten  feet  is  sufficient ;  gravel  and  other  inferior  material 
will  allow  a  little  more.  This  shape  not  only  assists  the  water  to  pass  from  the  centre 
towards  the  sides,  but  greatly  contributes  to  the  drying  of  the  road,  by  allowing  the  action 
of  the  sun  and  air  to  produce  a  great  degree  of  evaporation.  Surveyors  ought  to  use  a 
level  in  giving  roads  a  proper  shape,  in  order  that  the  surface  may  be  of  one  uniform 
curvature,  without  the  smallest  deviation,  in  any  one  spot,  from  the  prescribed  line  of  the 
cross  section." 

3680.  The  degree  of  convexity  preferred  by  M'Adam  is  less  than  that  approved  of  by  any 
of  the  road-engineers  inentioned,  unless  perhaps  Edgeworth.  "  I  consider,"  he  says, 
"  that  a  road  should  be  as  flat  as  possible,  without  regard  to  allowing  the  water  to  run  off 
at  all,  because  a  carriage  ought  to  stand  upright  in  travelling  as  much  as  possible.  I  have 
generally  made  roads  three  inches  higher  in  the  centre  than  I  have  at  the  sides,  when  they 
are  eighteen  feet  wide  ;  if  the  road  be  smooth  and  well  made,  the  water  will  run  off  very 
easily  in  such  a  slope.  When  a  road  is  made  flat,  people  will  not  follow  the  middle  of 
It  as  they  do  when  it  is  made  extremely  convex,  which  is  the  only  place  where  a  carriage 
can  run  upright,  by  which  means  three  furrows  are  made  by  the  horses  and  the  wheels, 
and  the  water  continually  stands  there:  and  I  think  that  more  water  actually  stands  upon 
a  very  convex  road,  than  one  which  is  reasonably  flat." 

3681.  If  a  road  be  high  and  convex  in  the  middle,  Fiy  observes,  no  care  of  the  surveyor 
can  prevent  the  formation  of  a  pair  of  ruts  along  the  ridge  of  the  road :  from  an 
instinctive  operation  of  fear  every  driver  will  take  this  track,  as  being  the  only  part  of 
the  road  where  his  carriage  can  stand  upright ;  and  even  if  it  be  not  so  convex  as  to 
excite  fear,  yet  the  inconvenience  of  travelling  on  a  sloping  road  will  always  produce  the 
same  effect. 

3682.  The  coyivexity  recommended  by  Paterson  on  the  level  ground,  where  the  bottom 
is  dry,  shovdd  be  from  one  inch  to  one  inch  and  a  half  in  the  yard.  From  this,  the  de- 
clivity may  increase  even  to  three  inches  in  the  yard,  just  in  proportion  as  the  ground 
increases  in  wetness  ;  but  beyond  that  declivity  it  would  probably  be  improper  to  carry  it 
in  any  instance.  If  the  bottom,  however,  is  dry  sand  or  gravel,  the  convexity  should  be 
very  little  indeed.  But  in  all  cases,  whether  wet  or  di-y,  a  road  formed  on  sloping 
ground,  should  be  very  nearly  level  from  side  to  side.  The  reasons  are  obvious.  In  the 
first  place,  it  is  well  known  that  carriages  running  quickly  over  a  hill,  are  more  easily 
overturned  than  on  level  ground ;  it  would  therefore  be  dangerous,  in  this  respect  alone, 
were  the  road  to  have  much  slope  on  the  sides.  In  the  next  place,  as  the  great  end  in 
giving  it  the  convex  shape  is  to  run  off  the  water  and  prevent  it  from  lodging,  this  is 
not  so  necessary  on  a  road  formed  upon  sloping  ground,  as  there  the  water  will  not  lodge 
so  as  to  injure  it.  In  his  second  work  (^Letters,  <^c.)  Paterson  observes  of  the  above 
directions,  "  In  my  treatise  respecting  the  form  of  the  road,  I  proposed  the  slope  from 
the  edges  of  the  materials,  to  the  side  ditches,  to  be  from  an  inch  to  an  inch  and  a  half 
in  the  yard,  where  dry  ;  and  to  increase  the  slope  a  little,  where  wet.  But  by  adopting 
those  drains  under  the  road,  no  greater  slope  will  be  required,  in  any  situation,  than  an 
inch  to  the  yard. 

3683.  The  convexity  recommended  by  Stevenson  is,  where  the  road  passes  through  a  level 
track  of  country,  an  ellipsis,  "  falling  from  the  centre  to  the  verges  on  either  side,  at  a  rate 
not  exceeding  an  inch  and  a  half  perpendicular  to  a  yard  horizontal,  {fig-  547.)     But 
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when  an  acclivity  in  the  line  of  draught  occurs,  where  carriages  are  in  the  greatest 
danger  of  being  upset,  the  surface  of  the  road  should  be  kept  flat,  or  with  a  fall  not 
exceeding  three  quarters  of  an  inch  to  the  yard,  to  take  the  water  gently  off  toward  the 
sides,  and  prevent  it,  during  heavy  rains,  from  rutting  the  road  in  a  lateral  direction." 
{Ed.  Encyc.  art.  Roads.) 

3684.  With  respect  to  the  order  and  mode  of  laying  out  the  materials,  there  is  some  dif- 
ference of  opinion.  Some  begin  with  the  largest,  and  finish  with  the  very  smallest,  or 
with  gravel ;  some  lay  on  the  whole  at  once,  and  others  in  two  or  more  strata,  and  so  on. 
That  such  a  mode  of  depositing  materials  could  never  make  a  good  road  is  evident, 
for  the  reasons  given  by  M'Adam  and  Clarke  :  the  larger  stones  would  soon  rise  to  the 
surface,  and  roll  about  loose  on  it;  the  strata,  being  thus  broken  up,  would  admit  and 
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retain  water,  which,  by  the  traffic  of  the  road,  would  render  the  substratum,  in  all  such 
places,  a  mass  of  mud  ;  and  the  whole  would  become  bad  in  proportion  to  the  traffic,  the 
subsoil,  and  the  climate.  Marshal  is  equally  wrong  in  his  directions  for  forming  farm- 
roads,  by  filling  the  wheel-tracks  with  hard  materials.  In  depositing  these,  he  says,  the 
largest  and  roughest  are  to  be  thrown  to  the  bottoms  of  the  wheel-trenches,  as  found- 
ations for  the  hardest,  which  ought  to  receive  the  immediate  pressure  of  the  wheels,  the 
softest  and  finest  being  disposed  of  in  the  horse-track.  It  is  evident  the  continual  action 
of  the  wheels  in  the  same  rut,  aided  by  the  water  which  must  infallibly  lodge  there, 
would  soon  work  up  the  larger  and  rougher  stones,  and  render  the  traction  more  oppres- 
sive than  if  no  metals  had  ever  been  laid  there. 

3685.  Telford's  mode  of  disposing  of  the  materials  of  roads  is  as  follows  :  —  Where  a 
road  has  no  solid  and  dry  foundation,  it  must  be  constructed  anew.  Upon  the  eighteen 
centre  feet  of  it  stones  must  be  put,  forming  a  layer  seven  inches  deep.  Soft  stones  will 
answer,  or  cinders,  particularly  where  sand  is  prevalent.  These  Iwttoming  stones  must 
be  carefully  set  by  hand,  « ith  the  broadest  end  down,  in  the  form  of  a  close  neat  pave- 
ment ;  the  cavities  should  be  filled  with  stone  chips,  to  make  all  level  and  firm,  and 
no  stone  should  be  more  than  five  inches  broad  on  its  face.  Over  its  bottoming  of  stones 
or  cinders,  six  inches  of  stones,  of  a  proper  quality,  broken  of  a  size  that  will,  in  their 
largest  dimensions,  pass  through  a  ring  of  two  and  a  half  inches'  diameter,  must  be  laid. 
The  six  feet  of  the  road,  on  each  side  of  the  eighteen  centre  feet  (making  thirty  feet), 
when  formed  of  a  proper  shape,  may  be  covered  with  six  inches  of  good  clean  gravel,  or 
small  stone  chips. 

3686.  Ko  covering  or  mixture  of  any  sort  is  added  to  the  material  by  Edgeworth,  except 
clean  angular  gravel,  that  may  insert  itself  between  the  interstices  of  the  stones ;  but  no 
more  should  be  used  than  what  will  thus  sink  to  a  level  with  the  surface.  If  the  whole 
were  covered  with  gravel,  it  would  be  impossible  to  discover  the  defects  of  the  road,  till 
it  might  be  too  late.  No  stones  larger  than  an  inch  and  a  half  in  diameter  should  be  suf- 
fered to  reinain  on  the  road ;  where  much  inaccuracy  in  this  respect  is  suspected,  an  iron 
ring  may  be  employed  as  a  gauge.  In  all  cases,  after  the  road  has  been  covered  with 
stones,  it  should  be  carefully  examined,  and  every  stone  that  is  too  large  should  be  picked 
off  to  be  broken  smaller. 

3687.  The  preference  generally  given  to  gravel,  Paterson  considers  to  be  greater  than  it 
deserves,  and  that  the  earth  obtained  from  the  sides  of  the  road,  free  of  expense,  will  not 
only  barely  answer  the  purpose,  but  in  most  cases  equally  well ;  and  that  on  a  perfectly 
dry  bottom,  it  is  questionable  whether  it  should  not  even  be  preferred  to  gravel.  It  is  in 
winter  only,  and  on  wet  ground,  that  I  consider  gravel  entitled  to  any  preference  what- 
ever.     (  Treatise,  <^c.  p.  43. ) 

3688.  T'he  mode  of  laying  on  gravel,  according  to  Walker,  "is  to  lay  it  on  as  it  comes 
from  the  pit,  except  the  upper  foot,  or  eighteen  inches  or  so,  which  is  screened : 
but  in  all  cases,  whether  the  material  is  gravel  or  hard  stone,  the  interstices  between  the 
pieces  should  be  filled  up  solid  with  smaller  pieces,  and  the  finishing  made  by  a  thin 
covering  of  very  small  pieces,  or  road-sand  or  rubbish  ;  for  those  interstices  must  be  filled 
up  before  tlie  road  becomes  solid,  either  in  this  way  or  by  a  portion  of  the  materials  of 
the  road  being  ground  down,  which  last  mode  occasions  a  waste  of  the  material,  and 
keeps  the  road  unnecessarily  heavy  and  loose.  In  the  original  making  or  effectually 
repairing  of  a  road,  it  is,  I  think,  best  that  the  whole  of  the  proposed  thickness  be  laid  on 
at  once,  for  the  sake  of  the  road  as  well  as  of  the  traveller  ;  the  materials  of  the  road  then 
form  a  more  solid  compact  mass  than  when  they  are  laid  in  thin  strata  at  different  times, 
for  the  same  reason  that  a  deep  arch  of  uniform  materials  is  preferable  to  a  number  of 
separate  rings."  Laying  on  a  stratum  of  unsifted  gravel,  under  a  sifted  stratum,  is 
rather  at  variance  with  the  doctrine  of  "  a  deep  arch  of  uniform  materials  ;  "  and 
it  seems  to  us,  that  when  a  stratum  of  properly  broken  stones  are  to  be  powerfully 
rolled,  the  previous  filling  up  of  their  interstices  with  veiy  small  matters  might 
counteract  the  effect  of  rolling,  in  squeezing  the  angular  stones  into  the  angular 
interstices. 

3689.  The  mode  of  laying  on  gravel  by  M'Adam  is  that  of  scattering  with  a  shovel, 
and  never  emptying  down  cart  or  barrow-loads  on  the  middle  of  the  roadway,  as  is 
generally  practised.  He  completes  the  stratum  )>y  three  separate  layers ;  leaving  the 
first  to  be  consolidated  by  wheels,  and  in  some  cases  a  heavy  roller,  before  he  lays  on 
the  second ;  and  the  second,  in  like  manner,  before  he  lays  on  the  last. 

3690.  A  covering  f-om  four  to  five  inches  thick,  according  to  Fry,  forms  a  bed  or  mass, 
which  is  proof  against  the  severe  crush  of  heavy  wheels  ;  while  in  the  case  of  a  very  thin 
covering,  the  stones  lying  bare  upon  a  hard  road,  and  receiving  in  this  unprotected 
state  the  stroke  of  every  wheel  that  passes  over  them,  like  the  thin  covering  on  a  mill- 
bed,  they  are  quickly  reduced  to  powder,  and  disappear.  Stones  in  a  thick  bed  are 
protected  from  the  immediate  destructive  grind  ;  while  stones  that  are  thinly  laid  on  are 
instantly  reduced  to  powder,  either  by  pressure  or  grinding. 

Qq  2 
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3691 .    Telford,  in  filling  broken  stones,  and  also  in  scattering  them  on  the  road,  makes 

use  of  a  pronged  shovel,  fourteen  inches  square, 
which  may  be  universally  recommended  for  this 
purpose  {Jig.  548.  d).  His  large  hammer  (a), 
small  one  (6) ,  and  gauge  for  the  size  of  the  broken 
stone  (c),  are  in  very  general  use,  as  well  as 
the  pronged  shovel.  Hammers  may  be  made 
of  cast  iron,  where  the  stones  to  be  broken  are 
about  their  own  weight ;  the  best  shape  is  a 
narrow  oval :  the  advantage  of  using  cast  iron 
is  its  cheapness.      ( Parrn.  ilfag.  xxii.  159.) 

3692.  Telford's  level,  for  adjusting  the  de- 
clivity of  roads  from  the  middle  to  the  sides 
{Jig.  549.),  is  also  a  very  complete  implement 
of  the  kind. 
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3693.  The  mode  of  depositing  materials  by  Paterson  is  as  follows :  — "  Bottom 
metals  should  be  broken  on  the  road.  When  they  are  thus  broken,  they  are,  by  the 
force  of  the  hammer,  firmly  bedded  into  the  bottom,  and  are  so  closely  and  compactly 
beaten  together,  that  they  become  like  pavement.  In  this  state  they  are  not  only 
less  liable  to  sink,  but  they  form  a  much  better  bed  for  the  top  metals  than  when  they 
are  thrown  loosely  on.  And  besides  this,  when  they  are  put  on  in  a  loose  manner, 
as  is  frequently  done,  the  mud  more  readily  works  up  through  the  metals  in  time 
of  rains,  and  makes  a  disagreeable  road  :  the  top  metals  also  are  easily  beaten  down, 
by  the  horses'  feet  and  the  carriages,  through  the  bottom  stones,  when  loose  and 
open  ;  so  that  the  small  metals  frequently  get  undermost,  and  the  large  ones  make 
their  appearance  at  the  surface,  very  much  to  the  injury  of  the  road.  Taking  all  these 
circumstances,  therefore,  into  consideration,  it  is  of  the  greatest  importance  that  the 
bottom  metals  should  not  only  be  much  larger  in  size,  but  that  they  also  be  broken  on 
the  road."  This  may  be  considered  as  at  variance  with  several  parts  of  Paterson's  second 
publication.  Letters,  <^c.  The  road  being  drained  and  prepared  for  the  materials,  he 
then  directs  (p.  80.)  to  put  them  on  in  the  follovnng  manner:  —  "  M' Adam's  mode  of 
putting  them  on,  in  coats  of  three  or  four  inches,  though  good  in  particular  instances, 
will  not  do  as  a  universal  rule.  If  the  bottom  is  wet,  and  the  weather  rainy,  the  earth 
will  poach  and  work  up  through  the  materials,  in  spite  of  all  the  attention  and  care  that 
can  be  bestowed.  I  would,  therefore,  recommend  in  such  cases  to  put  on  the  first 
course  from  five  to  six  inches  thick.  But  then  to  leave  these  materials  to  consolidate, 
or  rather  to  move  and  shift  about  by  the  wheels ;  and  then  to  be  levelled  by  the  rakes, 
alternately,  according  to  M' Adam's  plan,  wears  away  the  corners  of  the  stones,  by  which 
means  they  do  not  unite  together  and  make  such  a  firm  road.  There  were  upwards  of 
two  miles  of  road  made  under  my  directions  lately,  on  which  I  caused  a  course  of  about 
six  inches  to  be  put.  But  before  opening  it  to  the  public,  I  got  a  heavy  stone  roller  to 
ply  upon  it  for  four  days.  This  beat  and  firmed  the  materials  so  much,  that  the  wheels 
of  the  carriages  made  little  impression  upon  it.  Of  course  the  materials  retained  their 
angular  points  more  than  in  rolling  and  shifting  by  every  carriage-wheel  that  passed  ; 
and  there  was  less  labour  in  raking  and  levelling  the  road.  This  plan,  which  carries  reason 
on  the  face  of  it,  I  would  strongly  recommend.  As  to  M' Adam's  plan  of  putting  on  the 
materials  in  shovelfuls,  it  is  certainly  good.  I  used  to  prohibit  putting  them  on  with 
carts  (as  in  that  case  you  never  have  the  small  and  the  great  properly  mixed  together), 
and  generally  put  them  on  with  wheelbarrows  :  but  even  this  does  not  mix  them  quite 
so  well  as  scattering  them  vrith  the  shovel ;  and  as  it  is  of  considerable  importance  to 
have  them  well  mixed,  I  would  by  all  means  recommend  the  mode  best  calculated  for 
that  purpose." 

3694.  Rolling  newly  laid  on  metals  is  generally  approved  of.  The  roller  used  should 
not  be  less  than  four  or  five  feet  in  diameter  ;  a  smaller  size,  especially  in  the  use  of 
gravel,  being  apt  to  drag  and  force  the  loose  materials  before  it.  Some  have  attempted 
to  keep  roads  in  order  by  occasionally  harrowing  and  then  rolling  them ;  but  the  best 
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judges  are  of  opinion  with  John  Farey  (Evidence,  ^c.  1819.),  that  a  roller  cannot  be  be- 
neficially used  upon  a  road  at  any  other  times  but  after  new  coating  it  with  materials,  or 
after  a  frost,  or  when  the  sticking  of  materials  to  the  wheels  may  have  loosened  up  the 
stratum. 

3695.  Beatson's  new  theory  of  roads,  as  given  in  vol.  i.  of  the  Communications  to  the 
Board  of  Agriculture,  is  as  follows  :  —  Water  percolates  through  porous  strata,  and  is  re- 
tained by  compact  strata.  Whatever  may  be  tlie  form  of  the  surface,  therefore,  if  there 
is  a  porous  stratum  underneath,  the  surface  will  be  generally  dry.  When  a  new  road  is 
to  be  formed,  reduce  the  natural  surface  so  as  the  lines  of  a  section  of  it  may  meet  in  an 
angle  or  ridge  in  the  middle  of  the  road  {fig-  550.  a),  having  a  slope  from  thence  of 
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about  an  inch  in  a  foot.  The  road  being  thus  formed,  must  be  allowed  to  harden  and 
settle  for  some  time,  and  then  covered  to  a  level,  by  a  stratum  {b  b)  sufficiently  porous 
to  admit  water  to  pass  through  it ;  small  drains  (c  c)  being  formed  at  the  sides,  to  lead 
the  water  from  the  gutters  {d  d),  into  the  open  ditches  (ee).  Over  this  is  to  be  laid 
the  coat  of  hard  materials  [f),  which  need  not  be  more  than  6  or  7  inches  in  thickness, 
of  stones  broken  very  small,  or  of  the  best  gravel  :  it  is  then  to  be  rolled  with  a  roller, 
which  admits  of  being  loaded,  so  as  to  render  the  surface  harder  and  harder  by  degrees. 
The  advantages  of  this  construction,  Mr.  Beatson  tells  us,  are,  every  part  of  the  road 
being  equally  commodious  for  carriages,  and  very  little  repair  required.  These  advan- 
tages, however,  are  by  no  means  obvious. 

Sect.  IV.     Paved  Roads. 

5696.  Causeways  and  pavements  are  chiefly  made  use  of  in  towns,  and  may  therefore 
be  considered  as  belonging  more  to  architecture  than  to  agriculture.  But  as  it  is  the 
opinion  of  some  of  the  first  engineers,  that  pavements  might  be  introduced  with  advantage 
on  the  public  roads  for  some  distance  from  the  larger  towns,  we  shall  shortly  consider 
this  subject  with  reference  to  that  object.  Paving,  as  applied  to  roads,  is  therefore  to  be 
considered  as  a  substitute  for  a  part  or  the  whole  of  the  metalled  part  of  the  road,  and 
not  as  occupying  every  part  of  its  width  or  site,  as  in  the  case  of  streets. 

3697.  For  roads  near  capital  ur  great  commercial  tmvns,  paving,  according  to  Edgeworth, 
is  the  only  certain  method  yet  known  that  gives  sufficient  hardness,  smoothness,  and 
permanency.  B.  and  J.  Farey  are  of  the  same  opinion,  and  the  latter  considers  it 
would  be  proper  to  pave  the  sides  of  all  the  principal  entrances  into  London.  Walker, 
who  was  the  engineer  of  the  Commercial  Road,  ten  feet  of  the  centre  of  which  is  paved 
with  granite,  and  has  given  great  satisfaction  for  upwards  of  1 6  years,  is  a  great  advocate 
for  paving.  "  The  advantage,"  he  says,  "  of  paving  part  of  a  road  where  the  traffic  is 
great,  and  the  materials  for  making  roads  bad  or  expensive,  is  not  confined  to  improving 
the  conveyance  for  heavy  goods  and  reducing  the  horses'  labour  ;  but  as  the  paving  is 
always  preferred  for  heavy  carriages,  the  sides  of  a  road  are  left  for  light  carriages,  and 
are  kept  in  much  better  repair  than  otherwise  they  could  possibly  be.  It  is  not  overstating 
the  advantage  of  the  paving,  but  rather  otherwise,  to  say,  that,  taking  the  year  through, 
two  horses  will  do  more  work,  with  the  same  labour  to  themselves,  upon  a  paved  road,  than 
three  upon  a  good  gravelled  road  ;  if  the  traffic  upon  the  gravel  road  is  at  all  considerable, 
and  if  the  effect  of  this,  in  point  of  expense,  is  brought  into  figures,  the  saving  of  the 
expense  of  carriage  will  be  found  to  be  very  great  when  compared  with  the  cost  of  the 
paving.  If  the  annual  tonnage  upon  the  Commercial  Road  is  taken  at  250,000  tons,  and 
at  the  rate  of  only  35.  per  ton  from  the  docks,  it  could  not  upon  a  gravelled  road  be  done 
under  4s.  6d.,  say  however  4^.,  or  I5.  per  ton  difference,  making  a  saving  of  12,500Z.,  or 
nearly  the  whole  expense  of  the  paving  in  one  year.  The  introduction  of  paving,  there- 
fore, would,  in  many  cases,  be  productive  of  great  advantage,  by  improving  the  gravel 
road,  reducing  the  expense  of  repairs,  and  causing  a  saving  of  horses'  labour  much  be- 
yond what  there  is  any  idea  of." 

3698.  Telford  considers  that  it  would  be  of  advantage  to  pave  a  part  of  the  centre  of 
great  public  roads ;  and  in  conformity  with  this  principle,  when  forming  a  gravel  road, 
he  lays  eight  or  ten  feet  of  it  in  the  centre  with  stones. 

3699.  The  parts  (f  the  road  most  desirable  to  be  paved,  according  to  B.  Farey,  are  the 
sides.      "  If  the  centre  were  paved,"  he  says,   "  the   light  carriages  would  be  nu:ch  an- 
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iioyed  ;  when  the  gravel  road  was  good  on  the  sides,  the  heavy  carriages  would  go  there, 
and  the  light  carriages  would  be  driven  on  the  stones  from  the  sides  again  :  if  the  centre 
were  paved,  the  carters  would  be  obliged  to  walk  on  that  road  to  manage  their  horses,  and 
would  be  considerably  annoyed  by  carriages,  horsemen,  &c.  passing ;  but  if  the  sides  of 
that  road  were  paved,  the  carters  would  be  enabled  to  walk  on  the  footpath,  and  to 
manage  their  horses  without  annoyance." 

3700.  Paving  the  sides  is  also  preferred  by  J.  Farey,  "  but  not  the  middle,  as  has  been 
done  on  the  Commercial  Road,  the  Borough  Road  and  others.  My  reasons  for  prefer- 
ring the  sides  being  paved  are,  that  it  is  next  to  impossible  to  compel  the  carters  to  keep 
upon  the  pavement  in  the  middle  of  the  road  ;  in  too  many  instances,  the  fear  of 
damage,  from  the  swift  going  carriages,  occasions  them  either  to  draw  their  carts  close  to 
the  sides,  and  walk  upon  the  footpaths,  or,  what  is  worse,  to  leave  their  horses  in  the 
middle,  beyond  a  train  of  carriages.  The  sides  being  paved  would  enable  one  of  those 
trains  of  carriages  to  enter  London  on  one  side  of  the  road,  and  go  out  of  it  on  the  other, 
without  many  occasions  to  turn  out  of  their  tracks  :  which  circumstance  of  keeping  nearly 
to  the  same  tracks,  upon  a  well-paved  road,  would  not  be  prejudicial ;  but  on  a  road 
formed  of  gravel  is  entirely  ruinous." 

3701.  Walker  also  prefers  paving  the  sides,  though  in  the  case  of  the  Commercial  Road 
he  paved  the  centre,  as  already  described  (3699.). 

3702.  Stevenson,  as  we  have  seen  (3539.),  is  an  advocate  for  wheel-tracks  of  stone, 
as  greatly  lessening  the  draught  of  heavy  carriages  in  the  country,  and  especially  in  ac- 
clivities, and  avoiding  the  irksome  noise  and  jolting  motion  of  causeways  in  town. 
Specimens  of  these  tracts  have  been  laid  down  in  Glasgow,  and  they  may  be  seen  in 
various  towns  in  Italy.  "  The  stones  of  the  tracks  recommended  by  Mr.  Stevenson,  are  of 
a  cubical  form  {Jig.  551.),  measuring  only  from  6  to  8  inches  in  the  lengthway  of  the 
track,  and  12  to  14  inches  in  depth,  18  inches  in  breadth  at  the  base,  and  twelve  inches 
on  the  top  or  wheel-track.      The   stones  are  therefore  proportionate  in  all  their  dimen- 
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/  '  A  r  I    to  want  strength  and  stability.     It  would  hardly 

f  \  \  V  ^         i    '"^   possible  to  keep  slender  stone  rails  in  their 

I  *■  \  ^K^^S    places,  and  hence  the  chief  benefit  of  a  connected 

/ \  ^^^a    '■ailway  would    be    lost.      On   the   other  hand, 

^g_  very  large  materials  are  difficult  to  be  got,  and 

are  also  more  expensive  in  carriage  and  in  workmanship  than  stones  of  a  smaller  size. 

The  Italian  wheel-tracks  are  composed  of  stones  2  feet  in  breadth,  and  of  various  lengths. 

To  lessen  the  risk  of  horses  falling,  these  broad  stones  are  kept   in  a  rough  state,  by 

occasionally  cutting  grooves  v\'ith  a  pick-axe  upon  their  upper  surface."     {Edin.  Encyc. 

art.  Roads.) 

3703.  Mathews  also  has  proposed  a  plan  for  a  stone  railway  ;  he  proposes  that  the 
stones  should  be  in  pieces  measuring  4  feet  2  inches  in  length,  1 1  inches  in  breadth   at 

the  top,  14  inches  at  the  base,  and  10 
inches  in  depth.  He  has  various  modes 
of  connecting  these  stones :  by  a  mortice 
and  tenon  joint  {Jig-  552.),  bevelled  so  as 
to  prevent  the  joint  from  sinking;  by  a 
bevelled  joint  in  wliich  the  ends  of  the  two 
rails  are  made  to  rest  on  a  centre  or  inter- 
\'ening  block  {Jig.  553.) ;  and  with  bevelled 
and  grooved  joints,  so  as  to  prevent  lateral 
derangement, as  well  as  sinking.  {Jig.  554. ) 
The  manner  of  placing  stones  on  these  dif- 
ferent methods  together,  of  securing  them 
by  a  row  of  rubble  causeway  stones  on  each 
side,  and  preserving  the  horsepath  between, 
may  be  easily  conceived,  {fig.  555.)  Mr. 
Mathews  intended tliese  railways  for  all  the 
principal  highways  in  the  kingdom  ;  but 
the  expense  of  the  plan  was  one  of  its  cliief 
objections.  It  has  been  alleged  also,  that  unless  the  cubic  contents  of  these  blocks  bore  a 
greater  proportion  to  their  length,  they  would  be  deranged  by  the  pressure  of  very  heavy 
carriages.      {Ed.  Encijc.  art.  Roads.) 

3704.  Paving  the  whole  or  any  part  of  a  road  is  entirely  disapproved  of  by  M'Adam. 
"  The  measure,"  he  says,  "  of  substituting  pavements,  for  convenient  and  useful  roads, 
is  a  kind  of  desperate  remedy,  to  whicli  ignorance  has  had  recourse."  The  badness  or 
scarcity  of  materials  cannot  be  considered  a  reasonable  excuse,  because  the  same  quan- 
tity of  stone  required  for  paving  is  fully  sufficient  to  make  any  excellent  road  any  where; 
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and  it  must  be  evident  that  road  materials  of  the  best  quality  may  be  procured  at  less  cost 
than  paving  stone.  The  very  bad  quality  of  the  gravel  round  London,  combined  with 
want  of  skill  and  exertion,  cither  to  obviate  its  defects,  or  to  procure  a  better  material, 
has  induced  several  of  the  small  trusts,  leading  from  that  city,  to  have  recourse  to  the  plan 
of  paving  their  roads,  as  far  as  their  means  will  admit.  Instead  of  applying  their  ample 
funds  to  obtain  good  materials  for  the  roads,  they  have  imported  stone  from  Scotland, 
and  have  paved  their  roads,  at  an  expense  ten  times  greater  than  that  of  tlie  excellent 
roads  lately  made  on  some  of  the  adjoining  trusts.  Very  few  of  these  pavements  have 
been  so  laid  as  to  keep  in  good  order  for  any  length  of  time,  so  that  a  very  heavy  expense 
has  been  incurred  without  any  beneficial  result;  and  it  is  to  be  lamented  that  this  wasteful 
and  ineflfectual  mode  is  upon  the  increase  in  the  neighbourhood  of  London. 

3705.  The  practice  of  paving  roads  has  also  been  adopted  in  places  wliere  the  same 
motive  cannot  be  adduced :  in  Lancashire,  almost  all  the  roads  are  paved  at  an  enormous 
cost,  and  are,  in  consequence,  proverbially  bad.  At  Edinburgh,  where  they  have  the 
best  and  cheapest  materials  in  the  kingdom,  the  want  of  science  to  construct  good  roads 
has  led  the  trustees  to  adopt  the  expedient  of  paving  to  a  considerable  extent ;  and  at  an 
expense  hardly  credible,  when  compared  with  what  would  have  been  the  cost  of  roads  on 
the  best  principles. 

3706.  The  advantages  of  good  roads,  when  compared  with  pavements,  are  vniver  sally  ac- 
knowledged ;  the  extension  of  pavement  is  therefore  to  be  deprecated  as  an  actual  evil, 
besides  the  greatness  of  the  expense.  Pavements  are  particularly  inconvenient  and  dan- 
gerous on  steep  ascents,  such  as  the  ascent  to  bridges,  &c.  A  very  striking  example  of 
this  may  be  observed  on  the  London  end  of  Blackfriars  bridge,  where  heavy  loads  are 
drawn  up  with  great  difficulty,  and  where  more  horses  fall  and  receive  injury  than  in  any 
other  place  in  the  kingdom.  The  pavement  in  such  places  should  be  lifted,  and  con- 
verted into  a  good  road,  which  may  be  done  with  the  same  stone  at  an  expense  not 
exceeding  lOrf.  per  square  yard.  This  road  would  be  more  lasting  than  the  pavement, 
and,  when  out  of  order,  may  be  repaired  at  less  than  one  tenth  of  tlie  expense  which 
relaying  the  pavement  would  require.  Tins  measure  has  been  adopted  with  great 
success,  and  considerable  saving  of  expense,  in  the  suburbs  of  Bristol,  where  the 
pavements  were  taken  up,  and  converted  into  good  roads,  about  three  years  ago. 
The  same  thing  has  lately  been  successfully  adopted  on  Westminster  and  Blackfriars 
bridges. 

3707.  In  preparing  for  laying  down  pavements,  the  first  thing  to  be  attended  to, 
Edgeworth  observes,  is  the  foundation.  Tliis  muot  be  made  of  strong  and  uniform 
materials,  well  rammed  together,  and  accurately  formed  to  correspond  with  the  figure  of 
the  superincumbent  pavement.  This  has  no  where  been  more  cttectually  accomplished, 
than  in  some  late  pavement  in  Dublin.  Major  Taylor,  who  is  at  the  head  of  the  Paving 
Board,  before  he  began  to  pave  a  street,  first  made  it  a  good  gravel-road,  and  left  it  to  be 
beaten  down  by  carriages  for  several  months ;  it  then  became  a  fit  foundation  for  a  good 
pavement.  The  Romans,  in  preparing  for  pavement,  laid  a  substratum  of  masonry,  in 
some  cases  two  or  more  feet  thick,  and  never  less  than  a  foot  or  eighteen  inches.  This 
mode  is  adopted  in  one  or  two  cases  near  St.  Petorsburgh,  and  might  be  advantageously 
used  in  this  country,  were  not  the  expense  an  objection.  Planking,  broad  stones,  iron 
plates,  slates,  tiles,  and  brickwork,  have  also  been  proposed  in  this  country  ;  but  a  con- 
solidated stratum  of  broken  stone  often  inches  in  thickness  is  pcrliaps  the  simplest  and 
best  preparation,  especially  for  the  sides  of  roads.  A  substratum  of  sand  is  sure  to 
be  deranged  after  the  first  rains. 

3708.  The   kinds  of  stone   used  in  paving   are    cliicflv   granite,   wliinstone   or  trap, 
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Guernsey  or  other  pebbles,  or  water-worn  granitic  or  trapstones.     Walker  prefers  the 
granite  of  Guernsey  to  that  of  Aberdeen. 

3709.  The  size  of  the  stoiies  used  in  road  pavements  is  commonly  from  five  to  seven 
inches  long,  from  four  to  six  inches  broad,  and  from  six  to  eight  inches  deep.  Walker 
prefers  stones  nine  inches  deep  ;  and  Telford  is  of  opinion  that  the  general  shape  of  the 
stones  at  present  used  for  paving,  and  the  mode  of  distributing  them,  are  very  imperfect ; 
the  lower  part  of  the  stones  being  of  a  triangular  wedge-like  shape,  which,  instead  of 
enabling  them  to  resist  the  weights  wliich  come  upon  them,  easily  penetrate  into  the 
substratum  :  the  stones  are  also  broken  of  an  unequal  size.  The  remedies  for  these 
defects  are  obvious  :  tliey  should  be  as  nearly  as  possible  of  a  cubical  form,  the  lower  bed 
having  an  equal  surface  with  the  upper  face ;  they  should  be  selected  as  nearly  as  possible 
of  an  equal  size,  and  they  should  never  be  of  unequal  length  on  the  face.  In  quarrying 
and  preparing  the  stones  tliere  would  certainly  be  an  additional  expense  in  the  prepara- 
tion, because  there  would  be  more  work  required  in  the  dressing,  and  many  stones 
must  be  rejected  which  are  now  used ;  but  the  additional  expense  would  be  very  well 
bestowed. 

3710.  In  laying  down  the  stones,  each  stone,  according  to  Edgeworth,  should  bear 
broadly  and  firmly  on  its  base  ;  and  the  whole  should  be  rammed  repeatedly,  to  make  the 
joints  close ;  the  upper  and  lower  sides  of  the  stones  should  be  as  near  each  other  as  pos- 
sible, but  they  should  not  touch  each  other  laterally,  except  near  the  top  and  bottom, 
leaving  a  hollow  in  the  middle  of  their  depth,  to  receive  gravel,  which  will  serve  to  hold 
them  together.  This  method  of  paving  may  be  easily  executed  by  common  workmen, 
who  may  throw  in  gravel  between  the  stones  as  they  are  laid  down.  It  may  be  easily 
conceived,  that  if  a  grain  of  gravel  inserts  into  holes  that  are  in  stones  opposite  to  each 
other,  it  will  dowel  them  together.  It  will  be  useful  to  cover  a  newly  made  pavement 
with  gravel,  which  will  preserve  the  fresh  pavement  for  some  time  from  the  irregular 
pressure  of  wheels,  till  the  whole  is  consolidated.  The  stones  should  be  of  equal  hard- 
ness, or  the  soft  ones  will  be  worn  down  into  hollows.  In  every  species  of  paving, 
no  stones  should  be  left  higher  or  lower  than  the  rest ;  for  a  wheel  descending  from 
a  higher  stone  will,  by  repeated  blows,  sink  or  break  the  lower  stone  upon  which 
it  falls, 

8711.  The  requisites  for  laying  down  the  stones  and  forming  a  good  pavement  are, 
according  to  Walker,  to  have  the  stones  properly  squared  and  shaped,  not  as  wedges, 
but  merely  as  rectangular  prisms;  to  sort  them  into  classes  according  to  their  sizes,  so  as 
to  prevent  unequal  sinking,  wliich  is  always  the  effect  of  stones,  or  rows  of  stones,  of 
unequal  sizes  being  mixed  together ;  to  have  a  foundation  properly  consolidated  before 
the  road  is  begun  to  be  paved  ;  to  have  the  stones  laid  with  a  close  joint,  the  courses 
being  kept  at  right  angles  from  the  direction  of  the  sides,  and  in  perfectly  straight  lines  ; 
the  joints  carefully  broken,  that  is,  so  that  the  joint  between  two  stones  in  any  one  course 
shall  not  be  in  a  line  with  or  opposite  to  a  joint  in  any  of  the  two  courses  adjoining. 
After  the  stones  are  laid  they  are  to  be  well  rammed,  and  such  of  the  stones  as  ap- 
pear to  be  rammed  loose  should  be  taken  out  and  replaced  by  others ;  after  this  the  joints 
are  to  be  filled  with  fine  gravel,  and,  if  it  can  be  done  conveniently,  the  stability  of  the 
work  will  be  increased  by  well  watering  at  night  the  part  that  has  been  done  during  the 
day,  and  ramming  it  over  again  next  morning.  The  surface  of  the  pavement  is  then  to 
be  covered  with  an  inch  or  so  of  fine  gravel,  that  the  joints  may  be  always  kept  full,  and 
that  the  wheels  may  not  come  in  contact  with  the  stones  while  they  are  at  all  loose  in  their 
places.  Attention  to  these  points  will  very  much  increase  both  the  smoothness  and  the 
durability  of  the  paving.  He  has  found  great  advantage  from  filling  up,  or,  as  it  is 
called,  grouting  the  joints  with  lime  water,  which  finds  its  way  into  the  gravel  between 
and  under  the  stones,  and  forms  the  whole  into  a  solid  concreted  mass.  The  purpose 
served  by  the  lime  might  also  be  effectually  answered  by  mixing  a  little  of  the  borings  or 
chippings  of  iron,  or  small  scraps  of  iron  hoop,  with  the  gravel  used  in  filling  up  the 
joints  of  the  paving.  The  water  would  very  soon  create  an  oxide  of  iron,  and  form  the 
gravel  into  a  species  of  rock.  He  has  seen  a  piece  of  rusty  hoop  taken  from  under  water, 
to  which  the  gravel  had  so  connected  itself,  for  four  or  five  inches  round  the  hoop,  as 
not  to  be  separated  without  a  smart  below  of  a  hammer ;  and  the  cast-iron  pipes  which 
are  laid  in  moist  gravel  soon  exhibit  the  same  tendency. 

3712.  As  substitutes  for  paving  stones,  plates  of  cast  iron  moulded  into  the  form  of  the 
surface  of  a  pavement  of  different  sizes  {fig.  558.  c,  d,  e')  have  been  tried ;  but  on  the 
whole  they  are  not  considered  as  likely  to  succeed.  They  are  very  hot  in  summer,  and  more 
slippery  than  stone  in  winter ;  but  what  is  most  against  them  is,  that  the  water  finds  its 
way  beneath  them  and  softens  the  substratum.  This,  at  any  time  of  the  year,  tends 
directly  to  produce  holes  by  the  leverage  of  wheels  and  the  feet  of  animals  (3573.)  ;  but 
after  a  severe  frost  the  effects  are  ruinous.  At  all  events,  this  description  of  pavement 
does  not  appear  so  well  adapted  for  the  sides  or  middle  of  public  roads  as  that  of  granite 
stones  prepared  in  Telfoid's  manner  (3709.). 
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3713.  Vai-ious  improvements  in  laying  pavements  have  recently  been  devised,  such  as 
laying  the  stones  dry  on  clay ;  using  square  stones,  or  stones  equally  wide  at  bottom  as 

556  at  top ;  using  stones  alternately  wider  at  bottom  and  top, 

and  joining  them  with  cement  {Jig.  556.);  paving  on  plates 
of  iron,  wood,  or  stone,  or  on  a  mass  of  masonry,  &c.  If 
pavements  in  towns  did  not  require  to  be  frequently  lifted 
on  account  of  sewers,  and  water  and  gas  pipes,  paving  in 
this  manner  on  a  solid  foundation  would  certainly  be  the 
best  mode;  but  as  things  are,  and  even  probably  if  pavements  did  not  require  to 
be  frequently  lifted,  M' Adam's  roads  are  found  greatly  preferable  for  all  broad  streets, 
and  where  care  is  taken  to  keep  them  clean  and  in  complete  repair.  In  Britain,  at 
least,  they  will  probably  soon  supersede  all  common  pavements,  and  all  other  descriptions 
of  common  roads. 

3714.  Large  blocks  of  granite  (Jig.  557.)  have  been  substituted  for  common-sized  paving 
557  ^ „ J  stones  ;  each  block  is  two  or  more  feet  square,  nine  inches  deep, 

and  channelled  on  the  surface  in  imitation  of  common-sized 
paving  stones.  These  are  found  to  answer  much  better  than 
the  cast-iron  plates ;  but  they  are  liable  to  the  same  objection 
as  to  leverage;  are  difficult  to  replace  properly;  and  as  the 
raised  pannels  between  the  grooves  will  in  time  wear  down 
to  the  level  of  the  grooves,  they  cannot  be  considered  so 
durable   as  common  square  stones,    which,    after  all,    appear 

the  best  for  general  purposes,   and,  at  all  events,  for  paving  the  middle  or   sides  of 

highways. 

3715.  Blocks  of  stone,  and  also  of  Limber,  have  been  proposed  to  be  laid  in-iron  boxes  ; 
but  the  effect  of  the  granite  blocks  laid  down  in  Fleet-street  does  not  warrant  the  ex- 
pectation of  any  advantage  from  either  of  these  modes.  Where  nothing  but  light  car- 
riages pass  over  a  road,  no  material  is  more  agreeable  than  blocks  of  wood  set  endways, 
as  is  done  in  many  parts  of  Russia  and  Germany  ;  and  this  mode  of  paving  may,  there- 
fore, be  considered  very  suitable  for  private  court-yards,  or  stable-yards  in  country  resi- 
dences.     (Newton's  Journal,  vol.  vii.  p.  197.) 

3716.  The  defects  of  common  pavement,  and  the  theory  of  its  wear,  are  thus  given  by 
Edgeworth.      "  Stones,  in  a  common  pavement,  are  usually  somewhat  oval,  from  five  to 

seven  inches  long,  and  from  four  to  six  inches  broad.  They 
are  laid  in  parallel  rows  on  the  road  {fg.  558.  c,  d),  or  alter- 
nately [a,  b),  as  bricks  are  laid  in  a  wall.  On  the  first  sort 
of  pavement,  wheels  slip  from  the  round  tops  of  the  stones 
into  the  joints  between,  and  soon  wear  away  the  edges  of 
the  stones,  and  their  own  iron  tire.  By  degrees,  channels 
are  thus  formed  between  some  of  the  stones,  and  in  time  the 
pavement  is  ruined. 

3717.  On  the  second  sort  of  pavement  (a),  b,  where  the 
stones  are  placed  alternately,  to  prevent  the  injury  to  which 
the  former  method  is  liable,  the  wheel  {f)  sliding  sideways, 
makes  a  channel  between  two  stones,  and  is  then  obliged 
to  mount  from  the  groove  which  it  has  made,  to  the  top  of 
the  stone  opposite  to  it ;  when  it  has  attained  this  situation, 
the  wheel  may  slide  sideways,  or  may  go  forwards  over  the 
top  of  the  stone,  till  it  drops  into  the  interstice  betv,  een  the  two  next  stones.  By  con- 
tinual wearing,  these  ruts  become  so  wide  and  deep,  that  the  wheel  does  not  touch  the 
stones  on  either  side,  nor  does  it  reach  the  ground  between  them,  but  it  bounds  from 
one  stone  to  the  other,  thus  jolting  the  carriage  in  every  direction.  This  method  is  not 
at  present  in  use. 

3718.  In  the  pavements  last  described,  the  stones  are  but  of  a  small  size;  but  if  flat 
stones  of  twelve  or  fourteen  inches  long  («?)  are  well  laid,  wlieels  are  not  liable  to  slide 
into  the  joints  ;  and  if  such  stones  are  laid  with  their  longest  sides  crossing  the  road, 
they  are  less  liable  to  injury ;  but  still  narrow  wheels  sometimes  fall  into  the  joints 
between  the  largest  stones,  and  having  in  time  worn  away  their  own  edges,  and  those  of 
the  stones,  they  will  act  like  wedges,  and  will  displace  the  stones.  No  pavement,  of  the 
best  stone  that  could  be  procured,  can  long  resist  this  action  of  a  narrow  wheel.  And 
the  only  effectual  means  of  preserving  pavements  is,  to  increase  the  breadth  of  all  wheels 
to  at  least  three  inches.  Were  no  wheels  narrower,  a  cheap  and  durable  pavement  might 
be  made  of  flat  stones,  not  more  than  three  inches  square,  provided  they  were  eight  or 
nine  inches  deep,  to  give  them  reciprocally  lateral  support ;  for  the  tire  of  such  broad 
wheels  could  never  sink  between  the  joints  of  the  stones."      {Edgeworth.) 

3719.  Various  improved  inethods  of  paving  have  been  lately  brought  into  notice. 
About  1811  or  1812,   wc   suggested  the  idea  of  placing  the  stones  on  a  foundation 
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i^^Q  of  flag-stones  or  cast-iron  plates  on 

a  bed  of  mortar.  {Jig.  359. )  When 
this  mode  is  adopted  in  the  streets  of 
cities,  the  gas  and  water  pipes  (a) 
may  be  placed  in  drains,  covered 
with  large  blocks  of  granite  (b), 
channelled  on  the  surface  to  prevent 
horses  from  slipping.  Access  to  the 
pipes  might  be  had  by  simply  lifting 
these  stones,  without  disturbing  any 
other  part  of  the  pavement.  ( Gard. 
Mag.  vol.  V.  p.  79.) 

3720.  George  Knight  has  suggested  the  idea  of  placing  the  paving  stones  with  the  broadest 
surface  undermost,  on  a  Macadamized  foundation  ;  and  some  streets  in  the  metropolis 
have  been  so  paved.  The  improvement  has  been  found  considerable  ;  but  as  the  rain- 
water sinks  to  the  Macadamized  stratum,  and  cannot  run  off  through  it  for  want  of 
drains,  the  mud  still  works  up  to  the  surface.  With  adequate  under-drainage,  or  with 
the  stones  so  compact  as  that  the  surface-water  would  run  off  instead  of  running  through, 
this  plan  would  be  one  of  the  most  perfect  which  has  been  suggested. 

3721.  Colonel  Macirone  recommends  pressure,  "  which  may  be  applied  in  three  different 
stages  of  the  work  :  first,  to  harden  the  ground  previously  to  laying  the  stones  ;  secondly, 
to  fix  and  depress  them  when  laid ;  thirdly,  to  equalise  and  perfect  a  pavement  after  it 
has  been  some  time  in  use,  by  applying  the  pressure  only  on  the  protuberant  parts.  The 
machine  he  proposes  for  the  above  purpose  is  similar  to  a  pile-driver  of  the  smaller  kind  ; 
the  weight  being  drawn  up  by  a  rope  passing  over  a  single  pulley-wheel  at  the  top  of 
the  slide  shafts,  and  terminating  on  the  other  side  in  a  cluster  of  smaller  ropes  or  cords, 
one  for  each  of  the  six,  eight,  or  ten  men  employed  to  work  the  machine."  {Hints  to 
Paviours,  8vo.  1826.) 

3722.  Lieutenant  Brown  suggests  "  that,  after  the  foundation  has  been  formed  in  the 
necessary  shape,  and  the  surface  rolled  or  rammed  hard,  the  paving  stones,  dressed  so 
as  to  fit  close  together,  should  be  laid  or  set  in  a  thick  coat  of  good  mortar,  and  the  joints 
grouted  with  cement ;  the  whole  mass  would  thus  become  a  solid  body,  and  the  rain  would 
be  effectually  prevented  from  penetrating  to  the  foundation,  which  would  remain  dry 
and  firm  in  the  position  in  which  it  was  originally  placed.  By  bedding  the  stone  in 
mortar,  properly  placed  in  the  situation  in  which  it  is  to  remain,  then  grouting  the  joint, 
and  allowing  it  to  set  hard,  without  afterwards  ramming  or  disturbing  it,  tlie  pavement 
will  remain  immovable  and  water-tight,  until  fairly  worn  out,  and  save  all  the  expense  of 
an  artificial  foundation  of  Macadamized  stones  or  other  matter.  A  grand  objection  to 
a  Macadamized  pavement,  in  this  and  every  cold  climate  is,  that  a  severe  frost  setting  in 
after  wet,  does  incalculable  injury,  owing  to  its  porous  state  ;  now,  as  no  water  can 
penetrate  beneath  the  surface  of  this  pavement,  if  properly  made,  this  serious  fault  is  ob- 
viated."     {Quar.  Jour.  Science,  Saw.  I8S0.). 

Sect.  V.      Alilestones,  Guide-posts,  and  Toll-gates. 

3723.  MileU07ies  of  the  most  improved  kind  are  generally  formed  of  durable  stone, 
or  cast  iron.  They  ought  to  have  two  faces  {Jig.  560.)  ;  one  to  contain  the  distance 
from  the  metropolis  of  the  country  to  the  stone,  and  the  distance  from  that  stone  to  the 
next  market  town,  and  village  or  place ;  and  the  other  the  distance  from  the  extremity 
of  the  road  to  the  stone,  and  from  the  stone  to  the  next  market  town,  and  village  or 
place,  in  proceeding  to  the  metropolis.  On  a  face  on  the  apex  of  the  stone  may  be  the 
name  of  the  county  and  hundred,  and  on  the  base,  the  name  of  tlie  township,  parish, 
and  hamlet  or  village.  In  some  countries  of  the  Continent,  as  in  Wirtemburg  and  Bava- 
ria, a  small  open  area  of  10  or  12  feet  in  diameter  is  preserved  round  the  milestones; 
a  bench  of  stone  or  turf  forms  a  semicircle,  in  the  radius  of  which  is  the  milestone,  and 
immediately  beyond  the  bench  a  row  of  ornamental  trees  or  shrubs.  In  several  places, 
every  milestone  is  formed  in  three  steps,  the  lowest  2  feet  6  inches,  the  next  3  feet  6 
inches,  and  the  last  or  top  of  the  milestone  4  feet  6  inches.  The  use  of  these  steps  is,  to 
enable  people  of  different  heights,  travelling  alone,  and  carrying  burthens  on  their  backs 
or  heads,  to  set  down  these  burthens,  rest  tliemselves  on  the  benches,  and  resume  tlie 
burthens  without  assistance.  In  England  such  an  arrangement  is  unnecessary  ;  but 
various  plans  have  been  suggested  for  rendering  milestones  interesting :  names  of 
benefactors  to  mankind  who  lived  near  ;  dates  of  remarkable  events  ;  monuments,  tombs, 
statues,  small  burial  places,  cottages,  alehouses,  &c.  &c.  (See  Gard.  Mag.  vol.  v.)  We 
should  prefer  a  cottage  or  a  burial  place  at  every  milestone,  because,  as  the  majority  of 
travellers  are  on  horses  or  in  carriages,  they  can  have  little  time  to  peruse  milestones ; 
but  the  cottage  might  afFord  protection  to  the  foot  traveller,  and  a  glance  at  the  burial 
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place  would  afford 
matter  of  reflec- 
tion to  all.  "  It 
has  been  sug- 
gested to  us  that 
milestones  might 
be  made  larger, 
in  the  form  of  an 
obelisk  or  sarco- 
phagus, on  the 
model  of  an  an- 
cient classical  or 
other  building,  or 
in  other  forms  ; 
and  that  there 
might  be  in- 
scribed on  them 
the  names  and 
dates  of  events 
which  took  place, 
or  of  great  men 
who  lived,  in  the 
neighbourhood  ; 
and  that,  in  ad- 
dition to  these, 
there  might  be 
inscribed  on  each 
milestone,  or 

structure  serving 
the  same  end, 
maxims  of  con- 
duct, or  funda- 
mental principles  of  science.  Thus,  on  some  roads, 
the  milestones  might  exhibit  sculptured  reliefs,  re- 
presenting a  historical  series,  either  of  events  in  the 
history  of  that  part  of  the  country,  in  the  life  of 
some  eminent  character  who  had  lived  there,  in  the 
progress  of  discovery  in  some  art  or  science  of  the 
human  mind  generally,  or  in  general  history.  If 
all  the  proprietors  on  a  line  of  road  were  agreed,  a 
group  of  exotic  trees  and  shrubs  might  be  planted 
as  a  back  ground  to  a  small  area,  which  might  con- 
tain the  milestone  ;  and  by  limiting  every  group  to 
one  genus  of  timber  tree,  and  one  or  two  fruit  trees, 
considerable  variety  would  be  produced,  and  the  botanical  interest  of  the  road  kept  up 
for  many  miles.  Small  burial-grounds  round  milestones  would,  we  think,  be  unobjec- 
tionable ;  and,  indeed,  we  do  not  think  they  could  be  better  placed  :  and  tombstones 
there,  or  any  where  along  the  road-side,  would  attain  their  end  more  effectually  than 
in  churchyards,  and,  at  any  rate,  would  be  what  is  called  classical ;  which  is  an  excel- 
lence to  be  aimed  at,  and  which  is  beneficial  in  a  certain  stage  of  progress,  but  too  often, 
in  architecture  and  in  sculpture  for  example,  an  impediment  to  improvement,  by  being 
considered  the  highest  degree  of  excellence.  Some  one  has  proposed  to  build  cottages 
as  milestones,  and  to  that  plan  and  to  various  others  we  have  no  objection,  to  a  certain 
extent ;  the  danger  being  the  production  of  sameness,  by  adopting  the  same  plan  every 
where."     (Gard.  Mag.  vol.  v.  p.  117.) 

3724.  Guide-posts.  Wherever  one  road  branches  from  another  there  ought  to  be  a 
guide-post ;  and  it  is  not  a  little  remarkable  that  in  this  improving  age,  wlien  every 
street  and  lane  in  towns  is  so  carefully  named,  that  so  little  has  been  done  in  the  streets 
and  lanes  of  the  country.  The  posts  which  bear  the  names  ought,  where  the  expense 
is  not  an  insuperable  object,  to  be  of  iron,  on  account  of  its  durability.  Swaine  proposes 
to  havL  the  posts  hollow  cylinders  of  cast  iron,  and  the  letters  to  be  also  of  iron,  with 
the  space  between  them  open,  "  so  that  the  light  may  be  seen  through  them ;  by  which 
means  the  characters  of  this  hand-post  will  be  legible  at  night,  by  viewing  them  against 
the  sky,  unless  it  should  be  exceedingly  dark.  The  direction  of  the  road  is  denoted  by 
the  manner  of  disposing  the  letters :  thus,  in  a  guide-post  between  London  and  Windsor 
{Jig.  561.  a),  the  letters  of  the  word  London  are  reversed,  to  denote  that  the  direction  of 
London  is  to  the  left  hand  ;  the  word  Windsor  in  the  line  beneath  is  not  reversed, 
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as  that  town  must  be  understood  to  lie  to  the  right  hand  :   the  number  of  miles  to  eacli 
place  is   shown   by  figures  placed  beneath  each  word.      The  same  object  may  also  be 
eftected  in  the  more  obvious  manner  in  general  use  [Jig.  561.  b). 
561 


3725.  Toll-gates  and  gate-houses  have  also  partaken  of  the  improvement  of  the  ago. 
The  form  and  hanging  of  the  gates  have  been  scientifically  treated  of  by  Parker,  who 
may  be  considered  as  having  arrived  at  a  high  degree  of  practical  excellence.  For  his 
general  principles,  and  tlie  details  of  his  compensation  hinge  for  turnpike-gates,  see 
^  3081,  3082.),  and  his  valuable  Essay  on  Hanging  Gates,  &c.,  ed.  3.,  1826. 

3726.  Gate  or  toll-houses  have  been  materially  improved,  both  in  point  of  internal 
comfort,  and  as  objects  of  taste.  Some  of  those  in  the  neighbourhood  of  London  are 
elegant  objects.       As   an  example  we  shall  select  that  at   Edgeware.  {fig.  562.)      On 


the  summit  of  the  cupola  of  this  house  there  was  originally  a  lamp  with  three  burners 
and  three  separate. reflectors.  Two  of  the  reflectors  directed  the  light  along  the  road  in 
opposite  directions,  to  show  what  might  be  coming  or  departing  on  either  hand  ;  the  third 
reflector  threw  the  light  directly  across  the  road,  and  down  on  the  gate,  for  the  purposes 


Book  II.  TRESERVATION  AND  REPAIR  OF  ROADS.  605 

of  the  gate-keeper  and  those  passing  through.      After  this  light  had  remained  between 
tv.o  and  tliree  years,  it  was  taken  down,  as  being  too  brilliant  and  as  having  frightened 
some  horses ;  but  it  might  surely  have  been  softened,  so  as  to  be  retained.      Where 
there  are  two  gates,  as  in  various  examples,  a  lamp  post  is  very  properly  placed  between  . 
them,  wliich  thus  answers  all  the  purposes  of  the  cupola  and  triple  lamp  at  Edgeware. 

Sect.  VI.      Preservation  arid  Repair  of  Roads. 

3727.  The  preservation  of  a  road  depends  in  a  great  measure  on  the  description  of  ma- 
chines and  animals  which  pass  over  it,  and  on  keeping  it  dry  and  free  from  dust  and  mud. 
The  repair  of  a  road  should  commence  immediately  after  it  is  finished,  and  consists  in 
obliterating  ruts  the  moment  they  appear,  filling  up  any  hollows,  breaking  any  loose 
stonesj  and  correcting  any  other  defect.  After  cleaning  and  this  sort  of  repair  have  gone 
on  hand  in  hand  for  a  longer  or  shorter  period,  according  to  the  nature  of  the  materials 
and  traffic  on  the  road,  a  thorough  repair  or  surface-renewal,  by  a  coating  of  metal  of 
three  or  more  inches  in  thickness  over  the  whole  of  the  road,  may  be  required. 

3728.  To  preserve  a  road,  by  improving  the  wheel  carriages  which  pass  over  it,  all  agree 
that  the  wheels  should  be  made  broader  than  they  usually  are,  and  cylindrical ;  that 
carts  with  two  horses  abreast  are  less  injurious  than  such  as  are  drawn  by  two  horses  in 
a  line ;  and  that  it  would  be  an  advantage  to  have  the  axletrecs  of  different  lengths. 

3729.  Edgeu'orth,  upon  a  careful  examination,  concludes  that  the  system  of  rolling 
roads  by  very  broad  wheels  should  be  abandoned  ;  and  that  such  a  breadth  only  should  be 
insisted  upon,  and  such  restrictions  made  as  to  loading,  as  will  prevent  the  materials  of 
the  road  from  being  ground  to  powder,  or  from  being  cut  into  ruts.  With  this  view  the 
wheels  of  carriages  of  burthen  should  have  felloes  six  inches  broad,  and  no  more  than  one 
ton  should  be  carried  upon  each  wheel. 

3730.  Farey  is  of  opinion,  that  six-inch  cylindrical  wheels,  or  under,  are"  the  most 
practicable  and  useful,  provided  the  projecting  nails  are  most  rigidly  prohibited,  which 
can  never  be  done  but  by  a  penalty  per  nail  upon  the  wheelers  who  put  in  those  ^lails, 
and  upon  the  drivers  of  the  carriages  who  use  such  roughly-nailed  wheels. 

.  3731.  Telford  thinks  that  no  waggon  or  cart  wheel  ought  to  be  of  less  breadth  than 
four  inches,  and  that  in  general  no  carriage  ought  to  be  allowed  to  carry  more  than  at 
the  rate  of  one  ton  per  wheel :  "  when  it  exceeds  that  weight,"  he  says,  "  the  best 
materials  for  road-making  must   be   deranged  and  ground  to  pieces." 

3732.  Paterson  is  a  warm  advocate  for  broad  wheels.  "  If  the  wheels  were  used 
double  the  breadth  that  they  are  at  present,"  he  says,  "  they  vcould  act  as  rollers  upon 
the  iraierials,  binding  them  together  ;  and  consequently  the  surface  would  remain  always 
smootli  and  free  from  ruts,  and  the  waste  or  decay  would,  of  course,  be  exceedingly 
little."    All  broad  wheels,  however,  should  be  constructed  differently  from  those  that  are  in 

common  use  (fig.  563.  a).  Those  in  common  use, 
whether  broad  or  narrow,  are  generally  dished  (as  it 
is  called)  on  the  outside,  and  the  ends  of  the  axle- 
tree  bent  a  little  downwards.  This  causes  the 
wheels  to  run  wider  above  than  below ;  and  the 
reason,  I  believe,  for  adopting  this  plan  was  to 
allow  people  to  increase  the  breadth  of  their  car- 
riages, and  yet  the  wheels  to  run  in  the  same  track. 
Upon  this  plan,  the  edges  of  the  wheel,  to  run  flat 
upon  the  road,  must  be  of  a  conical  shape,  the  outer  edge  being  of  a  less  diameter  than 
the  inner  one.  Any  bad  effect  arising  from  this  is,  indeed,  very  little  felt  from  the 
narrow  wheels;  but  as  they  increase  m  breadth,  the  evil  increases  in  the  same  proportion. 
"  A  conical  wheel,"  says  Edge  worth,  "  if  moved  forwards  by  the  axletree,  must  partly 
roll  and  partly  slide  on  the  ground,  for  the  smaller  circumference  could  not  advance  in 
one  revolution  as  far  as  the  larger.  Suppose,"  says  he,  "  the  larger  revolution  sixteen 
feet,  and  the  smaller  thirteen  feet,  the  outer  part  must  slide  three  feet,  while  the  carriage 
advances  sixteen,  i.  e.  it  must  slide  nearly  one  fifth  of  the  space  through  which  the  car- 
riage advances,  —  thus,  if  loaded  with  ten  tons,  the  horses  would  have  two  tons  to  drag, 
as  if  that  part  of  the  weight  were  placed  on  a  sledge."  The  same  thing  has  been  ably 
and  beautifully  demonstrated  by  Gumming  (Essay  on  the  Principles  of  Wheels  and  Wheel 
Carriages,  &c.),  and  is  very  easily  illustrated  :  take,  for  instance,  ihc  frustrtim  of  a  cone, 
or  a  sugar  loaf  from  which  you  have  broken  off  a  little  bit  at  the  point ;  then  set  this  a 
rolUng  upon  a  table,  and  instead  of  going  straight  forwards  it  will  describe  a  circle  ;  and 
if  you  will  put  a  pin  or  axletree  right  through  the  centre  of  it,  and  upon  that  axle  cause 
it  to  move  straight  forwards,  the  smaller  diameter  must  slide  instead  of  rolling.  It  is 
evident,  therefore,  that  the  rims  of  the  wheels  ought  to  be  of  a  cylindrical  form  (b).  . 
Edgeworth  states,  in  relation  to  this,  that,  from  the  testimony  given  to  the  committee 
of  parliament,  cylindrical  wheels  and  straight  axletrees  have  been  unequivocally  pre- 
ferred by  every  person  of  science  and  judgment. 
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3733.  Farey  finds  the  Whitechapel  road  more  injured  by  broad  wheels  than  any  other, 
owing  to  these  wheels  being  barrelled  and  conical,  and  not  running  flat,  and  the  middle 
tier  projecting  above  the  others,  with  rough  nails. 

3734.  Ciiinming  has  proved  experimentally  before  the  committee  of  1808,  that  when 
the  rim  of  a  wheel  is  made  truly  cylindrical,  so  as  to  have  an  equal  bearing  on  its  whole 
breadth,  the  resistance  to  its  progress  on  a  smooth  road  is  not  increased  by  increasing  its 
breadth.  With  regard  to  the  immense  saving  that  would  accrue  to  the  nation,  Jessop, 
in  his  report,  says,  "  I  may  venture  to  assert,  that  by  the  exclusive  adoption  of  cylin- 
drical broad  wheels  and  flat  roads,  there,  would  be  a  saving  of  one  horse  in  four,  of 
seventy-five  per  cejit.  in  repairs  of  roads,  fifty  per  cent,  in  the  wear  of  tire ;  and  that  the 
wheels  with  spokes  alternately  inclined  would  be  equally  strong  with  conical  ones,  and 
wear  twice  as  long  as  wheels  do  now  on  the  present  roads."  But,  over  and  above  the 
preference  due  to  such  wheels,  in  respect  of  public  roads,  they  are  no  less  preferable  when 
applied  to  purposes  of  husbandry.  Besides  the  great  resistance  to  the  draught  occasioned 
by  the  sinking  of  the  narrow  wheels  on  soft  land,  every  farmer  knows  what  injury  is  fre- 
quently done  to  subsequent  crops  by  such  poaching  and  cutting  up  of  the  land.  But 
this  is  not  all.  Many  a  field  of  beautiful  pasture,  when  subjected  to  the  destroying 
operation  of  the  narrow  wheels,  is  very  much  injured,  both  in  respect  of  the  appearance 
and  of  the  crop,  which  would  be  entirely  prevented  by  using  broad  wheels.  Thus  it  has 
been  stated,  with  regard  to  the  introduction  of  the  use  of  broad  wheels,  that  the  saving 
on  the  incidental  repairs  of  the  road  would  be  immense  ;  that  the  roads  would  uniformly 
retain  a  smooth  and  even  surface,  which  would  greatly  contribute  to  the  comfort  of  the 
traveller  and  the  ease  of  the  draught;  that  in  husbandry  also  the  advantages  would  be  great ; 
in  short,  that,  in  every  point  of  view,  the  benefits  which  would  be  derived  in  consequence 
would  be  paramount  to  every  thing  that  could  be  urged  in  favour  of  the  narrow  wheels. 

3735.  M'Adam  thinks  a  waggon  wheel  of  six  inches  in  breadth,  if  standing  fairly  on 
the  road  with  any  weight  whatever,  would  do  very  little  material  injury  to  a  road  well 
made,  and  perfectly  smooth.  The  injury  done  to  roads  is  by  these  immense  weights 
striking  against  materials  ;  and,  in  the  present  mode  of  shaping  the  wheels,  they  drive  the 
materials  before  them,  instead  of  passing  over  them.  If  a  carriage  passes  fairly  over  a 
smooth  surface,  he  says,  it  cannot  hurt  the  road,  but  must  rather  be  an  advantage  to  it, 
upon  the  principle  of  the  roller.  On  being  asked,  "  Are  you  not  of  opinion  that  the 
immense  weights  carried  by  the  broad-wheeled  waggons,  even  by  their  perpendicular 
pressure,  do  injury  by  crusliing  the  materials?"  he  answered,  "  On  a  new-made  road  the 
crush  would  do  mischief,  but  on  a  consolidated  old  road  the  mere  perpendicular  pressure 
does  not  do  any.  But  there  is  a  great  deal  of  injury  done  by  the  conical  form  of  the 
broad  wheels,  which  operate  like  sledging  instead  of  turning  fairly.  There  is  a  sixteen- 
inch  wheel  waggon,  which  comes  out  of  Bristol,  that  does  more  injury  to  our  roads,  than 
all  the  travelling  of  the  day  besides." 

3736.  With  regard  to  regulating  the  weight  to  be  carried  on  wheels,  Farey  judiciously 
observes,  that  though  it  is  not  easy  to  state  any  one  scale  which  would  be  generally  appli- 
cable for  each  breadth  of  wheels  below  six  inches,  there  should  be  a  rate  fixed,  which 
would  apply  to  ordinary  or  gate  tolls ;  and  at  the  weighing  machines  additional  or  what 
may  be  called  machine  tolls  should  be  levied  upon  all  carriages  which  exceeded  the 
weight,  to  be  regulated  in  an  increasing  scale  for  each  breadtli  of  wheel,  so  as  very  greatly 
to  discourage,  but  not  ruinously  to  prohibit  the  occasional  carrying  of  large  weights  upon 
any  wheels. 

3737.  Axletrees  of  different  lengths  have  been  proposed  by  some  engineers  with  a  view 
to  preserving  the  roads.  On  tliis  subject  Paterson  observes,  "  At  present  the  axles  of 
all  kinds  of  carriages  are  made  to  one  length,  so  that  their  wheels  all  run  at  the  same 
width,  and  in  the  same  track,  than  which  nothing  could  be  more  fitly  devised  for  the 
destruction  of  the  roads.  I  would,  therefore,  propose,  that  the  length  of  the  axletrees 
should  be  so  varied,  that  the  wheels  of  the  lighter  description  of  carriages  should  run 
two  inches  narrower  than  the  present  track  ;  and  that  the  axles  for  the  more  weighty 
carriages  should  be  increased  in  length,  so  that  their  wheels  should  run  from  one  to  four 
inches  beyond  the  present  track.  I  would  also  propose,  that  mails,  and  other  heavy 
coaches,  sliould  be  so  constructed,  that  the  hind  wheels  should  follow,  either  two  inches 
within,  or  two  inches  outside,  the  track  of  the  fore  wheels,  as  might  be  considered  most 
proper.  Were  the  axletrees  of  all  kinds  of  carriages  to  be  of  various  lengths,  as  here 
proposed,  we  should  have  no  rutted  roads.  The  stones  now  displaced  by  the  wheels  of 
one  carriage,  would  be  replaced  again  by  the  next  carriage  that  came  up,  having  its  axle 
of  a  different  length ;  and  in  the  same  manner  would  the  hind  wheels  repair  the  injury 
done  by  the  fore  wheels  of  a  carriage.  If  this  plan  were  to  be  acted  upon  all  over  the 
kingdom,  it  is  evident  that  it  would  have  a  very  beneficial  effect  on  the  roads  ;  and  if  it 
should  be  found  thus  to  contribute  to  keeping  the  roads  smooth  and  even,  it  is  also 
evident  that  it  must  contribute,  in  the  same  proportion,  to  the  comfort  of  travellers  of 
every  descriptioD,  and  also  to  the  ease  of  the  beast  of  draught." 
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37:38.  J.  Farey  is  of  opinion  that  varying  the  length  of  axles,  so  as  to  prevent  their 
running  in  the  same  track,  would  be  very  beneficial.  This  he  particularly  stated  to  the 
Board  of  Agriculture,  with  an  example  of  the  tolls  over  a  new  road  in  Derbyshire, 
which  are  regulated  according  to  the  length  of  the  axle. 

3739.  The  division  of  weight  has  been  proposed  by  Fry  as  a  means  of  preserving  roads  : 
that  is  to  say,  the  division  of  the  power,  whicli  any  carriage  may  possess,  to  crush  or 
destroy  the  materials  of  the  roads  ;  and  the  division  of  the  povver,  which  any  carriage 
may  possess,  to  resist  the  power  of  the  horses  drawing  such  carriage.  "  A  man  can  break 
an  ordinary  stick,  an  inch  in  diameter,  across  his  knee  ;  but  if  he  tied  ten  of  these  sticks 
together,  he  could  not  break  them  if  he  tried  ten  times,  nor  if  he  tried  a  thousand  times  ; 
although,  by  these  thousand  efforts,  he  might  have  broken  a  thousand  such  sticks  sepa- 
rately. A  stone  might  be  of  such  a  size  and  texture  that  a  strong  man  with  a  large 
hammer  might  break  it  into  pieces  at  one  blow ;  while  a  boy  with  a  small  hammer, 
striking  it  with  one  tenth  part  of  the  force,  might  strike  it  a  thousand  times,  applying  in 
the  whole  one  hundred  times  the  power  upon  it  that  the  man  would  have  done,  without 
producing  the  same  effect.  So  it  is  with  tlie  pressure  of  wheels  on  the  materials  of  the 
roads.  Suppose  a  stone,  the  size  of  a  man's  fist,  to  be  detached  on  a  firm  part  of  the 
road,  and  a  waggon-wheel,  pressing  with  the  weight  of  two  tons,  were  to  pass  over  it, 
the  consequence  would  be  that  it  would  crush  it  to  powder.  But  suppose  these  two 
tons  to  be  distributed  into  forty  wheelbarrows,  of  one  hundred  weight  each,  and  they 
were  to  pass  over  over  it  succession,  the  only  effect  likely  to  be  produced  would  be  a 
trifling  rounding  of  its  corners  ;  nor  would  probably  five  hundred  such  wheelbarrows, 
of  twenty-five  tons,  crush  the  stone  so  completely  as  the  single  waggon-wheel.  Nor  do  I 
think  that  five  hundred  gig  or  one-horse  chaise  wheels,  of  four  hundred  weight  each,  in 
all  one  hundred  tons,  would  so  completely  destroy  the  cohesion  of  the  stone,  as  the  single 
crush  of  the  heavy  wheel.  Conceiving,  therefore,  that  the  destructive  effect  of  pressure 
on  the  roads  increases,  from  the  lowest  weights  to  the  highest,  in  a  very  rapidly  increasing 
ratio,  I  think  that  all  reasonable  ingenuity  should  be  exercised,  so  to  construct  our  car- 
riages, as  for  each  wheel  to  press  the  road  with  the  least  possible  weight  that  the  pubHc 
convenience  will  allow." 

3740.   A  great  weight  in  one  rolling  mass  {Jig.  564.),  Fry  continues,  "has  a  tendency 


to  disturb  the  entire  bed  of  the  road,  whether  it  be  on  a  six-inch  wheel  or  on  one  of 
sixteen  inches,  and  whether  on  conical  (Jig.  563.  a)  or  on  cylindrical  wheels  (Jig.  563.  b). 
Under  all  these  considerations,  I  am  satisfied  that  the  only  grand  desideratum,  on  behalf 
both  of  the  roads  and  the  horses,  is  light  pressure;  and  therefore  any  dependence 
on  breadth  of  wheels,  as  a  security  against  the  destructive  effects  of  pressure,  is  in 
my  opinion  fallacious.  I  wish  here  to  be  understood  as  applying  these  remarks  upon  a 
supposition  that  wheels  were  made  upon  the  most  philosophical  construction  ;  that  is  to 
say,  perfectly  cylindrical  (Jig.  563.  6);  and  that  they  stood  perfectly  upright  or  vertical. 
The  present  system  of  broad  wheels  I  consider  a  system  of  mere  mockery." 

3741.  Fry  pi'oposes  to  attain  )iis  principle  of  the  division  oj  poiver  by  the  adoption  of  light  one-horse 
waggons  with  six  or  eight  wheels  ;  which  in  our  opinion  are  of  very  questionable  advantage,  all  things 
considered,  compared  to  one-horse  carts,  to  carry  one  ton,  and  four-wheel  waggons  to  carry  four  tons. 
"  One-hoise  waggons,"  he  says,  "  fully  embrace  the  principle;  and  the  labour  of  the  horses  would  be 
much  more  efticienlly  ap|)lied  than  at  present.  If  light  one-horse  waggons  were  constructed,  to  weigh 
eight  hundred  weight  each,  and  these  were  charged  with  a  load  of  sixteen  hundred  weight  each,  a  good 
ordinary  cart-horse  would  travel  England  over  with  such  a  load  ;  drawing  just  as  much  net  weight  as  the 
ten  horses  in  a  heavy  waggon  take  each  in  gross  weight ;  and  the  roads  would  never  have  a  pressure,  on 
one  point,  exceeding  six  hundred  weight.  The  only  objection  to  such  carriages  that  I  see  is,  that  each 
must  be  attended  by  a  man.  [There  is  no  reason  for  this  ;  in  Scotland  one  man  always  drives  two  single- 
horse  carts]  But,  were  they  adopted,  roads  would  last,  I  will  not  say  ten  times  as  long,  I  think  they 
would  last  a  hundred  times  as  long,  as  they  now  do.  Carriiiges  so  constructed  ought  therclbre  to  pass  at 
the  lowest  possible  rate  of  toll.  The  next  mode  is  by  the  use  of  carriages  with  six  or  eight  wlieeKs.  About 
twenty  years  ago  there  were  several  stage-coaches  constructed  in  this  manner.  Two  eight-wheel  coaches 
plied  some  years  between  Bath  and  Bristol ;  and  they  were  so  constructed  that  each  wheel  supported 
its  share  of  the  load,  carrying  its  proportion,  and  no  more,  over  every  obstruction  :  the  consequence  was, 
that  when  a  wheel  passed  over  a  stone  two  inches  high,  the  middle  part  of  the  carnage  rising  only  an 
eighth  part  of  two  inches,  or  one  quarter  of  an  inch,  they  were  perhaps  the  easiest  coaches  to  passengers 
that  ever  were  sat  in.  They  had,  however,  one  defect  in  their  construction ;  which  was,  that  the  two 
hinder  axles  being  fixed,  whenever  the  coach  varied  from  a  straight  line  on  the  road,  the  hindermost  pair 
of  wheels  must  have  been  dragged  sideways.  How  the  six-wheel  coaches  were  circumstanced  in  this 
respect,  I  had  no  opportunity  of  observing." 
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3742.  Double  shafts  have  been  proposed  by  Edgeworth,  Morton,  and  some  others,  as 
likely  to  divide  the  traction  of  draught  cattle.  B.  Farey  considers  single  shafts  in 
waggons  very  injurious;  the  horses  follow  in  one  track,  in  the  centre  of  the  carriage; 
and  the  wheels  also  follow  each  other  in  their  tracks,  and  cut  ruts.  If  there  were  double 
shafts,  they  would  naturally  avoid  former  wheel  tracks,  which  would  be  less  injurious 
to  the  road. 

3743.  J.  Farfy  concurs  in  opinion  with  his  brother,  and  thinks  that  some  abatement  of  tolls  might  be 
made  to  those  carriages  which  now  generally  use  single  shafts,  like  the  farmers' carts  and  waggons,  on 
their  adopting  double  shafts,  so  that  all  their  horses  may  draw  in  pairs  ;  this  being  applicable  even  to  three- 
horse  carts,  as  far  as  the  two  foremost  are  concerned.  Stage-coaches,  for  the  reasons  here  alluded  to,  as 
they  all  draw  in  pairs,  and  very  seldom  follow  in  any  previous  and  deep  rut,  do  far  less  damage  to  the  roads 
than  otherwise  would  happen  ;  their  springs  also,  and  swiftness  of  motion,  contributing,  very  materially, 
to  lessening  their  wear  of  the  road. 

3744.  Roads  are  generally  repaired  by  manual  labour ;  but  various  machines  have  been 
contrived  for  this  purpose.  The  snow-plough  is  a  well  known  implement,  consisting 
simply  of  two  boards  placed  on  edge  in  the  form  of  two  sides  of  a  triangle,  and  drawn 
by  a  hook  attached  to  the  apex.  The  common  harrow,  followed  by  the  common  roller, 
has  been  used  for  levelling  roads  broken  up  by  ruts,  and  a  studded  roller  has  also 
been  lately  invented  for  this  purpose. 

565  ^^=^^         3745.  Harriott's   road 

harrow  ( fig.  565.)  has 
been  used  in  some  places, 
for  dragging  over  roads 
when  much  out  of  repair, 
to  replace  the  stones  or 
gravel  disturbed  by  wheel 

'■TJ^CiSiliiiiiiiiimiiuiimu A  ,   i^f^'^.i^HIIIIIIIIIIII  carriages.     "  A  man,  a 

'"I""™™""'™™™  /iiNiiiiiiiim  ijQy^  gjijj  j^jj  horses,  will 

do  three  miles  in  length 
in  one  day;  completely 
harrowing  down  the 
quarters,  and  drawing 
the  stones  together, 
which,  by  means  of  the 
mould-boards,  are  drop- 
ped into  the  ruts  far  bet- 
ter than  a  man  can  stub 
them  in  " 

S746.  To  prevent  the  formation  qfruts  in  roadt,ani  for  use  in  lanes  and  unmetalled  farm  roads,  Beatson 

suggests  the  idea  of  placing  a  roller  between 
566  IS  the  other  wheels  {fig.  566.),  and  so  strongly 

secured  to  the  axle  tree,  as  to  be  able  to  sup- 
port the  whole  weight  in  the  cart  when  neces- 
sary. This  roller  he  proposes  to  call  a  pro. 
tector,  and  he  thinks  it  will  be  much  more 
easily  drawn  than  two  wheels  running  in 
deep  ruts.     {Com.  to  B.  of  Ag.  vol  i.  p.  154). 

3747.  The  cleaning  of  roads  is 
effected  by  scraping,  sweeping,  water- 
ing, and  washing. 

3748.  Scraping  is  an  operation  uni- 
versally necessary  to  keep  roads  clean, 
by  the  removal  of  mud  in  wet  weather, 
dust  in  a  very  dry  season,  and  snow  in 
winter.  It  has  been  performed  by 
machinery  ;  and  on  a  well  made  road, 

this  mode  might  be  attended  with  a  considerable  saving  of  labour.  Were  the  scraping 
board  edged  with  a  brush  of  wires,  or  even  of  birch  spray,  the  work,  even  on  a  road  some- 
what irregular,  might  be  done  to  great  perfection.  Both  in  scraping  and  sweeping,  care 
should  be  taken  as  soon  as  possible  to  dispose  of  the  mud  or  dust,  either  in  making 
or  keeping  up  the  sides  of  the  road  or  fence  mounds,  or  in  such  other  way  as  circum- 
stances may  direct.  Hand  scrapers  are  commonly  made  with  iron  plates ;  but  a  piece 
of  board  is  considered  less  likely  to  raise  the  surface  of  the  road. 


3749.  The  scrapitig  machine  {fig.  567.)  is  the  invention  of  John  Boase,  Esq.,  and  consists  of  an  obloni; 
frame  of  iron,  supported  on  three  wheels,  two  of  which  are  common  carriage-wheels,  about  three  feet  in 
diameter,  working  on  an  axle  fixed  to  the  frame ;  the  third  is  a  small  cast-iron  one,  placed  under  the 
centre  of  the  front  bar  of  the  frame.    Below  the  frame,  and  obliquely  to  it,  is  placed  the  flexible  scraper. 
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consisting  of  a  number  of  plates  of  sheet-iron,  arranged  in  a  line,  and  connected  to  each  other  by  small 
bolts.  On  the  back  of  each  plate  is  bolted  a  piece  of  iron,  in  the  shape  of  the  letter  T  inverted  :  the  stem 
of  this  iron  is  continued  to  the  upper  end  of  the  plate,  and  then  bent  forward  in  a  horizontal  direction  to 
a  shaft  (secured  to  the  frame)  parallel  to  the  scraper,  at  the  distance  of  about  eighteen  inches  from  it, 
to  which  it  is  joined.  By  this  arrangement,  when  tlie  machine  is  moved  forward,  the  shaft  draws  after  it 
the  scries  of  plates  forming  the  scraper,  which  being  attached  to  each  other  by  joints,  or  bolts  acting  as 
such,  each  plate  has  sulficieiit  freedom  of  action  to  adapt  itself  to  the  inequalities  of  the  surface.  Springs, 
equal  in  number  to  the  plates,  are  fixed  to  the  shaft,  by  which  any  degree  of  pressure  required  can  be 
given  to  the  scraper.  As  the  machine  proceeds,  a  portion  of  road,  equal  in  width  to  the  quadrilateral 
figure  of  wliich  the  scraper  forms  the  diagonal,  is  cleared  ;  and  the  mud  or  dirt,  as  fast  as  it  collects,  is 
slid  off  by  the  oblique  surface  of  the  scraper,  and  finally  left  in  a  line  on  the  off-side  of  the  machine.  This 
process  is  commenced  near  the  centre  of  the  road;  and  the  machine,  having  gone  a  convenient  distance 
in  a  straight  line,  is  turned  and  brought  back  on  the  other  side  of  the  centre,  removing  the  dirt  in 
an  opposite  direction.  For  the  next  course  the  machine  is  brought  to  the  side  where  it  first  acted,  and 
removes  the  dirt  from  a  like  portion  of  ground,  and  with  it  the  hne  formed  by  the  preceding  course.  This 
is  continued  until  the  scrapings  are  brought  to  the  side  of  the  road.  The  manager  is  enabled  to  lift  the 
scraper,  by  turning  a  wooden  roller  fixed  above  it,  and  attached  to  each  plate  by  a  corresponding  chain.  This 
is  done  in  order  to  pass  over  parts  of  roads  recently  repaired  ;  and,  when  going  to  work  or  returning,  the 
plates  are  kept  in  this  elevated  position  by  a  ratchet  and  catch  at  the  end  of  the  roller.  A  curved  scraper 
is  attached  to  the  back  part  of  the  frame  at  the  off-corner,  to  be  used  only  during  the  last  course  of  the 
machine,  for  the  purpose  of  collecting  the  scrapings  into  heaps  ready  for  removal  This  machine,  drawn 
by  two  liorses,  and  attended  by  one  man,  will  clean  five  miles  of  road,  twenty-four  feet  wide,  in  eight 
hours.  Tsvo  additional  men  will  be  required  to  throw  the  scrapings  off  the  road,  and  clear  the  water- 
courses. The  same  work  would  require  twenty-five  men  per  diem,  with  scrapers,  according  to  the  present 
method.     {Gard.  Mag.  vol  v.) 

3750.  Sweeping,  as  a  mode  of  cleaning  roads,  is  chiefly  applicable  to  pavements,  to  side 
railways,  whether  of  stone  or  iron,  and  to  footpaths.  On  country  roads,  sweeping 
might  tie  required  to  keep  the  paved  or  rail-laid  parts,  where  such  existed,  free  from 
small  stones  or  gravel,  which  the  feet  of  cattle,  &c.  might  scatter  over  it  from  the 
metalled  part. 

3751.  The  sweeping  machine  (fg.  568.),  also  the  invention  of  Mr.  Boase,  has  a  frame  similar  to  that  of 
the  scraper,  supported  in  front  by  two  common  wheels  about  four  feet  in  diameter,  and  behind  ly  two 


small  iron  wheels  with  vertical  axles,  one  under  each  corner.  Within  the  frame,  and  diagonal  to  it,  is 
the  cylinder  of  brooms,  consisting  of  five  rows  of  heath,  each  row  secured  between  two  boards  by  screws, 
and  attached  to  an  axle  by  radiating  arms  of  cast-iron.  This  receives  a  rotatory  motion  from  the  carriage 
wheels,  by  means  of  a  bevelled  tooth  wheel  fixed  on  their  axletree,  working  in  another  half  its  size  on 
the  axle  of  the  brooms.  When  the  machine  is  drawn  forward,  the  brooms  are  thus  made  to  revolve  twice 
to  each  revolution  of  the  carriage  wheels,  and  in  an  opposite  direction  to  them.  The  brooms  are  regulated 
so  as  to  bear  more  or  less  on  the  ground,  according  to  the  state  of  the  dirt ;  and,  as  the  heath  wears  shorter, 
they  can  readily  be  drawn  out  from  the  centre,  in  order  to  preserve  a  proper  bearing.  The  dirt  is  removed 
from  the  space  over  which  the  brooms  pass  to  the  right  or  offlside  of  the  machine.  Like  the  scraper,  the 
work  is  commenced  near  the  centre  of  the  road  or  sli  eet,  and  carried  on  in  a  similar  manner.  When  this 
machine  is  wanted  to  proceed  without  sweeping,  the  larger  bevelled  tooth  wheel  is  drawn  out  of  gear 
by  a  lever  for  that  purpose.  The  brooms  are  covered  and  the  frame  enclosed  by  oil-doth,  to  prevent 
any  splashing  or  dirt  from  escaping  beyond  the  m3chine.  This  machine,  with  the  same  power  and 
attendants  as  the  scraping  machine,  is  capable  of  cleaning  three  miles,  twenty  feet  wide,  daily.  iGard. 
Mag.  vol.  V.) 

3752.  Watering,  where  applied  to  roads,  is  more  for  tlie  sake  of  laying  the  dust  than 
of  cleaning  or  pre.serving  them.  Some  consider  it  injurious,  B.  Farey  considers  that  water- 
ing the  Whitechapel-road  in  summer,  and  especially  before  May  and  after  August,  is 
very  injurious,  by  separating  the  stones,  owing  to  the  softening  of  the  loam,  and  so 
making  the  road  spongy  and  loose.  In  winter,  however,  he  waters,  and  for  the  following 
reasons  :  —  "  After  the  most  careful  .sifting  of  the  gravel,  a  small  (puintity  of  loamy  dirt 
will  unavoidably  still  adhere  to  the  stones ;  and  this  loam,  together  with  a  glutinous 
matter  wliich  accmnulates  in  the  summer  from  tlie  dung  and  urine  of  the  cattle  (which 
accumulation  the  summer  watering  has  a  tendency  to  increase),  occasions  the  wheels  to 
stick  to  the  materials,  in  certain  states  of  tlie  road,   in  spring  and  autumn,  when  it 
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is  between  wet  and  dry,  particularly  in  heavy  foggy  weather,  and  after  a  frost ;  by  which 
sticking  of  the  wheels,  the  Whitecliapel-road  is  often,  in  a  short  time,  dreadfully  torn  and 
loosened  up  ;  and  it  is  for  remedying  this  evil  that  I  have,  for  more  than  eight  years 
past,  occasionally  watered  the  road  in  winter.  As  soon  as  the  sticking  and  tearing  up  of 
the  materials  is  observed  to  have  commenced,  several  water-carts  are  employed  upon 
these  parts  of  the  road,  to  wet  the  loamy  and  glutinous  matters  so  much,  that  they  will 
no  longer  adhere  to  the  tire  of  the  wlieels,  and  to  allow  the  wheels  and  feet  of  the  horses 
force  down  and  again  fasten  the  gravel-stones :  the  traffic,  in  the  course  of  four  to 
twenty-four  hours  after  watering,  forms  such  a  sludge  on  the  surface,  as  can  be  easily 
raked  off  by  wooden  scrapers,  which  is  performed  as  quickly  as  possible  ;  after  which  the 
road  is  hard  and  smooth.  The  advantages  of  this  practice  of  occasional  winter  watering 
have  been  great ;  and  it  might,  I  am  of  opinion,  be  adopted  with  like  advantages  on  the 
other  entrances  into  London,  or  wherever  else  the  traffic  is  great,  and  the  gravel-stones 
are  at  times  observed  to  be  torn  up  by  the  sticking  of  the  wheels. 

3753.     One  of  the  best  constructed  rvatering  barrels  {Jig.  5G9.)    is  that  used   on  the 
Uxbridge-road,  in  which  the  water  is  delivered  with  the  greatest  regularity  from  a  cast- 


iron  trough  (n),  so  as  to  cover  a  space  of  nine  feet  in  width.      Tlie  water  is  turned 
off  and  on  by  a  lever  at  the  fore-end  of  the  barrel  (6)  in  the  usual  manner. 

3754.  Washing  or  flooding  roads,  with  a  view  to  cleaning  them,  has  been  proposed  by 
Jessop  and  some  other  engineers ;  but  it  is  evidently  a  mode  that  can  only  be  adopted 
in  particular  situations,  and  the  advantages  which  it  would  have  over  clean  scraping  does 
not  appear. 

3755.  Rolling,  as  a  mode  of  preserving  roads,  is  recommended  by  various  writers  on 
the  subject ;  and  appears  to  be  useful  on  some  roads  after  being  loosened  by  frost.  In 
general,  however,  it  is  chiefly  applicable  after  repairs,  such  as  filling  in  ruts  or  laying  on 
a  coat  of  new  materials.  Rolling  has  also  been  employed  to  consolidate  snow  on  roads  : 
it  is  said  to  indurate  the  snow  so  much,  that  it  becomes  a  smooth  Iiard  body  on  which 
the  wheels  of  carriages  make  but  little  impression,  and  the  materials  of  the  road  are  pre- 
served. When  a  thaw  happens,  the  whole  of  the  snow  is  scraped  off  by  snow-ploughs 
or  scrapers,  and  not  being  allowed  to  melt  on  the  metals,  they  are  said  to  remain  un- 
loosened. This  plan  is  said  to  be  general  in  America,  and  appeal's  to  have  been  tried, 
in  one  instance,  in  the  north  of  Scotland,  with  success. 

3756.  A  road  roller  should  be  of  large  diameter,  perhaps  not  less  than  five  feet :  to 
facilitate  its  turning,  it  may  be  made  in  three  lengths ;  and  the  only  material  is  cast  iron, 
with  a  large  wooden  box  over. 

3757.  Biddle's  machine  for  repairing  roads  {fig.  570.)  consists  of  three  cylindrical  rollers,  mounted  upon 
axles,  in  a  frame,  to  be  drawn  by  one  or  more  horses.  The  rollers  are  placed  obliquely,  side  by  side, 
but  running  in  parallel  positions ;  their  axes  receding  a  little  behind  each  other  :  these  rollers  are 
intended  to  pass  over  the  surface  of  the  road,  for  the  purpose  of  pressing  the  broken  stones,  gravel, 
and  other  materials,  close  together,  so  as  to  produce  a  solid  or  compact  road  with  a  smooth  surface.  In  the 
front  of  the  rollers  a  long  scraper  is  placed,  crossing  the  frame  obliquely,  for  the  purpose  of  collecting  up 
snd  conducting  away  the  mud,  and  the  slush,  to  the  side  of  the  road  ;  and  at  the  back  part  of  the  apparatus, 
there  is  a  perforated  cylinder,  intended  to  take  up  the  softer,  or  muddy  parts  of  the  road,  and  deposit 
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it  in  a  swinging  box  within.     Ffg.  570.  is  a  view  of  the  machine,  or  .ipparatus,  as  seen  on  the  top ;  an  a 

are  the  three  cylin- 
ders for  pressinj;  the 
loose  stones  of  the 
road  together.  As 
the  apparatus  is 
drawn  along,  these 
cylinders  revolve 
upon  their  axles, 
which  are  mounted 
in  the  frame  bbb. 
There  is  a  small 
guide  roller,  or 
wheel  in  front  of 
tlie  frame  to  which 
the  shafts  are  at- 
tached, and  by 
wliicl)  the  appara- 
tus may  be  turned 
round,  or  guided  in 
a  curved  course; 
rfrf  is  a  thin  plate 
of  iron  placed  ob- 
liquely across  the 
machine,  in  front 
of  the  rollers  ;  it  is 
attached  to  the 
framing  by  rods  and 

screws,  and  is  thereby  made  adjustable  to  any  height,  so  as  to  scrape  the  surface  of  the  road  evenly.  Tlie 
foremost  end  of  the  scraper  is  curved,  for  the  purpose  of  preventing  the  escape  of  the  mud,  which,  being 
collected  as  tlie  machine  advances,  runs  along  the  inclined  surface  of  the  scraper,  and  is  conducted  to 
the  side  of  the  road.  Thus  the  mud  is  proposed  to  be  scraped  off  the  surface  as  the  apparatus  advances  , 
and  the  materials  of  the  road  compressed  and  hardened  by  the  traversing  of  the  rollers.  It  may  be  added, 
that  in  order  to  increase  the  pressure  of  the  rollers,  a  box,  to  be  affixed  to  the  framework,  is  proposed  to 
be  placed  over  the  rollers,  which  may  carry  stones,  or  other  heavy  materials,  that  might  be  ased  in  making 
or  rooairing  of  the  road.  Under  some  circumstances,  the  patentee  proposes  to  adapt  to  the  apparatus  the 
auxiliary  cylinder  e,  which  is  made  to  revolve  upon  its  axle  as  it  rolls  along  the  road,  and  is  attached  to 
the  former  bv  a  frame  //:  this  cylinder  {e)  is  perforated  all  over  Its  surface  with  holes,  or  slots;  and  when 
it  passes  along  the  road,  the  mud,  which  is  conducted  to  it  by  the  scraper  g  g,  presses  through  these  holes, 
or  slots,  to  the  interior.  Fig.  ,571.  is  a  side  view  of  this  cylindrical  roller  (e)  attached  to  the  frame//;  within 
this  cyUndrical  roller  thebox  A  is  suspended,  swinging  upon  pivots ;  and  as  the  roller  goes  round,  the 
brush  I  removes  the  mud  from  the  cylinder,  and  causes  it  to  fall  into  the  box  below.  When  the  box  la 
filled  with  mud,  it  may  be  discharged  through  the  door*.     {Neivton's  Juurnal,  voL  xiii.  p.  27.) 

3758.  Marshal,  on  the  subject  of  repairing  roads,  observes,  that  the  best  service  of  the 
surveyor  is  to  keep  their  surfaces  smooth  and  even,  so  that  rain-water  may  find  a  free 
and  ready  passage  to  its  proper  drain.  Ruts  and  hollow  parts  are  to  be  filled  up,  level 
or  even  with  the  general  surface,  as  often  as  they  are  formed.  Tliis  attention  is  more 
especially  requisite  to  a  new-made  road,  whose  bed  and  foundation  are  not  yet  fully  con- 
firmed. But  in  every  case,  and  at  all  times,  a  solicitous  regard  is  due  to  this  most  im- 
portant, yet  most  neglected,  part  of  road-surveying.  Much  expense  of  materials  and 
labour  may  thereby  be  saved,  and  the  great  end  of  road-making  be  fully  obtained  ; 
namely,  that  of  rendering  the  road,  in  all  seasons,  easy,  safe,  and  pleasant  to  the 
traveller. 

3759.  To  keep  a  road  in  repair,  Edgeworth  observes,  it  will  for  some  time  require  the 
attention  of  the  maker :  ruts  will  be  continually  formed  in  the  loose  materials  ;  these 
must  be  sedulously  filled  up,  and  a  small  sprinkling  of  river  gravel  should  be  added. 
All  stones  larger  than  the  rest  should  be  removed  and  broken  smaller,  and  no  pains  should 
be  spared  to  render  the  whole  as  compact  and  smooth  as  possible.  At  a  moderate  dis- 
tance from  the  capital,  if  no  wheels  of  a  smaller  breadth  than  six  inches,  and  if  no  greater 
load  than  one  ton  on  each  wheel,  be  permitted  to  pass  on  it,  a  road  will  last  a  long  time, 
and  may  be  kept  in  constant  repair  at  a  moderate  yearly  expense. 

3760.  The  repair  of  a  road  which  has  been  well  made,  or  after  it  has  been  put  into  a 
good  state  of  repair,  Paterson  observes,  requires  attention  more  than  expense.  "  No 
more  metals  ought  to  be  used  for  the  incidental  repair  of  that  road  ever  afterwards,  than 
are  just  equivalent  to  the  decay  of  the  road.  And  in  order  that  the  decay  of  the  old, 
and  of  course  the  supply  of  new,  metals  may  be  as  little  as  possible,  it  is  of  the  greatest 
consequence  that  the  road  never  be  allowed  to  get  rutted ;  for,  besides  tlie  unpleasant- 
ness of  such  a  road  to  the  traveller,  it  is  a  fact  not  generally  thought  upon,  that  the 
lateral  rubbing  of  the  wlicels  into  the  ruts  will  wear  and  grind  down  more  than  double 
the  metals  that  would  be  destroyed  on  a  smooth  road,  where  the  only  friction  of  the 
wheels  is  that  of  rolling  over  the  metals.  Besides,  when  a  road  is  much  rutted,  it  not 
only  retains  the  water,  and  consumes  a  greater  quantity  of  metals  (as  has  been  noticed)  ; 
but  the  rubbing  and  jolting  of  the  wheels  into  the  ruts  wears  down  the  iron  of  the 
wheels,  fatigues  the  beast  of  draught,  and  also  wears  harness,  &c.,  mucli  sooner  tiian 
when  the  road  is  smooth.  All  these,  and  much  more,  arc  the  bad  ellects  of  a  rutted 
road.  Having  premised  thus  mucli,  I  shall  next  advert  to  the  method  to  be  adopted  in 
order  to  keep  the  road  free  from  ruts,  at  as  little  expense  and  labour,  and  with  as  few 
aietals,  as  possible." 
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3761.  In  order  to  prevent  any  roailfrom  getting  rutted,  it  is  indispensable  that  it  be  kept  free  from  water 
by  umier-drainage.  No  road,  Haterson  continues,  "  that  has  any  tendency  to  rut,  should  be,  for  many  days 
together,  from  under  the  eye  of  one  who  has  a  general  charge,  and  who  is  ready  to  withdraw  a  workman 
to  this  or  that  part,  as  need  may  require. 

■u&i.  So  soon  as  newli/  put  on  metuls  begin  to  shift  by  the  wheels,  or  form  into  ruts,  they  should  be  imme- 
diati-ly  replaced,  every" little  ridge  broken  down,  and  every  rut,  hole,  or  inequality,  filled  up;  and  the 
road  kept  in  proper  shape  until  the  metals  become  bound  and  consolidated  together.  When  the  road  is 
attended  to  in  this  manner,  it  has  the  effect,  too,  of  subjecting  the  whole  of  the  metals  to  an  equal  fatigue. 
Every  time  that  a  little  new  metals  are  put  on  to  fill  up  any  hollow  parts  of  the  road,  those  parts  being 
then,  from  the  new  metals,  a  little  rougher  than  the  rest  of  the  road,  the  horses  naturally  avoid  travelling 
on  them  for  a  while  at  first,  until  they  have  become  a  little  smoother,  or  until  the  other  parts  begin  to 
get  rutted.  This  shirting  upon  the  road  wears  down  the  metals  equally,  and  jirevents  those  regular  tracks 
of  the  horse  and  of  the  wheels  which  would  otherwise  be  the  consequence.  By  adopting  this  method,  it 
will  be  found  that  less  labour  and  fewer  metals  will  be  required  in  the  course  of  the  year,  and  the  road  will 
always  be  in  good  order.  But,  on  the  other  hand,  to  allow  the  road  to  get  rutted,  and  then  to  fill  these 
ruts  with  new  metals  every  time  they  get  into  this  state,  as  is  frequently  done,  raises  the  track  of  the 
wheels,  leaving  hollow  the  track  of  the  horse,  and  so  gives  the  road  a  concave,  instead  ofa  convex,  shape  in 
the  middle :  this  retains  the  water,  and  injures  the  road  very  much.  The  same  thing  occurs  again,  and  the 
same  process  is  repeated  ;  and  in  this  way  the  most  extravagant  quantity  of  metals  may  be  put  on,  and  yet 
the  road  never  be  in  good  order." 

3763.  For  the  repair  of  an  old  road,  the  following  directions  are  given  by  M'Adam,  in 
his  Report  cfthe  Committee,  ^c.  o/"  1811,  corrected  however  to  1819  :  — 

3761.  "  Ko  addition  of  materials  is  to  be  brought  upon  a  road,  unless  in  any  part  it  be  found  that  there  is 
not  a  quantity  of  clean  stone  equal  to  ten  inches  in  thickness. 

376.5.  The  stone  already  on  the  road  is  to  be  loosened  up  and  broken,  so  as  no  piece  shall  exceed  six 
ounces  in  weight.  The  road  is  then  to  be  laid  as  flat  as  possible ;  a  rise  of  three  inches  from  the  centre 
to  the  side  is  sufficient  for  a  road  thirty  feet  wide.  The  stones,  when  loosened  in  the  road,  arc  to  be 
gathered  off  by  means  of  a  strong  heavy  rake,  with  teeth  two  and  a  half  inches  in  length,  to  the  side  of  the 
road,  and  there  broken ;  and  on  no  account  are  stones  to  be  broken  on  the  road. 

3761).  If'hen  the  great  stones  have  been  removed,  and  none  left  in  the  road  exceeding  six  ounces,  the  road 
is  to  be  put  in  shape,  and  a  rake  employed  to  smooth  the  surface,  which  will  at  the  same  time  bring  to  the 
surface  the  remaining  stone,  and  will  allow  the  dirt  to  go  down. 

3767.  ll'hen  the  road  is  so  prepared,  the  stone  that  has  been  broken  by  the  side  of  the  road  is  then  to  be 
carefully  spread  on  it :  this  is  rather  a  nice  operation,  and  the  future  quality  of  the  road  will  greatly  de- 
pend on  the  manner  in  which  it  is  performed.  The  stone  must  not  be  laid  on  in  shovelfuls,  but  scattered 
over  the  surface,  one  shovelful  following  another,  and  spreading  over  a  considerable  space. 

3768.  On/i/  a  small  space  of  road  should  be  lifted  at  once  ;  five  men  in  a  gang  should  be  set  to  lift  it  all 
across  ;  two  men  should  continue  to  pick  up  and  rake  off  the  large  stones,  and  to  form  the  road  for 
receiving  the  broken  stone  ;  the  other  three  should  break  stones  ;  the  broken  stone  to  be  luid  on  as  soon 
as  the  piece  of  road  is  prepared  to  receive  it,  and  another  piece  to  be  broken  up ;  two  or  three  yards  at  one 
lift  are  enough.  The  proportioning  of  the  work  among  the  five  men  must  of  course  be  regulated  by  the 
nature  of  the  road  ;  when  there  are  many  very  large  stones,  the  three  breakers  may  not  be  able  to  keep 
pace  with  the  two  men  employed  in  lifting  and  forming,  and  when  there  are  few  large  stones  the  contrary 
may  be  the  case ;  of  all  this  the  surveyor  must  judge  and  direct.  But  to  lift  and  relay  a  road,  even  if  the 
materials  should  have  been  originally  too  large,  would  in  many  cases  be  highly  unprofitable.  'I'he  road 
between  Cirencester  and  Bath  is  madeof  stone  too  large  in  size,  but  it  is  of  so  friable  a  nature  that  in  lifting 
it  becomes  sand  ;  in  this  case  I  recommended  cutting  down  the  high  places,  keeping  the  surface  smooth, 
and  gradually  wearing  out  the  materials  now  in  the  road,  and  then  replacing  them  with  some  stone  ofa 
better  quality  properly  prepared.  A  part  of  the  road  in  the  Bath  district  is  in  like  manner  made  of  free- 
stone, which  it  would  be  unprofitable  to  lift. 

3769.  At  Egham  in  Surrey  it  was  necessary  to  remove  the  whole  road,  to  separate  the  small  portion  of 
valuable  materials  from  the  mass  of  soft  matter  of  which  it  was  principally  composed,  which  was  removed 
at  considerable  expense,  before  a  road  could  be  again  made  upon  the  site. 

3770.  Other  cases  of  several  kinds  have  occurred,  where  a  different  method  must  be  adopted,  but  which  it 
is  impossible  to  specify,  and  which  must  be  met  by  the  practical  skill  of  the  officer  whose  duty  it  may  be 
to  superintend  the  repair  ofa  road,  and  who  must  constantly  recur  to  general  principles.  These  principles 
are  uniform,  however  much  circumstances  may  differ,  and  they  must  form  the  guide  by  which  his  judg- 
ment must  be  always  directed.  When  additional  stone  is  wanted  on  a  road  that  has  consolidated  by  use, 
the  old  hardened  surface  of  the  road  is  to  be  loosened  with  a  pick,  in  order  to  make  the  fresh  materials 
unite  with  the  old. 

3771.  Huts.  Carriages,  whatever  be  the  construction  of  their  wheels,  will  make  ruts  in  a  new-made  road 
until  it  con.solidates,  however  well  the  materials  may  be  prepared,  or  however  judiciously  applied ;  there, 
fore  a  careful  person  must  attend  for  some  time  after  the  road  is  opened  for  use,  to  rake  in  the  tracks 
made  by  wheels. 

377'2.  The  tools  to  be  used  are,  strong  picks,  but  short  from  the  handle  to  the  point,  for  lifting  the  road  ; 
small  hammers  of  about  one  pound  weight  in  the  head,  the  face  the  size  of  a  new  shilling,  well  steeled, 
with  a  short  handle;  rakes  with  wooden  heads,  ten  inches  in  length,  and  iron  teeth  about  two  inches  and 
a  half  in  length,  very  strong,  for  raking  out  the  large  stones  where  the  road  is  broken  up,  and  for  keeping 
the  road  smooth  after  being  relaid,  and  while  it  is  consolidating;  very  light  broad-mouthed  shovels,  to 
spread  the  broken  stone  and  to  form  the  road 

377-3.  Every  road  is  to  be  made  of  broken  stone,  without  mixture  of  earth,  clay,  chalk,  or  any  other  matter 
that  will  imbibe  water  and  be  affected  with  frost :  nothing  is  to  be  laid  on  the  clean  stone  on  pretence  of 
binding;  broken  stone  will  combineby  its  acute  angles  into  a  smooth  solid  surface  that  cannot  be  affected 
by  vicissitudes  of  weather,  or  displaced  by  the  action  of  wheels,  which  will  pass  over  it  without  a  jolt,  and 
consequently  without  injury." 

3774.  Telford's  directions  for  repairing  roads  differ  little  from  his  instructions  for 
forming  roads,  already  quoted. 

377.5.   Where  a  road  has  no  solid  and  dry  foundation,  he  breaks  it  up,  lays  bare  the  soil,  drains  it,  and 

bottoms  with  soft  stones  or  cinders,  —  the  former  set  by  hand  with  the  broadest  end  down,  in  the  form  of 

a  neat  pavement  {fig.  512.)  ;  over  this  foundation  he,  as  usual,  l.iys  on  six  inches  of  stones  broken  so  as 

-„„  to  pass  through  a  ring  tv.'O  inches  and  a  half  in  diame. 

572  ter,  &c. 

3776.  Where  a  road  has  some  foundation,  but  an  im. 
perfect  one,  or  is  hollow  in  the  middle,  all  the  large 
stones  appearing  on  the  surface  of  it  must  be  raised  and 
broken ;  the  eighteen  centre  feet  of  it  must  be  so  treated, 
and  then  covered  with  a  coating  of  broken  stones,  suf- 
ficient to  give  it  a  proper  shape,  and  to  make  it  solid  and  hard. 

3777.  Where  a  road  already  hns  a  good  fuundatiun,  and  also  a  good  shape,  no  materials  should  be  laid 
upon  it,  but  for  the  purpose  of  filling  ruts  and  hollow  places,  in  thin  layers,  as  soon  as  they  appear.  Stones 
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broken  small,  as  above  described,  being  angular,  will  fasten  together.     In  this  way  a  road,  when  once  well 
made  may  be  preserved  in  constant  repair  at  a  small  expense. 

3778.  Paitial  mefalling.  Where  the  breadth  of  that  part  of  a  road,  wliich  alone  has  been  formed  of 
hard  materials,  and  over  which  tlie  carriages  commonly  pass,  is  less  than  eighteen  feet,  it  must  be  widened 
with  layers  of  broken  stones  to  that  breadth,  first  digging  away  the  earth,  and  forming  a  bed  for  them  with 
pavement  and  broken  stones  at  least  ten  inclies  deep.  Near  large  towns  the  whole  breadth  of  the  road- 
way should  be  covered  with  broken  stones. 

3779.  A/l  labour  by  day  wages  ought,  as  far  as  possible,  to  he  discontinued  in  repairing  roads.  The 
surveyors  should  make  out  specifications  of  the  work  of  every  kind  that  is  to  be  performed  in  a  given 
time.  This  should  be  let  to  contractors;  and  the  surveyors  should  take  care  to  see  it  completed  according 
to  the  specifications,  before  it  is  paid  for.  Attention  to  this  rule  is  most  essential,  as  in  many  cases  not 
less  than  tv/o  thirds  of  the  money  usually  expended  in  day  labour  is  wasted. 

3780.  The  best  seasons  for  repairing  roads  are  generally  considered  to  be  autumn  and 
spring,  when  the  weather  is  moist  rather  than  otherwise. 

3781.  B.  Farey  prefers  laying  on  gravel  vihen  the  road  is  in  a  moist  state,  immediately  after  the  road  has 
had  a  scraping,  in  consequence  of  there  being  upon  the  surface  of  the  road  a  small  quantity  of  dirty  matter 
and  broken  gravel,  which  then  form  a  sort  of  cement  for  the  gravel  to  fix  in. 

3782.  Walker  considers  the  best  season  for  repaii-ing  roads  to  be  the  spring  or  very  early  in  the  summer, 
when  the  weather  is  likely  neither  to  be  very  wet  nor  dry  ;  for  both  of  these  extremes  prevent  the  mate- 
rials from  consolidating,  and  therefore  cause  waste,  and  at  the  same  time  either  a  heavy  or  a  dusty  road  : 
but  if  done  at  the  time  he  has  recommended,  the  roads  are  left  in  good  state  for  the  summer,  and  become 
consolidated  and  hard  to  resist  the  work  of  the  ensuing  winter. 

3783  The  seasons  for  repairing  preferred  by  Paterson  are  also  spring  and  autumn.  "  Although  it  is 
proper,"  he  says,  "  at  all  times  of  the  year,  to  put  on  a  little  metals  whenever  any  hole  makes  its  appear- 
ance, yet  in  the  drought  of  summer  this  will  seldom  be  necessary.  In  summer,  the  roads  are  less  liable 
to  cut ;  but  if,  at  some  places,  a  little  fresh  metals  may  be  necessary,  no  more  should  be  put  on  than  are 
barely  sufficient  to  bring  those  holes  to  the  level  of  the  rest  of  the  roari.  Metals  that  arc  put  on  in  the 
drought  of  summer  do  not  soon  bind  together.  Until  such  time  as  there  is  rain  sufficient  to  cause  them 
to  bind,  they  will  keep  shifting  and  rolling  about,  and  make  a  very  unpleasant  road  to  travel  on.  The 
most  proper  times  of  the  year  to  put  on  any  quantity  of  metals  are  about  the  months  of  October  and  April, 
as  they  always  bind  best  u  hen  the  road  is  neither  too  wet  nor  too  dry.  When  they  are  put  on  about  the 
month  of  October,  they  become  firm  before  winter;  and  with  a  little  constant  attention,  the  road  will  be 
easily  kept  in  good  order  until  the  spring  :  and  if  it  has  been  thecase  that  the  road  has  not-been  sufficiently 
attended  to  during  the  winter,  and  that  it  has  got  into  a  bad  state  towards  the  spring,  by  putting  on  fresh 
metals  about  the  month  of  April,  sufficient  to  bring  it  into  smooth  surface  order,  it  will  be  very  easily  kept 
in  this  good  state  throughout  the  summer." 

3784.  M'AUam,  on  being  asked,  "  Would  you  prefer  repairing  old  roads  in  dry  weather  or  in  wet 
weather  ? "  answers  :  "  In  wet  weather  always  j  I  always  prefer  mending  a  road  in  weather  not 
very  dry." 

Sect.  VII.      Railroads. 

3785.  liaihi'at/s  or  iramroads  are  not  intended  to  be  considered  here  as  connected 
with  mines,  canals,  or  other  works  which  come  directly  under  the  province  of  the 
higher  branches  of  engineering ;  but  merely  as  substitutes  for  the  whole  or  a  part  of 
the  metalled  surface  of  common  roads.  The  necessity  of  an  expeditious  and  cheap 
mode  of  conveying  coals  from  the  pits  to  the  ships  had,  as  early  as  the  year  1676,  intro- 
duced the  use  of  wooden  railways  for  the  waggons  to  move  upon  between  the  Tyne 
river  and  some  of  the  principal  pits  ;  and  these  by  degrees  became  extended  to  a  great 
number  of  other  coal-works.  Tliey  were  first  solely  employed  for  transporting  coals  to 
a  moderate  distance  from  the  pits,  to  the  places  where  they  could  be  shipped,  being 
universally  made  of  wood.  By  degrees  they  were,  however,  carried  to  a  farther  extent ; 
the  scarcity  of  wood,  and  the  expense  of  their  repairs,  suggested  the  idea  of  employing 
iron  for  the  purposes  of  improving  these  roads.  At  the  first,  flat  roads  of  bar  iron  were 
nailed  upon  the  original  wooden  rails,  or,  as  they  were  technically  called,  sleepers ;  and 
this,  though  an  expensive  process,  was  found  to  be  a  great  improvement.  But  the  wood 
on  which  these  rested  being  liable  to  rot  and  give  way,  some  imperfect  attempts  were 
made  to  make  them  of  cast  iron  ;  but  these  were  found  to  be  liable  to  many  objections, 
imtil  the  business  was  taken  in  hand  by  Outram,  an  engineer  at  Butterly  Hall,  Derby- 
shire, who  contrived,  at  the  same  time,  so  far  to  diminish  the  expense,  and  improve  tlie 
strength  of  the  road,  as  to  bring  them  to  a  degree  of  perfection  that  no  one  who  has 
not^een  them  can  easily  conceive  could  have  been  done.  This  liaving  been  carried 
into  execution  in  a  few  cases,  and  found  to  answer,  has  been  improved  upon  and  sim- 
plified by  practice,  till  it  is  now  brought  to  such  a  state  of  perfection  as  to  have  given 
proofs  tliat  it  adiuits  of  being  carried  much  beyond  the  limits  of  what  was  for  many 
years  conceived  to  be  possible,  and  to  afford  demonstrative  evidence  that  it  may  be  in 
future  employed  to  a  wider  extent  still,  to  which  no  limits  can  be  at  present  assigned  or 
foreseen. 

3786.  Railways  are  of  three  kinds ;  flat,  edged,  and  suspension  railways.  The  flat 
railway  is  composed  ot  pieces  of  timber,  four  or  five  inches  square,  called  rails  ;  or  of 
pieces  of  cast  iron,  of  about  four  inches  in  breadth,  and  one  or  more  inches  in  tliickness, 
according  to  the  weiglit  they  are  to  carry.  The  edge  rail  is  formed  of  pieces  of  cast  or 
wrought  iron  (the  latter  is  now  generally  preferred),  with  a  ledge  or  flanch  rising  at 
right  angles  in  the  inner  side  of  the  rail.  The  flat  rails  are  generally  laid  on  pieces  of 
timber  called  sleepers,  and  the  edge  rails  on  solid  blocks  of  stone,  from  nine  to  twelve 
inches  in  thickness.  The  suspension  rail  consists  of  a  line  of  vertical  edge,  elevated  on 
posts ;  across  this  line  the  load  is  placed,  like  the  panniers  on  the  back  of  a  horse,  by  a 
buitable  contrivance  for  diminishing  friction,  and  adjusting  the  weight  so  as  it  may  be 
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equally  balanced  on  both  sides.  As  we  have  before  observed,  this  subject  belongs  more 
properly  to  engineering  than  to  agriculture,  and  therefore  ive  shall  confine  ourselves  to 
railroads,  as  substitutes  for,  or  as  connected  with,  common  country  roads.  {Trans. 
Hig/d.  Soc.  vol.  vi.) 

3787.  In  countries,  tlie  surfaces  of  which  are  rugged,  or  where  it  is  difficult  to  obtain 
water  for  lockage,  where  the  weight  of  the  articles  of  the  produce  is  great  in  comparison 
with  their  bulk,  and  where  they  are  mostly  to  be  conveyed  from  a  higher  to  a  lower 
level — in  these  cases,  Telford  observes,  iron  railways  are,  in  general,  preferable  to  canal 
navigation. 

,'5788.  On  a  railway  well  constructed,  and  laid  with  a  declivity  of  fifty-five  feet  in  a  mile, 
it  is  supposed  that  one  horse  will  reatlily  take  down  waggons  containing  from  twelve  to 
fifteen  tons,  and  bring  back  the  same  waggons  with  four  tons  in  them.  This  declivity, 
therefore,  suits  well,  when  the  imports  are  only  one  fourth  part  of  what  is  to  be  exported. 
If  the  empty  waggons  only  are  to  be  brought  back,  the  declivity  may  be  made  greater ; 
or  an  additional  horse  applied  on  the  returning  journey  will  balance  the  increase  of  de- 
clivity. If  the  length  of  the  railway  were  to  be  considered,  it  may,  it  is  supposed,  with- 
out much  inconvenience,  be  varied  from  being  level  to  a  declivity  of  one  inch  in  a  yard  ; 
and  by  dividing  the  whole  distance  into  separate  stages,  and  providing  the  number  of 
horses  suitable  for  each  portion  of  railway,  according  to  tlie  distance  and  degree  of  de- 
clivity, the  whole  operation  may  be  carried  on  witli  regularity  and  despatch. 

,'5789.  Railways  may  be  laid  out  so  as  to  suit  the  surface  of  very  irregular  countries,  at  a 
comparatively  moderate  expense.  A  raihvay  nxay  be  constructed  in  a  much  more  ex- 
peditious manner  than  a  navigable  canal  ;  it  may  be  introduced  into  many  districts  where 
canals  are  wholly  inapplicable ;  and  in  case  of  any  change  in  the  working  of  mines, 
pits,  or  manufactories,  the  rails  may  be  taken  up,  and  laid  down  again  in  new  situations, 
at  no  very  great  expense  or  trouble. 

3790.  The  whole  load  to  be  drawn  by  one  horsa  upon  railways  was  at  first  put  into  one 
wao'o'on ;  but  now,  when  the  load  is  so  much  augmented,  it  has  been  found  eligible  to 
divide  it  into  many  paits,  so  that  no  one  waggon  shall  carry  more  than  one  or  two  tons  ; 
by  this  method  the  weight  is  so   divided,  that  tlie  pressure  is  never  so  great  upon  one 

point  as  to  be  in  danger  of  too  much 
crushing  the  road ;  the  carriages  can  be 
made  much  more  limber  and  light  in  all 
their  parts  {Jig.  573.),  and  they  are  much 
more  easily  moved,  and  more  manageable 
in  all  respects,  than  they  otherwise  would 
have  been.  And  another  advantage  of 
this  arrangement,  which  deserves  to  be 
particularly  adverted  to,  is,  that  it  admits 
of  shifting  the  carriages,  so  as  to  leave  a  load,  as  it  were,  in  parcels  at  diiferent  places 
where  they  may  be  required,  without  trouble  or  expense.  Tliis,  when  it  comes  to  be 
fully  understood  and  carried  into  practice,  will  be  a  convenience  of  inestimable  value ; 
a  thing  that  has  been  always  wanted,  and  never  yet  has  been  found,  though  it  has  been 
diligently  sought  for. 

3791.  Of  the  advantage  of  railways  a  striking  proof  is  given  by  Anderson  (Recre- 
ations, 4:c.),  in  the  case  of  one  formed  by  Wilkes  near  Loughborough.  Its  extent  was 
about  five  miles,  and  it  led  from  a  coal-mine  to  a  market.  He  found  it  so  fully  to 
answer  his  expectations  after  it  was  finished,  that  he  communicated  to  the  Society  of 
Arts  an  account  of  some  trials  he  had  made  of  it,  requesting  that  such  of  the  members 
of  that  respectable  institution  as  were  desirous  of  information  on  that  head  woidd  do 
him  the  honour  to  witness  some  experiments  that  he  wished  to  make  upon  it  for  th§  in- 
formation of  the  public.  A  committee  of  the  members  was  accordingly  deputed  for  that 
purpose,  and  before  them  he  showed  that  a  moderate-sized  horse,  of  about  twenty  pounds 
value,  could  draw  upon  it  with  ease  down  hill  (the  descent  being  one  foot  in  a  hundred) 
thirty-two  tons,  and  without  much  difficulty  forty-three,  and  seven  tons  up  hill,  inde- 
pendent of  the  carriages.  The  doctor  concludes  from  these  facts,  tliat  upon  a  perfect 
level  a  horse  could  draw  with  ease  from  ten  to  twenty  tons.  It  is  observed  that  Wilkes's 
railway,  on  which  the  experiments  were  made,  was,  from  local  circumstances,  laid  upon 
wooden  sleepers,  and  is  not  so  perfect  as  those  done  upon  stone.  But.it  is  added,  that 
twenty  tons  constitute  the  load  which  such  a  horse  could  draw  with  ease,  travelling  at 
the  usual  waggon  rate,  in  boats  upon  a  canal ;  so  that  the  number  of  horses  required  in 
this  way  will  not  be  much,  if  at  all,  greater  than  on  a  canal.  Certain  advantages  attach 
to  this  mode  of  conveyance,  which  do  not  so  well  apply  to  a  canal,  and  vice  versa ;  but 
it  is  not  his  intention  to  draw  a  parallel  between  these  two  modes  of  conveyance.  Nobody 
can  entertain  any  doubt,  he  tliinks,  about  the  utility  of  canals  where  they  are  easily 
practicable.  He  only  wishes  to  point  out  this  as  an  eligible  mode  of  conveyance,  where 
canals  cannot  be  conveniently  adopted. 
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3792.  In  forming  and  constructing  ra)iwa;i/s,  the  best  line  the  country  affords  should 
be  traced  out,  having  regard  to  tlie  direction  of  the  carriage  of  articles,  or  trade  to  be 
expected ;  and  if  such  trade  be  both  ways  in  nearly  equal  quantities,  a  line  as  nearly 
horizontally  level  as  possible  should  be  chosen.  If  the  trade  is  all  in  one  direction,  as  is 
generally  the  case  between  mines  and  navigation,  then  the  most  desirable  line  is  one  with 
a  gentle  gradual  descent,  such  as  shall  make  it  not  greater  labour  for  the  horses  employed 
to  draw  the  loaded  waggons  down,  than  the  empty  ones  back  ;  and  this  will  be  found  to 
be  the  case  on  a  railway  descending  about  one  foot  vertical  in  one  hundred  feet  horizontal : 
or,  if  the  railway  and  carriages  are  of  the  very  best  construction,  the  descent  vertical  may 
be  to  the  length  horizontal  as  1  to  50,  where  there  is  little  or  no  upgate  loading.  In 
cases  between  mines  and  navigations,  the  descents  will  often  be  found  greater  than  could 
be  wished.  On  a  railway  on  the  improved  plan,  where  the  descent  is  more  than  as  1  to 
50,  six  or  eiglit  waggons,  loaded  with  thirty  or  forty  hundred  weight  each,  will  have  such 
a  tendency  to  run  do^\Tiwards,  as  would  require  great  labour  of  one  horse  to  check  and 
regulate,  unless  that  tendency  were  checked  by  sledging  some  of  the  wheels.  On  such, 
and  steeper  roads,  iron  slippers  are  applied,  one  or  more  to  a  gang  of  waggons,  as  occa- 
sion may  require.  Each  slipper  being  chained  to  the  side  of  one  of  the  waggons,  and, 
being  put  under  the  wheel,  forms  a  sledge.  Where  the  descent  is  very  great,  steep 
inclined  planes,  with  machinery,  may  be  adopted  so  as  to  render  tlie  other  parts  of  the 
railway  easy.  On  such  inclined  planes  the  descending  loaded  waggons  being  applied  to 
raise  tlie  ascending  empty,  or  partly  loaded  ones,  the  necessity  of  sledging  the  wheels  is 
avoided,  and  the  labour  of  the  horse  greatly  reduced  and  lessened.      [Fulton.) 

3793.  I7i  order  to  obtain  the  desired  levels,  gentle  descents,  or  steep  inclined  planes,  and 
to  avoid  sharp  turns  and  circuitous  tracks,  it  will  often  be  found  prudent  to  cross  valleys 
by  bridges  and  embankments,  and  to  cut  through  ridges  of  land ;  and,  iit  very  rugged 
countries,  short  tunnels  may  sometimes  be  necessary.  The  line  of  railway  being  fixed, 
and  the  plans  and  sections  by  which  the  same  is  to  be  executed  being  settled,  the  ground 
for  the  whole  must  be  formed  and  effectually  di-ained.  The  breadth  of  the  bed  for  a 
single  railway  should  be,  in  general,  four  yards ;  and  for  a  double  one  six  yards,  exclu- 
sive of  the  fences,  side  drains,  and  ramparts. 

3794.  The  bed  of  road  being  thus  formed  to  the  proper  inclination,  and  the  embankments 
and  works  thereof  made  firm,  the  surface  must  be  covered  with  a  bed  of  stones  broken 
small,  or  good  gravel,  six  inches  in  thickness  or  depth.  On  this  bed  must  be  laid 
the  sleepers,  or  blocks  to  fasten  the  rails  upon.  These  should  be  of  stone,  in  all  places 
where  it  can  be  obtained  in  blocks  of  sufficient  size.  Tliey  should  be  not  less  than  eight, 
nor  more  than  twelve,  inches  in  thickness  ;  and  of  such  breadth  (circular,  square,  or  trian- 
gular) as  shall  make  them  150  lbs.  or  200  lbs.  weight  each.  Tlieir  shape  is  not  material, 
so  as  they  have  a  flat  bottom  to  rest  upon,  and  a  small  portion  of  their  upper  surface  level, 
to  form  a  firm  bed  for  the  end  of  the  rails.  In  the  centre  of  each  block  should  be  drilled 
a  hole,  an  inch  and  a  half  in  diameter,  and  six  inches  in  depth,  to  receive  an  octagonal  plug 
of  dry  oak  five  inches  in  length :  for  it  should  not  reach  the  bottom  of  the  hole  ;  nor 
should  it  be  larger  than  so  as  to  put  in  easily,  and  without  much  driving ;  for  if  too 
tiglit  fitted,  it  might,  when  wet,  burst  the  stone.  These  plugs  are  each  to  receive  an  iron 
spike,  or  large  nail,  with  a  flat  point  and  long  head,  adapted  to  fit  the  counter-sunk  notches 
in  the  ends  of  two  rails,  and  thereby  to  fasten  them  down  in  the  proper  position  or 
situation  in  which  they  are  to  lie. 

3795.  With  regard  to  the  rails,  they  should  be  of  the  stoutest  cast-iron,  one  yard  in 
length  each,  formed  with  a  flanch  on  the  inner  edge,  about  two  inches  and  a  half  high  at 
the  ends,  and  three  and  a  half  in  the  centre ;  and  shaped  in  the  best  manner  to  give 
strength  to  the  rails,  and  keep  the  wheels  in  their  track.  The  soles  of  tlie  rails,  for 
general  purposes,  should  not,  he  tliinks,  be  less  than  four  inches  broad ;  and  the 
thickness  proportioned  to  the  work  they  are  intended  for.  On  railways  for  heavy 
burthens,  great  use,  and  long  duration,  the  rails  should  be  very  stout,  weighing  40  lbs., 
or  in  some  cases  nearly  half  a  hundred  weight,  each.  For  railways  of  less  consequence, 
less  weight  of  metal  will  do  ;  but  it  will  not  be  prudent  to  use  them  of  less  than  30  lbs. 
weight  each,  in  any  situation  exposed  to  breakage  above  ground.  But  it  is  observed 
that  in  mines,  and  other  works  under  ground,  where  very  small  carriages  only  can  be 
employed,  very  light  rails  are  used,  forming  what  are  called  tramroads,  on  a  system 
introduced  by  Carr;  and  these  kinds  of  light  railways  have  been  much  used  above  ground 
in  Shropshire,  and  other  counties  where  coals  and  other  minerals  are  obtained. 

3796.  Infixing  the  blocks  and  rails,  great  attention  is  required  to  make  them  firm. 
No  earth  or  soft  materials  should  be  used  between  the  blocks  and  tlie  bed  of  small 
stones  or  gravel,  on  which  the  rails  must  all  be  fixed  by  an  iron  gauge,  to  keep  the 
sides  at  a  regular  distance,  or  parallel  to  each  other.  The  best  width  of  road,  for  general 
purposes,  is  four  feet  two  inches  between  the  flanches  of  the  rails;  tlie  wheels  of  the 
carriages  running  in  tracks  about  four  feet  six  inches  asunder.  Rails  of  particular 
forms  are  necessary,  where  roads  branch  out  from  or  intersect  each  other,  and  wlicra 
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carriage  roads  cross  the  railways ;  and,  at  turnings  of  the  railways,  great  care  is  required 
to  make  them  perfectly  easy.  The  rails  of  the  side  forming  the  inner  part  of  the  curve 
should  be  fixed  a  little  lower  than  the  other;  and  the  rails  sliould  be  set  a  little  under 
the  gauge,  so  as  to  bring  the  sides  nearer  together  tlian  in  the  straight  parts :  these 
deviations  in  level  and  width  to  be  in  proportion  to  the  sharpness  of  the  curve.  The 
blocks  and  rails  being  fixed  and  spiked  fast,  nothing  more  remains  to  be  done  than  to  fill 
the  horse-path,  or  space  between  tlie  blocks,  with  good  gravel,  or  otlier  proper  materials; 
a  little  of  wliich  must  also  be  put  on  the  outside  of  the  blocks,  to  keep  them  in  their  proper 
places.  This  gravel  should  always  be  kept  below  the  surface  of  the  rails  on  which  the 
wheels  are  to  run,  to  keep  the  tracks  of  the  wheels  free  from  dirt  and  obstructions.  The 
form  of  the  rails  must  be  such  as  will  free  them  from  dirt  if  the  gravelling  is  kept  below 
their  level. 

3797.  The  formation  of  edge  railwai/s,  on  the  middle  or  sides  of  public  roads,  has  been  re- 
commended by  Dr.  Anderson,  Fulton,  Edgeworth,  Middleton,  Stevenson,  Mathews,  Baird, 
and  others.  A  flat  railway,  with  the  rail  ten  or  twelve  inches  broad,  we  conceive,  miglit  be 
laid  down  along  the  sides  of  a  road  with  advantage.  It  would  require  a  rib  below  of  sufficient 
strength  to  bear  waggons  of  any  weight.  Tliis  strength  would  be  communicated  partly 
by  the  mass  of  material,  but  chiefly  by  the  rib  {Jig.  574.  a,  a),  resting  on  a  bed  of  bricks 
or  masonry  below  [b).     Such   a  railroad  might  be  used  by  any  description  of  carriage, 
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light  or  heavy.  But  the  best  description  of  railroad  for  the  sides  of  a  highway  is  pro- 
bably some  of  those  formed  of  blocks  of  stone,  already  described.  Stone  railways  of  this 
sort  appear  to  have  been  suggested  by  Le  Large  {Machines  Approuvces,  vol.  iii.)  in 
France  ;  and  afterwards  by  Mathews  {Committee  Examinations,  May  180S.)  in  England, 
but  they  have  never  been  fairly  tried.  The  best  specimen  we  have  seen  is  in  a  street  in 
Milan,  where  it  is  not  so  necessary,  the  whole  breadth  being  very  well  paved. 


Chap.  V. 
Formation  of  Canals. 

3798.  Though  the  subject  of  cajials  is  not  included  in  that  of  agriculture,  yet  it  is  so 
intimately  connected  with  territorial  improvement,  that  it  would  be  improper  in  a  work 
of  this  description  to  pass  it  over.  Canals  of  any  extent  are  never  the  work  of  an  indi- 
vidual ;  they  are  always  formed  by  public  bodies,  constituted  and  empowered  by  public 
acts :  but  it  is  of  importance  to  individuals  to  know  the  boi  t  of  effect  which  a  canal 
passing  through  their  property  may  have,  both  on  its  appearance  and  value  ;  not  merely 
as  a  medium  of  conveyance,  but  as  a  source  of  population,  of  water  for  irrigation  or 
mills,  or  the  use  of  stock,  and  even  as  an  object  of  ornament.  For  this  purpose  we 
shall  submit  some  remarks  on  the  utility  of  canals,  the  choice  of  lines,  the  powers 
granted  to  canal  companies,  and  the  mode  of  execution. 

Sect.  I.      Utiliti/  and  Rise  of  Navigable  Canals. 

3799.  Good  roads,  canals,  and  navigable  rivers.  Dr.  Smith  observes  (  Wealth  of  Nations, 
i.  229.),  by  diminishing  the  expense  of  carriage,  put  the  remote  parts  of  the  country 
more  nearly  upon  a  level  with  those  in  the  neighbourhood  of  large  towns ;  and  on  that 
account  they  are  the  greatest  of  all  improvements.  They  encourage  the  cultivation  of  the 
remote  parts,  which  must  always  be  the  most  extensive  circle  of  the  country.  They  are 
advantageous  to  towns,  by  breaking  down  the  monopoly  of  the  country  in  its  neighbour- 
hood ;  and  they  are  advantageous  to  all  parts  of  the  country,  for  though  they  introduce 
some  rival  commodities  into  the  old  markets,  they  open  many  new  markets  to  its  produce. 
"  All  canals,"  says  an  intelligent  writer  on  this  subject  (See  Phillips's  General  Histort/ of 
Inland  Navigation,  Introd.),  "  may  be  considered  as  so  many  roads  of  a  certain  kind,  on 
which  one  horse  will  draw  as  much  as  thirty  liorses  on  ordinary  turnpike  roads,  or  on 
which  one  man  alone  will  transport  as  many  goods  as  tliree  men  and  eighteen  horses 
usually  do  on  common  roads.  The  public  would  be  great  gainers  were  they  to  lay  out 
upon  the  making  of  every  mile  of  a  canal  twenty  times  as  much  as  they  expend  upon 
a  mile  of  turnpike  road ;    but  a  mile  of  canal  is  often  made  at  a  less  expense  than 
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the  inile  of  turnpike ;  consequently  there  is  a  great  inducement  to  multiply  the  number 
of  canals." 

3800.  General  arguments  in  favour  of  canals  are  superseded  by  the  rapidly  improving  and  thriving  state 
of  tlie  several  cities,  towns,  and  villages,  and  of  the  agriculture  also,  near  to  most  of  the  canals  of  the 
kingdom  ;  the  immense  number  of  mines  of  coal,  iron,  limestone,  &c.,  and  great  works  of  every  kind 
to  which  they  have  been  conducted,  and  to  which  a  large  portion  of  them  owe  their  rise,  are  their  best 
recommendation.  In  short,  it  may  be  concluded,  that  no  canal  can  be  completed  and  brought  into  use, 
but  the  inhabitants  and  the  agriculture  of  the  district  will  shortly  feel  great  benefit  from  it,  whatever  may 
be  the  result  to  the  proprietors. 

3801.  The  fireat  advantages  of  canals  as  means  of  tra?isport  result  from  the  weight  which  may  be  moved 
along  by  a  small  power.  '1  he  velocity  with  which  boats  can  be  drawn  along  a  canal  is  confined  within 
very  narrow  limits,  owing,  as  Edgeworth  has  observed,  to  the  nature  of  the  resistance  to  which  they 
are  exposed  ;  this  resistance  increasing  in  a  geometrical  proportion,  as  the  squares  of  the  velocity  with 
which  the  moving  body  is  impelled :  whereas,  on  roads  or  railways,  an  increase  of  velocity  requires  only 
an  arithmetical  increase  of  power.  Or,  in  other  words,  to  draw  a  boat  with  ten  times  a  given  velocity, 
would  require  a  hundred  times  as  much  power  as  was  requisite  to  draw  it  with  that  given  velocity ; 
whereas,  to  draw  a  carriage  on  a  road  or  railway  with  ten  times  a  given  velocity,  would  require  only 
ten  times  the  given  power.  For  this  reason,  however  advantageous  canals  may  have  been  found,  for 
transporting  heavy  loads,  they  will  be  found  upon  trial  inferior  to  roads  in  promoting  expedition. 

3802.  Canals  appear  to  have  been  first  made  in  Egypt.  Though  less  attended  to 
by  the  Romans  than  roads,  yet  they  formed  some  in  this  country  near  Lincoln  and 
Peterborough. 

3803.  China  is  remarkable  for  its  canals,  and  there  are  said  to  be  many  in  Hindostan,  though  we  believe 
they  are  principally  for  the  purpose  of  irrigation.  In  Russia  there  are  some,  and  several  in  Sweden  ; 
one  or  two  in  Denmark  ;  some  in  Germany ;  and  a  great  many  in  Holland  The  canal  of  Burgundy 
in  France  was  commenced  under  Henry  IV.  ;  and  that  of  Languedoc  finished  by  Riquet,  the  Brindley 
of  France,  under  Louis  XIV.  Some  attempts  have  been  made  to  form  canals  in  the  hilly  country 
of  Spain  ;  and  a  great  many  excellent  ones  are  executed  in  America. 

SSOi.  Navigable  canals  in  Britain  took  their  rise  between  1155  and  1760,  by  the  Sankey  Brook  Com- 
pany in  Lancashire  ;  but  the  great  impulse  was  given  by  the  duke  of  Bridgewater  about  17;)?,  when  he 
fir!!t  commenced,  under  the  direction  of  Brindley,  the  canal  between  his  coal-works  at  Worsley  and 
Salford.  The  duke  of  Bridgewater  has,  in  consequence,  not  im|)roperly  been  called  the  father  of  canals 
in  England  ;  while  his  engineer,  Brindley,  by  his  masterly  performances  on  the  duke  of  Bridgewater's 
canal,  altered  and  extended  as  the  scheme  thereof  was  by  the  three  subsequent  acts  of  parliament,  has 
secured  to  himself,  and  will,  it  should  seem,  (from  a  comparison  of  the  great  features  and  minutiEe 
of  execution  in  this  the  first  canal,  with  most  others  in  this  country,  even  of  the  latest  construction,) 
long  contiime  to  hold  that  rank  among  the  English  engineers,  to  which  Uiquet  seems  entitled  among 
foreigners. 

380a.  Since  the  duke  of  Bridgewater's  time,  the  extension  of  canals  in  the  British  Isles  has  been  rapid. 
A  number  of  scientific  engineers  have  arisen,  of  whom  we  need  only  mention  Smeaton,  Rennie,  and  Tel. 
ford,  and  point  to  the  Caledonian  canal. 

Sect.  II.  Of  discovering  the  most  eligible  Route  for  a  Line  of  Canal. 
3806.  The  first  object,  when  the  idea  of  a  canal  is  determined  on  by  a  few  landed  pro- 
prietors, is  the  choice  of  a  skilful  and  experienced  engineer.  Such  an  artist  should 
undoubtedly  possess  a  considerable  degree  of  mathematical  knowledge.  Calculations, 
of  which  some  are  of  the  most  abstruse  and  laborious  kind,  will  frequently  occur;  and 
he  should,  therefore,  be  well  acquainted  with  the  principles  on  which  all  calculations  are 
founded,  and  by  which  they  arc  to  be  rightly  applied  in  practice.  An  engineer  should 
also  have  studied  the  elements  of  most  or  all  of  the  sciences  immediately  connected  with 
his  profession ;  and  he  should  particularly  excel  in  an  acquaintance  with  the  various 
branches  of  mechanics,  both  theoretical  and  practical.  His  knowledge  shoidd  compre- 
hend whatever  has  been  written  or  done  by  other  engineers ;  and  he  should  have  inform- 
ation in  every  dejiartment  of  his  business,  from  an  accurate  examination  of  the  most 
considerable  works  that  have  been  executed,  inider  all  the  various  circumstances  that  are 
likely  to  occur.  It  is  necessary  that  he  should  be  a  ready  and  correct,  if  not  a  finished, 
draughtsman.  He  should  also  be  conversant  with  the  general  principles  of  trade  and 
commerce  ;  with  the  various  operations  and  improvements  in  agriculture ;  with  the 
interests  and  connection  of  the  different  owners  and  occupiers  of  land,  houses,  mills,  &c.  ; 
an<l  with  all  the  general  laws  and  decisions  of  courts  pertaining  to  the  objects  connected 
with  his  profession.  By  an  extensive  acquaintance  with  the  disposition,  inclination,  and 
thickness  of  the  various  strata  which  compose  the  soil  or  land  of  the  British  Islands,  he 
will  be  able  to  avoid  many  errors  incident  to  those  who  are  destitute  of  this  knowledge. 
As  the  last,  though  not  the  least,  of  these  qualifications  of  an  engineer,  which  we  shall 
enumerate,  he  should  be  a  man  of  strict  integrity. 

3807.  A  proper  engineer  being  fixed  upon,  the  adventurers  should  not  tie  him  down  too  closely  by 
restrictions  as  to  time;  but  allow  him  leisure  to  consider,  digest,  and  revise,  again  and  again,  the  different 
projects  and  ways,  which  will,  in  mo.st  instances,  naturally  present  themselves  to  him  in  an  extensive  and 
thorough  investigation.  'I'he  engineer  should  be  allowed  to  choose  and  emi)loy  the  most  competent 
assistants,  and  to  call  in  and  occasionally  to  consult  the  opinions  of  eminent  or  prai-tical  men,  ;is  land- 
surveyors,  agents  of  the  neighbouring  landed  jiroperty,  the  principal  and  most  expert  commercial  men  of 
the  district  who  are  best  acquainted  with  its  trade  and  wants,  any  eminent  miners,  &c.  He. ;  and  such 
men  the  engineer  should  be  authorised  liberally,  and  at  once,  to  remunerate  for  their  services  and  intelli. 
gence.  Previously  to  the  beginning  of  any  minute  survey  or  system  of  levelling,  the  engineer  ought  to 
visit  all  the  objects  within  the  district  under  consideration,  and  eu'leavour  to  make  a  just  estimate  and 
preserve  memorandums  of  them  ;  as  of  the  trade  and  importance  of  iill  the  towns  likely  to  be  afrected  by 
the  undertaking;  of  all  mines  of  coal,  iron,  &c.,  quarries  of  limestone,  freestone,  slate,  &c,  or  the  situation 
where  such  can  be  found  ;  of  all  the  manufactories  of  heavy  and  cumbrous  goods,  and  other  extensive 
works  ;  and  generally  of  every  thing  likely  to  furnish  tonnage  for  a  canal.  The  most  eligible  route  for  a 
ranal  being  settled  in  the  engineer's  mind,  he  will  then  proceed  to  make  a  rough  calculation  of  the  quan- 
tity of  goods  of  each  kind  which  may  be  cxjicctcd  to  i)ass  upon  the  line  in  a  given  time;  he  will  also 
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examine  all  the  canals  and  rivers  with  which  the  proposed  canal  Is  to  connect,  and  ascertain  the  widths 
and  depths  thereof,  the  sizes  of  their  locks,  and  of  the  vessels  usually  navigating  them. 

3808.  The  dimensions,  narnfttT,  (rnrf  A/wrf  o//ofA-«  or  inclined  planes,  length  of  levels,  &c.,  may  now  be 
determined  on,  and  how  far  railways  or  branch  canals  or  roads  may  be  connected  with  the  main  line. 
Many  engineers,  and  especially  Fulton,  have  warmly  advocated  the  formation  of  small  canals.  On  this 
subject  Chapman,  a  most  judicious  artist,  observes,  "  that  the  system  of  small  canals  is  particularly  eligible 
in  all  countries  where  limestone,  coal,  iron  ore,  lead,  and  other  ponderous  articles,  not  liable  to  damage 
from  being  wet,  or  not  likely  to  be  stolen,  are  the  objects  chiefly  to  be  attended  to  ;  and  where  the  declivity 
of  the  country  runs  transversely  to  the  course  of  the  canal,  which  will  generally  be  the  case  along  the  sides 
of  mountains,  at  an  elevation  above  the  regular  ground  at  their  feet.  In  those  situations,  the  great  falls 
or  inclined  planes  may  be  made  at  the  forks  of  rivers,  so  that  the  upper  levels  may  branch  up  both  the 
vales,  and  thus  give  the  most  extended  communication.  A  situation  suited  for  those  canals  will  often 
h^  found  in  countries  that  are  not  absolutely  mountainous,  but  where  the  ground  regularly  declines  to- 
wards the  vales  or  large  rivers." 

3809.  A  rough  scctio7i  of  the  proposed  line  will  enable  the  engineer  to  see  the  places  of  the  heights,  and 
breadths  of  the  various  summits,  or  ranges  of  high  land,  that  are  to  be  passed,  and  whether  any  two  or 
more  adjacent  ones  can  be  connected  by  a  long  summit  level,  without  deserting  any  considerable  town  or 
point  of  trade,  which  will  diminish  theditficulties  of  supplying  the  canal  with  water  ;  as  every  such  junction 
of  summits  preserves  the  water  of  two  lockages,  besides  presenting  so  many  more  points  at  which  the 
canal  can  be  supplied  with  water  from  springs  and  rivulets  above  its  level,  or  where,  in  less  favourable 
situations,  the  same  can  be  collected  in  a  lower  level,  to  be  pumped  up.  From  one  end  of  the  proposed 
summit  level  it  will  be  right  now  to  proceed  with  the  survey,  tracing  the  level  accurately,  and  marking 
the  same  by  pegs  or  stakes,  that  will  last  for  some  time,  and  be  known  by  the  surveyor,  who  is  to  follow 
and  make  a  plan  of  the  line  ;  the  levels  being  frequently  transferred  to  what  are  called  bench  marks,  upon 
the  trunk  of  a  tree,  a  large  post,  or  a  building,  the  same  being  noted  so  particularly  in  the  field  or  survey 
book,  that  they  may  be  readily  found  for  years  afterwards.  We  suppose  the  engineers,  by  this  time,  to 
have  settled  the  rise  that  each  lock  should  have,  according  to  the  dimensions  adopted  for  the  canal,  the 
probable  supply  of  water  on  the  summit,  and  other  circumstances  ;  the  summit  level  will  be  traced  as  above, 
till  the  proper  place  occurs  for  making  a  fall  of  two  or  more  locks,  at  about  100  yards,  or  a  little  more  from 
each  other;  and  the  places  of  these  falls  being  marked,  the  level  is  again  to  be  pursued  and  traced  from 
the  bottom  of  them,  and  marked  out  as  before,  till  the  opportunity  occurs  for  another  pair  or  more  of  locks, 
or  till  some  obstacle,  as  a  gentleman's  park,  houses,  gardens,  orchards,  mills,  roads,  &c.  present  themselves 
at  a  distance;  when  it  will  be  proper,  after  transferring  the  level  arrived  at  to  a  proper  and  permanent  mark, 
to  proceed  forwards,  and  to  examine  and  well  consider  the  different  ways  and  levels,  if  more  than  one 
present  themselves,  by  which  the  obstacle  can  be  passed.  From  the  most  confined  part  of  the  course  for 
the  canal,  owing  to  the  obstacle,  it  will  be  right  to  level  back,  till  the  former  work  is  met,  and  to  determine 
the  most  eligible  mode  of  bringing  the  two  levels  together,  upon  the  principles  before  stated ;  if  they  can 
be  applied,  either  by  adding  another  lock,  or  taking  one  from  any  of  the  sets  which  had  been  before 
marked  out,  as  occasion  may  require,  and  marking  out  the  new  levels  thereby  occ.isioned  :  the  line  be- 
tween the  summit  and  the  first  obstacle,  or  confined  part  of  the  course,  being  thus  adjusted,  a  new  point  of 
departure  is  to  be  taken  from  such  obstacle,  and  the  level  pursued  as  before,  till  the  fall  for  a  pair  or  more 
locks  can  be  gained,  at  the  proper  distance  from  each  otiier.  In  this  way,  the  patience,  perseverance,  and 
abilities  of  the  engineer  must  be  exercised,  until  a  practicable  line  of  some  length  is  obtained,  and  staked 
out ;  when  the  assistant  land-surveyor  must  follow,  and  make  a  correct  and  particular  plan  of  the  line  of 
the  several  proposed  locks,  embankments,  tunnels,  &c.  upon  the  same,  and  of  the  several  fields,  or  pieces 
of  land  through  which  it  passes,  or  that  come  within  100  or  ISO  yards  of  it  in  any  part :  it  will  likewise  be 
the  business  of  the  surveyor  to  ascertain,  with  the  utmost  care,  the  boundary  of  every  i>arish  and  town- 
ship; what  county  each  is  in  ;  the  proper  names  of  the  owners  and  occupiers  of  every  piece  of  land  in 
each,  however  small,  upon  or  within  that  distance  of  tlie  line,  with  reference  to  the  same  upon  his  plan  ; 
and  to  describe  correctly  all  public  and  private  roads  and  paths  that  cross  or  intersect  the  line,  and  to  and 
from  what  places  they  lead  ;  the  course  of  all  brooks  or  streams  of  water,  and  particularly  such  as  lead  to, 
and  contribute  to  the  supply  of,  any  mill :  the  situation  of  the  houses  and  towns  upon  the  line,  or  within 
some  miles  of  it,  should  also  be  determined  ;  the  nearer  they  are  the  greater  accuracy  will  be  necessary. 
A  complete  plan  of  the  line,  and  all  the  projected  collateral  cuts,  feeders,  reservoirs,  &c.  being  finished, 
the  engineer  will  enter  on  a  most  careful  revisal  of  the  whole  scheme,  with  this  plan  in  his  hand  ;  on  which 
all  the  places  where  culverts  or  drains  will  be  required  are  to  be  marked,  as  also  the  proper  places  for  the 
bridges,  and  the  necessary  alterations  of  the  roads  and  paths,  which  will  be  cut  off"  by  the  canal,  so  that  the 
public  may  not  be  inconvenienced  and  turned  long  distances  round  about,  and  still,  that  as  few  bridges  as 
possible,  and  those  in  the  least  expensive  places,  may  be  erected.  In  some  instances  new  channels  will 
require  to  be  cut  for  brooks  and  water-courses,  to  a  considerable  extent,  in  order  to  save  culverts,  or  bring 
them  to  the  most  desirable  spots.  For  proper  security  against  accidental  errors,  the  whole  of  the  levelling 
should  now  be  gone  over  again,  and  the  several  bench  marks  compared,  and  renewed  with  the  utmost 
care  bj  the  engineer's  assistants,  while  he  is  proceeding  with  the  necessary  enquiries  and  calculations  for 
an  estimate  of  the  whole  expense  of  the  undertaking. 

3810.  The  supplying  of  a  canal  with  w.itcr,  in  a  great  number  of  instances,  occasions  no  inconsiderable 
share  of  the  whole  expense,  either  in  the  first  cost  of  mills  or  streams  of  water  ;  in  land  for,  and  labour  in 
constructing,  reservoirs ,  engines  to  pump  water,  &c.  ;  or  annually,  ever  afterwards,  in  the  fuel  for,  and 
repairing  ot,  engines  ;  hire  of  water  from  mills  in  dry  seasons,  &c. :  this  subject  should,  therefore,  employ 
the  most  sedulous  attention  of  the  engineer,  to  make  the  most  economical  use  of  what  streams  he  finds,  to 
procure  other  supplies  of  water  at  the  least  expense,  and  above  all,  to  secure  abundance.  The  dimensions 
and  heights  of  the  locks,  and  bre-idth  of  the  canal,  being  settled,  an  accurate  calculation  should  be  made 
of  the  quantity  of  water  required  to  fill  a  lock  ;  and,  with  the  largest  probable  number  of  boats  that 
will  pass  in  a  day,  of  the  quantity  required  daily  in  every  part  of  the  canal :  this,  with  a  due  allowance 
for  the  evaporation,  from  the  surface  of  the  whole  canal  and  its  reservoirs,  and  for  the  soakage  that  will 
take  place  into  the  banks,  however  weil  they  are  constructed,  will  show  the  number  of  locks  full  of  water 
that  will  be  required,  from  the  different  sources. 

f)811.  In  estimating  the  exycnse  of  all  such  works,  it  will  be  necessary  to  have  the 
lengths  and  solid  contents  of  the  several  embankments,  and  the  distance  from  which  the 
stuff  or  soil  must  be  fetched  for  the  same ;  tlie  lengths  and  dimensions  of  all  the  deep 
cuttings,  and  the  distance  to  which  the  stuff  must  be  removed ;  the  lengths  of  the  tun- 
nels, and  number  and  depths  of  the  several  shafts  or  tunnel  pits  ;  the  lengths  or  head- 
ings of  soughs  that  will  be  wanted  to  drain  the  tunnelling  work  :  these,  and  all  the 
great  variety  of  other  works,  some  of  which  we  have  already  mentioned  and  otliers  we 
shall  have  occasion  to  mention  in  the  sequel,  being  particularly  stated,  and  prices  affixed 
to  each  species  of  work  and  kind  of  material  (which  prices  ought  not  to  be  below  the 
current  prices  of  the  best  articles  at  the  tin:e,  and  due  allowance  shoidd  also  be  made  for 
the  advance  of  prices  which  will  take  place  during  the  progress  of  the  work)  ;  the  total 
probablo  expense,  with  a  due  allowance  for  contingencies,  will  be  thus  obtained,  on  which 


Book  II.  CANALS.  619 

the  engineer  will  prepare  his  general  report  and  estimate,   to  be  laid,  with  the  plan, 
before  a  meeting  of  the  adventurers  or  proposed  proprietors. 

Sect.  III.      Powers  granted  to  Canal  Companies  by  Government. 

3812.  vis  a  canal  must  pass  through  a  great  variety  of  private  projoerty,  and  necessarily 
affect  different  individuals  in  very  opposite  ways,  considerable  powers  are  requisite  to 
carry  it  into  execution.  The  first  steps  to  attain  these  are  the  appointment  of  a  solicitor, 
and  an  application  to  parliament  for  an  act  of  incorporation  and  regulation. 

3813.  A  canal  bill  contains  numerous  clauses  ;  but  the  following  may  be  considered 
the  most  general  heads  :  — 

flfg^u/atons  as  to  raising  money  by  shares  or  other.         Removing  the  sttrface-soil,  and  clamping  it,  for 

wise.  the  purpose  of  being  again  laid  on  the  surface  of  the 

Election  of  committees,  and  general  meetings  of  exterior  banks  of  the  canal  j  or  for  other  pur- 
proprietors,  poses. 

Enactments  relative  to  purchasing  lands,  &c.  Forming  tvatering  places  for  cattle  or  irrigation. 

Powers  fur  erecting  wharfs,  and  enforcing  certain         Regulations  as  to  mills,  ^c, 
equitable  rates  of  wharfage.  Power  to  make  hy-laws. 

Tolls,  or  rates  of  tonnage,  with  exemptions,  if  any.  Form  of  conveying  land  to  the  canal  company. 

Fixing  ynile-stones,  for  regulating  distances  and         Regulations  as  to  depositing  plaiu  of  the  canal, 

tonnage.  and  making  variations  from  tliem,  &c. 

3814.  The  act  of  parliament  for  a  canal  being  passed,  and  therein  the  time  and  place 
for  the  first  meeting  of  the  subscribers  or  proprietors  thereof  being  fixed;  the  first 
business  of  such  meeting  will  be  the  election  of  a  general  committee  of  management, 
consisting  of  the  most  independent,  respectable,  and  generally  informed  persons  among 
the  proprietors.  Tlie  committee  of  management  will  then  proceed  to  elect  a  chairman 
and  subordinate  officers;  to  fix  upon  their  place  of  meeting,  and  to  arrange  the  order  of 
their  business. 

3815.  A  resident  engineer  and  land-surveyor  and  valuer  should,  now  be  fixed  on,  and  pro- 
bably also  a  local  or  select  comnnttee:  auditors  of  accounts  will  be  appointed,  and  salaries 
determined.  The  chief  engineer  will  now  revise  the  line,  and  divide  it  into  different 
parts,  assigning  names  to  each  for  convenient  reference.  Of  these  distinct  parts,  or  divi- 
sions, a  separate  account  of  the  expenses  should  be  strictly  kept  by  the  resident  engineer; 
the  overseers,  or  counters,  as  they  arc  generally  called,  that  the  engineer  is  to  recommend 
or  employ  upon  the  v.orks ;  and  by  the  office  clerks,  in  a  ledger,  with  proper  heads  for 
each  length  of  canal,  set  of  locks,  tunnel,  embankment,  deep  cutting,  reservoir,  aqueduct, 
or  other  great  work,  that  may  form  a  separate  division  :  such  particular  and  divided 
accounts  of  the  works  will  prove  of  the  most  essential  service  to  the  committee,  and  to  all 
others  concerned,  in  inform.ing  and  maturing  their  judgment  on  the  actual  or  probable 
expense  of  every  different  kind  of  work  ;  and  will  enable  the  committee  to  explain  to  the 
proprietors  how  great,  and  sometimes  unavoidable,  as  well  as  unexpected,  expenses  may 
be  incurred. 

3816.  Such  lands  as  are  wanted  should  now  be  treated  for  by  the  land-surveyor,  and 
the  purchase  and  conveyance  concluded  with  the  approbation  of  the  committee,  and  the 
aid  of  the  solicitor,  with  or  without  tlie  aid  of  the  sheriff  and  a  jury,  as  the  case  may  re- 
quire. In  general,  the  ground  for  reservoirs  and  locks  ought  to  be  the  first  purchased, 
to  permit  the  embankments  and  masonry  to  be  proceeded  with. 

Sect.  IV.     Execution  of  the  Worlts.' 

3817.  The  first  operation  of  execution  is  the  setting  out  of  the  work  by  the  resident  engi- 
neer and  surveyor.  "He  will  accurately  trace  and  indicate  the  levels  of  each  pound 
or  level  reach  of  the  canal,  marking  them  with  stakes,  and  comparing  his  work  with 
the  bench  marks  ;  he  will  also  make  two  or  more  of  the  men  who  assist  him  perfectly 
acquainted  with  the  position  of  the  stakes,  to  provide  against  their  derangement  by  cattle 
or  from  other  causes. 

3818.  The  calculations  for  excavation  form  the  next  part  of  execution.  The  great  desi- 
deratum in  canal-digging  is,  that  the  stuff  dug  from  one  part  of  the  work  shall,  with  the 
least  labour  of  moving,  exactly  supply  or  fonn  the  banks  that  are  to  be  raised  in  anotlier, 
so  that,  on  the  completion  of  the  work,  no  spoil  banks,  or  banks  of  useless  soil,  shall 
remain,  nor  any  ground  be  unnecessarily  rendered  useless  by  excavations  or  pits. 

381  9.  Six  different  cases  will  be  foimd  frequently  to  occur  in  the  cutting  or  fonning  of 
a  canal.      In  each  ease  the  towing-bank  (Jig.  575.  a)  is  wider  than  the  off-bank  {b) ; 

575  ^.     ^ 


and,  in  all,  the  sides  slope  one  foot  and  a  half  for  one  foot  in  depth,  that  being  found  the 
least  slope  which  can  be  given. 
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S820.  JVhere  there  is  deep  cutting  on  one  side  (c),  or  both  {d,  e),  a  bench  or  berm  (rf,  e)  is  provided  to 
retain  and  prevent  the  loose  earth  that  may  moulder  down  from  the  upper  bank  from  ftilling  into  the  canal 
The  banks  are  usually  made  one  foot  higher  than  the  water  is  intended  to  stand  in  them. 

3821.  In  level  cutting  {Jig.  575.  a,  b),  the  height  of  the  canal  should  be  so  contrived,  that  in  any  cross 
section  the  sum  of  the  areas  of  the  made  banks  (a,  6)  should  just  equal  that  of  the  area  of  the  section  of 
excavation  (j). 

3822.  In  side-lying  ground  {fig.  ST.".  c,  andy?;;.  576.  /),  the  same  object  mav  be  attained  with  a  little  extra 
calculation ;  and  in  all  other  cases  {g,  h),  the  engineer  will  show  the  perfection  of  his  skill  in  so  conducting 
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the  line,  that  every  embankment  shall  have  deep  cutting  at  both,  or  at  least  at  one  of  its  ends,  to  furnish 
tlie  extra  sttifT  with  least  expense  in  moving  it;  in  like  manner,  every  deep  cutting  {d,e)  should  have 
embankments  at  one  or  both  of  its  ends,  to  receive  the  extra  stuff. 

3823.  Before  cittling  out  the  lock-spit,  or  small  trench  between  the  several  slope  holes, 
as  a  guide  to  the  men  who  are  to  dig,  the  engineer  ought  to  cause  holes  to  be  dug  in  the 
line  of  the  canal,  near  every  second  or  third  level  peg,  or  oftener,  if  the  soil  be  variable, 
in  order  to  prove  the  soil  to  a  greater  depth,  by  two  or  three  feet,  than  the  cutting  of  the 
canal  is  to  extend  ;  and  each  of  tliese  the  engineer  ought  carefully  to  inspect,  in  order 
to  determine  what  puddling  or  lining  will  be  necessary  ;  and  what  will  be  the  diffi- 
culties of  digging,  owing  to  the  hardness  of  the  stuff,  or  to  water  that  must  be  pumped 
out,  &c.  ;  all  which  circumstances,  as  weU  as  the  extra  distance  that  any  part  of  the  stuff 
may  require  to  be  moved,  must  be  well  considered  before  the  work  can  be  let  to  the 
contractors. 

3824.  The  puddling  or  lining  of  the  canal,  to  make  it  hold  water,  is  a  matter  of  the 
greatest  importance,  and  we  shall  consider  five  cases  that  are  likely  to  occur  or  present 
themselves  in  the  search  into  the  soil  that  is  to  be  dug,  by  sinking  holes  as  above 
mentioned.  The  first  case  we  suppose  to  be  that  in  which  the  whole  is  clay,  loain,  or 
other  water-tight  stuff;  all  soils  that  will  hold  water,  and  not  let  it  soak  or  percolate 
freely  through  them,  are  called  water-tight.  Our  second  case  is  that  in  which  the 
whole  cutting  will  be  in  sand,  gravel,  loose  or  open  rock,  or  any  other  matters  that  will 
let  water  easily  through  them,  and  such  are  called  porous  soils  or  stuffs.  The  third 
case,  we  suppose  to  have  a  thin  stratum  of  water-tight  stuff  on  the  surface,  and  to  have 
porous  stuff  for  a  considerable  depth  below.  The  fourth  case  may  have  porous  stuff  near 
the  surface,  and  water-tight  stuff  at  the  bottom  of  the  canal.  The  fifth  case  is  that 
where  water-tight  stuff  appears  on  the  surface  ;  and  below  this  a  stratum  of  porous  stuff, 
but  having  again  water-tight  stuff  at  no  great  distance  below  the  intended  bottom  of  the 
canal.  The  new-raised  banks  are  always  to  be  considered  as  porous  stuff,  as,  indeed, 
they  will  always  prove  at  first,  and  in  a  great  portion  of  soils  they  would  ever  remain  so, 
unless  either  puddling  or  lining  were  applied  ;  all  ground  that  has  been  dug  or  disturbed, 
must  also  be  considered  as  porous.  It  should  also  be  remarked,  that  any  kind  of  soil 
which  is  perforated  much  by  worms  or  other  insects,  should,  in  canal-digging,  be  consi- 
dered as  porous  stuff. 

3825.  Puddle  is  not,  as  some  have  attempted  to  describe  it,  a  kind  of  thin  earth  mortar,  spread  on  places 
intended  to  be  secured,  and  suffered  to  be  quite  dry  before  another  coat  of  it  is  applied  ;  but  it  is  a  mass  of 
earth  reduced  to  a  semifluid  state  by  working  and  chopping  it  about  \vith  a  spade,  while  water,  just  in  the 
proper  quantity,  is  applied  until  the  mass  is  rendered  homogeneous,  and  so  much  condensed  that  water 
afterwards  cannot  pass  through  it,  or  but  very  slowly. 

S826.  The  best  /ruddling  stnjfis  rather  a  lightish  loam,  with  a  mixture  of  course  sand  or  fine  gravel  in 
it ;  very  strong  clay  is  unfit  for  it,  on  account  of  the  great  quantity  of  water  which  it  will  hold,  and  its 
disposition  to  shrink  and  crack  as  this  escapes  ;  vegetable  mould,  or  top  soil,  is  very  improper,  on  account 
of  the  roots  and  other  matters  liable  to  decay,  and  leave  cavities  in  it ;  hut  more  on  account  of  the  tempt- 
ation that  these  afford  to  worms  and  moles  to  work  into  it,  in  search  of  their  food.  Where  puddling  stuff 
is  not  to  bo  met  with,  containing  a  due  mixture  of  sharp  sand,  or  rough  small  gravel  stones,  it  is  not 
unusual  to  procure  such  to  mix  with  the  loam,  to  prevent  moles  and  rats  from  w'orking  in  it;  but  no  stones 
larger  than  about  the  size  of  musket  bullets  ought  to  be  admitted. 

3827.  That  the  principal  operation  of  /)«rfrf/;rto' consists  in  consolidating  the  mass,  is  evident  from  the 
great  condensation  that  takes  place ;  it  is  not  an  uncommon  case,  where  a  ditch  is  dug,  apparently  in  firm 
soil,  that  though  great  quantities  of  water  are  added  during  the  operation,  yet  the  soil  which  has  been  dug 
out  will  not,  when  properly  worked  as  puddle,  till  up  more  than  two  thirds  of  the  ditch.  It  should  seem, 
also,  that  puddle  is  rendered  by  that  operation  capable  of  holding  a  certain  proportion  of  water  with  great 
obstinacy,  and  that  it  is  more  fit  to  hold  than  transmit  water.  It  is  so  far  from  true,  that  puddle  ought 
to  be  suffered  to  get  quite  dry,  that  it  entirely  spoils  when  by  exposure  to  the  air  it  is  too  much  dried  ; 
and  many  canals  which  have  remained  unfilled  with  water  during  a  summer,  after  their  puddling  or  lining 
has  been  done,  have  thereby  become  very  leaky,  owing  to  the  cracks  in  the  puddle-ditches  or  lining.  One 
of  the  first  cares  of  an  engineer,  when  beginning  to  cut  a  canal,  is  to  discover  whether  good  puddling  stuff 
is  plentiful ;  and,  if  it  is  not,  it  must  be  diligently  sought  for,  and  carefully  wheeled  out  or  reserved 
wherever  any  is  found  in  the  digging ;  or,  perhaps,  it  must  be  procured  at  considerable  distances  from  the 
line,  and  brought  to  it  in  carts.  It  has  happened  in  some  stone  brash  or  loose  rocky  soils,  that  all  puddling 
stuff' for  several  miles  of  the  line  required  to  be  brought  to  it ;  but  even  this  expense,  serious  as  it  may  be, 
ought  not  to  induce  the  imitating  of  those,  \vho  have  left  miles  of  such  banks  without  puddling,  and  iiave 
made  a  winter  canal,  but  one  which  no  stream  of  water  th.it  is  to  be  procured  can  keep  full  in  the  summer 
months.  It  is  usual  in  canal  acts  to  insert  a  clause,  for  the  security  of  the  landowners,  to  require  the 
company  to  cause  all  the  banks  that  need  it  to  be  secured  by  puddling,  to  prevent  damage  to  the  land 
below  by  leakage ;  and  it  would  have  been  well  for  all  parties,  in  many  instances,  if  this  clause  had  been 
enforced. 
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38i8.  If  we  compare  our  fi  st,  fourth,  and  fifth  cases  (38241,  we  shall  find  in  all  of  them  a  water-tight 
stratum,  as  the  basis ;  and  the  practice  in  these  rases  is  to  make  a  wall  of  puddle,  called  a  puddle-ditch,  or 
puddle-gutter,  within  the  bank  of  the  canal :  these  puddle-gutters  are  usually  about  three  feet  wide,  and 
should  enter  about  a  foot  into  the  water-tight  stutf,  on  which  they  are  always  to  be  begun;  and  they 
should  be  carried  up  as  the  work  proceeds,  to  the  height  of  the  top  water-line,  or  a  few  inches  liigher. 
Our  second  and  third  cases  (.'3824)  evidently  will  not  admit  of  the  above  mode,  because  we  have  no  water- 
tight stratum  on  which  to  begin  a  puddle-gutter,  as  a  bottom  :  in  these  cases,  therefore,  it  is  usual  to  apply 
a  lining  of  puddle  to  the  sides  and  bottom  of  the  canal 

3829.  History  of  puddling.  It  appears  that  the  Dutch  have  been  in  the  habit  of 
making  mud  ditches  to  secure  the  banks  of  their  canals  and  embankments,  from  time 
immemorial ;  and  that  operations  similar  to  our  puddling  have  been  long  known  on  the 
Continent,  but  it  is  not  clear  at  what  period  it  was  introduced  into  this  country.  We 
think  that  the  fens  in  Cambridgeshire  and  Lincolnshire,  in  which  so  many  works  have  at 
diflerent  times  been  executed  by  Dutchmen,  are  the  most  likely  places  in  which  to 
search  for  early  evidence  of  its  use.  We  cannot  think  that  Brindley  was  the  first  who 
ever  used  it  in  this  country,  although  we  might  admit  that  the  Bridgewater  canal  was 
the  first  in  which  it  was  systematically  employed  as  at  the  present  day. 

3830.  jidjustmenl  of  materials.  Canals  set  out  with  the  care  that  we  have  recom- 
mended, will  always  have  the  proper  quantity  of  stuff  to  allow  for  the  settlement  of 
the  banks ;  since  the  united  sections  of  the  loose  banks  will  always  equal  the  section  of 
excavation  in  the  same  settled  or  consolidated  state  in  which  it  was  before  the  digging 
contmenced.  The  slopes  of  made  banks,  it  is  to  be  observed,  on  account  of  their  settling, 
should  be  steeper  in  the  first  instance  than  they  are  ultimately  required  to  be. 

3831.  IVie  leltiiiii  of  the  cutting  of  certain  lengths  of  the  canal  to  contractors,  who  will 
employ  a  number  of  navigators  under  them,  in  digging  and  puddling  the  canal,  is  the 
next  business. 

3832.  It  is  usual  to  let  the  work  at  a  certain  price  per  cubic  yard  of  digging,  and  to  pay  for  the  puddling 
or  lining  either  at  a  certain  price  per  cubic  yard  or  per  yard  run  of  the  canal.  The  engineer  ought  to 
inform  himself  thoroughly  of  the  difficulties  and  facilities  which  attend  the  work  he  is  about  to  let,  and 
to  draw  up  a  short  but  explicit  contract  to  be  signed  by  the  contractor.  The  prices  allowed  ought  to  be 
fair  and  hberal,  according  to  the  circumstances,  so  that  the  contractor  may  have  no  pretence,  on  account 
of  low  prices,  to  slight  his  work,  particularly  the  puddling ;  and  they  ought  in  every  instance  to  be  strictly 
looked  after,  and  made  to  undo  and  renew  immediately  any  work  that  may  be  found  improperly  per. 
formed.  We  recommend  it  to  the  engineer  to  keep  a  strict  account,  by  means  of  his  overseers  or  counters, 
of  the  time  of  all  the  men  employed  upon  the  works ;  distinguishing  particularly  the  number  upon  each 
work,  and  whether  employed  under  the  company  by  the  day,  or  upon  the  work  let  to  contractors.  These 
particulars  are  most  essential  towards  knowing  what  money  ought  to  be  advanced  to  the  contractor  during 
the  progress  of  his  job,  and  towards  informing  and  maturing  the  judgment  of  the  engineer,  with  regard  to 
the  length  of  time  that  a  certain  number  of  men  will  be  in  performing  any  future  work  he  may  have  to 
direct.  A  calculation  should  also  be  made  of  the  day-work  in  every  instance,  and  compared  with  the  con- 
tract price,  by  which  alone  a  correct  judgment  can  be  formed  of  the  proper  prices  at  which  work  ought 
afterwards  to  be  let,  so  that  the  labourers  may  receive  wages  proportionate  to  their  exertions,  and  the 
contractor  be  amply  paid  for  his  time,  skill,  and  superintendence;  and  yet  economy,  and  the  interest  of 
the  company,  be  duly  consulted. 

3833.  Barrows  and  ivheeling  planlis,  horsing-blocks,  and  other  implements,  are  generally  found  by  the 
company  ;  and  it  is  usual  to  consider  twenty  to  twenty-five  yards  a  stage  of  wheeling,  and  to  fix  a  price 
per  cubic  yard  according  to  the  number  of  stages  that  the  soil  is  to  moved.  Where  this  distance  exceeds 
100  yards,  it  will  rarely  be  eligible  to  perform  it  by  wheel-barrows ;  therefore  runs  of  plank  with  an 
easy'descent,  if  the  same  is  practicable,  should  be  laid,  for  large  two-wheeled  barrows  or  trucks  to  be  used 
thereon. 

3834.  Where  the  line  of  a  canal  is  to  cross  an  extensive  stratum  of  valuahle  brick  earth,  or  one  of  good 
gravel  for  making  roads,  it  will  often  be  advisable,  especially  if  the  line  can  be  thereby  rendered  more 
direct,  when  setting  out  the  '-anal,  to  cut  pretty  deep  into  such  materials,  and  even  quite  through  the 
gravel,  if  the  same  is  practicable  ;  tbr  although  considerable  expense  will  in  the  first  instance  be  incurred 
in  digging  and  in  damage  done  for  spoil  banks,  yet  such  materials  as  good  brick  earth  and  gravel  will,  in 
almost  every  instance,  find  a  market  as  soon  as  the  canal  is  opened.  Such  a  situation  may  prove  of  essen- 
tial service  to  the  trade  of  the  canal,  by  enabling  the  adjoining  proprietors  to  work  the  whole  thickness  of 
their  brick  earth,  gravel,  or  other  useful  matters,  with  but  little  detriment  to  the  surface  of  the  ground, 
and  without  being  annoyed  by  water  ;  this  the  canal,  instead  of  losing  water  by  preserving  a  high  level 
through  porous  stuff,  would,  it  is  probable,  catch  in  very  considerable  quantities.  In  districts  where  stone 
and  gravel  for  making  and  repairing  roads  are  scarce,  it  will  be  proper  to  pay  the  labourers  certain  rates 
per  cubic  yard  for  all  the  stones  or  gravel  that  may  be  collected  by  them  during  the  work,  and  stacked  in 
proper  places.  These  will  form  resources  for  making  the  towing-path,  and  for  making  good  the  landing 
or  ascent  to  the  several  bridges,  and  the  several  pieces  of  new  road  that  the  engineer  will  have  to  form 
near  to  the  canal  bridges.  The  lock  banks,  and  all  wharfs  and  landing  places,  should  also  be  covered  with 
good  gravel,  to  render  them  safe  and  convenient  for  use.  If  good  gravel  can  in  places  be  intersected  in 
deep  cuttings,  much  of  the  above  expense,  as  well  as  that  of  cartage,  may  be  saved,  by  an  early  use  of 
dirt  boats  in  the  bottom  of  the  canal. 

3835.  How  important  and  various  the  duties  of  the  resident  engineers  are,  must  have 
struck  every  reader ;  but  it  would  be  much  more  apparent,  could  we  enter  into  the  sub- 
ject of  reservoirs,  feeders,  aqueducts,  embankments,  culverts,  safety  gates,  weirs,  timnels, 
deep  cuttings,  locks,  substitutes  for  locks,  inclined  planes,  railways,  bridges,  towing- 
paths,  fences,  drains,  boats,  towing  or  moving  boats  and  trams,  cranes  and  implements ; 
but  these,  as  less  important  for  our  purpose,  we  must  leave  the  reader  to  study  in  the 
works  of  Philips,  Fulton,  Chapman,  Plymley,  Badeslade,  Kindersly,  Anderson,  Telford, 
and  from  the  article  Canal,  in  the  three  principal  Encyclopaedias. 
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Chap.  VI. 
Improvement  of  Estates   by  tlie  Establishment   of  Mills,    Manufactories,    Villages, 

Markets,  ^c. 

3836.  Connected  with  the  laying  out  of  roads  and  canals,  is  the  establishment  of  different 
scenes  of  manifactorial  industry.  The  forced  introduction  of  tliese  will  be  attended  with 
little  benefit ;  but  where  the  natural  and  political  circumstances  are  favourable,  the  im- 
provement is  of  the  greatest  consequence,  by  retaining  on  the  same  estate,  as  it  were,  the 
profits  of  the  grower,  the  manufacturer,  and  to  a  certain  extent  of  the  consumer. 

3837.  The  establishment  of  mills  and  manufactories  to  be  impelled  by  water,  neces- 
sarily depends  on  the  abundance  and  situation  of  that  material ;  and  it  should  be  well 
considered  beforehand,  whether  the  water  might  not  be  as  well  employed  in  irrigation, 
or  how  far  irrigation  will  be  hindered  by  the  establishment  of  a  mill.  In  the  state  of 
society  in  which  water  corn-mills  were  first  erected,  they  were  doubtlessly  considered  as 
blessings  to  the  country.  There  were  then  no  flour  manufactories  :  and  it  was  more 
convenient  for  the  inhabitants  to  carry  their  corn  to  a  neighbouring  mill,  than  to  grind 
it  less  effectually,  by  hand,  at  home.  Hence,  the  privileges  and  immunities  of  manorial 
mills.  To  secure  so  great  a  comfort,  every  tenant  of  a  manor  would  willingly  agree  to 
send  his  com  to  be  ground  at  the  lord's  mill ;  and,  perhaps,  was  further  obliged  to  stipu- 
late to  pay  toll  for  the  whole  of  his  growth ;  though  it  w^ere  sent  out  of  the  manor  unground. 

3838.  In  Scot/and,  this  impolitic,  and  now  absurd,  custom  was  only  lately  given  up  :  till  when  no  farmer 
dared  to  send  his  corn  to  marlcet,  until  he  had  delivered  a  proportional  quantity  to  the  proprietor  or  the 
occupier  of  the  mill  to  which  he  was  thirled,  or  had  previously  stipulated  to  pay  him  thirlage  for  what  he 
might  send  away  ;  this  arbitrary  regulation  operating,  like  tithes,  to  decrease  the  growth  of  corn, 

3839.  In  England  and  Ireland,  however,  no  restriction  of  this  sort  at  present  exists :  but,  in  the  remote 
parts  of  the  north  of  England,  there  are  mills  which  claim  (or  lately  claimed)  the  exclusive  right  of  grind, 
ing  the  whole  of  the  corn  which  the  inhabitants  of  the  respective  parishes  ornianors  required  to  be  ground 
for  their  own  use,  suffering  none  to  be  sent  out  of  the  parish  for  the  purpose  of  grinding.  In  the  more 
western  counties,  where  grist  mills  are  still  the  schools  of  parochial  scandal,  something  of  this  sort  remains, 
and  is  piously  preserved  in  modern  leases  :  but,  in  the  kingdom  at  large,  grist  mills  are  now  going  fast 
into  disuse.  Even  working  people  purchase  flour,  instead  of  corn ;  and,  whether  in  a  private  or  a  public 
light,  this  is  an  eligible  practice.  They  can  purchase  a  sort  which  is  suited  to  their  circumstances,  and 
they  know  the  quality  and  the  quantity  of  what  they  carry  home ;  whereas,  in  the  proverbial  rascality 
of  grist  millers,  they  have  no  certainty  as  to  either:  besides,  in  a  flour  mill  there  is  no  waste;  every 
particle  may  be  said  to  be  converted  to  its  proper  use. 

3840.  /I  valuable  property  belonging  to  modern  flour  tnanvfactories,  is  their  not  requiring  every  brook 
and  rivulet  of  the  kingdom  to  work  them.  In  Norfolk,  a  great  share  of  the  wheat  grown  in  that  corn 
county  is  manufactured  into  flour  by  the  means  of  windmills :  and  such  are  modern  inventions,  that  neither 
wind  nor  water  is  any  longer  necessary  to  the  due  manufacture  of  flour ;  the  steam  engine  affording, 
if  not  the  most  eligible,  at  least  the  most  constant  and  equable  power. 

3841.  The  most  eligible  kinds  of  water-mills  are,  the  tide-mill  and  the  current  mill :  the  former  placed  in 
creeks,  inlets,  bays,  estuaries,  or  tide  rivers ;  and  the  latter  in  the  current  of  a  river.  There  are  many 
situations.  Marshal  observes,  in  which  these  species  of  mills  may  be  erected  with  profit  to  proprietors,  and 
the  community ;  and  without  any  injury  to  the  landed  property,  or  the  agricultural  produce  of  the  country. 
He  is  of  opinion  that  numerous  river  mills  existing  in  difl'erent  parts  of  the  country  are  unnecessary  to  the 
present  state  of  society. 

3842.  Grist  mills  may  be  still  required  in  some  remote  situations :  but,  seeing  the  number  of  flour  mills 
which  are  now  dispersed  over  almost  every  part  of  the  kingdom,  seeing  also  the  present  facility  of  carriage 
by  land  and  water,  and  seeing,  at  the  same  time,  the  serious  injuries  which  river  mills  entail  on  agricul. 
ture.  Marshal  recommends  land  proprietors  to  reduce  their  number,  as  fast  as  local  circumstances  will  allow. 

3843.  The  inducement  to  establish  manufactories  depends  on  a  variety  of  circum- 
stances, as  well  as  on  a  supply  of  water.  Among  these  may  be  mentioned  the  price  of 
labour,  convenience  for  carriage,  export  or  import,  existence  of  the  raw  material  at  or  near 
the  spot,  as  in  the  case  of  iron  works,  potteries,  &c.  In  England,  while  the  poor  laws 
exist,  the  establishment  of  any  concern  that  brings  together  a  large  mass  of  population 
will  always  be  attended  with  a  considerable  risk  to  land-owners  ;  though  it  is  a  certain 
mode,  in  the  first  instance,  of  raising  the  price  of  land,  and  giving  a  general  stimulus  to 
every  description  of  industrj'. 

3844.  A  populous  manufactory,  even  while  it  flourishes,  according  to  IMarshal,  operates  mischievously 
in  an  agricultural  district  by  propagating  habits  of  extravagance  and  immorality  among  the  lower  order  of 
tenantry,  as  well  as  by  rendering  farm  labourers  and  servants  dissatisfied  with  their  condition  in  life ;  and 
the  more  it  flourishes,  and  the  higher  wages  it  pays,  the  more  mischievous  it  becomes  in  this  respect. 
Lands  bear  a  rental  value  in  proportion  to  the  rate  of  living  in  the  district  in  which  they  lie  ;  so  that  while 
a  temporary  advantage  is  reaped,  by  an  increased  price  of  market  produce,  the  foundation  of  a  permanent 
disadvantage  is  laid;  and,  whenever  the  manufactory  declines,  the  lands  of  its  neighbourhood  have  not 
only  its  vices  and  extravagances  entailed  upon  them,  but  have  the  vicious,  extravagant,  helpless  manu. 
facturers  themselves  to  maintain.  This  accumulation  of  evils,  however,  belongs  particularly  to  that 
description  of  manufacture  which  draws  numbers  together  in  one  place  ;  where  diseases  of  the  body  and 
the  mind  are  jointly  propagated  ;  and  where  no  other  means  of  support  is  taught  than  that  of  some  parti, 
cular  branch  or  branchlet  of  manufacture.  But  all  these  evils,  belonging  to  the  first  introduction  of 
manufactures  on  a  great  scale,  will  be  cured  with  the  progress  of  education  and  refinement  among  the 
operative  manufacturers  :  it  is  already  improved  in  comparison  with  what  it  was  in  Marshal's  time. 

3845.  Cottages.  Wherever  cottages  for  any  class  of  men  are  built,  whether  singly  or 
congregated,  they  ought  never  to  be  without  an  eighth  or  a  fourth  of  an  acre  of  garden 
ground.  It  is  observed  in  the  The  Code  of  ^gricidture,  that  "  where  a  labourer  or  country 
tradesman  has  only  a  cottage  to  protect  him  from  the  inclemency  of  the  weather,  he  can- 
not have  the  same  attachment  to  his  dwelling,  as  if  he  had  some  land  annexed  to  it; 
nor  is  such  a  state  of  the  labourer  so  beneficial  to  the  community.  When  a  labourer 
has  a  garden,  his  children  learn  to  dig  and  weed,  {ind  in  that  manner  some  of  their 
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time  is  employed  in  useful  industry.  If  lie  is  possessed  of  a  cow,  they  are  taught 
early  in  life  the  necessity  of  tjiking  care  of  cattle,  and  acquire  some  knowledge  of 
their  treatment.  But  where  there  is  neither  a  garden  to  cultivate,  nor  any  cows  kept, 
they  are  not  likely  to  acquire  cither  industrious  or  honest  habits.  So  strongly  were 
these  ideas  formerly  prevalent,  tliat,  by  the  43d  of  Elizabeth,  no  cottage  could  be  built  on 
any  waste  without  having  four  acres  attached  to  it.  This  is  in  general  too  much.  If 
the  quantity  were  reduced  to  half  an  acre  for  a  garden,  and  if  no  person  could  gain  a  set- 
tlement who  was  not  a  native,  or,  if  a  stranger,  who  did  not  fairly  rent  in  the  same  parish 
a  house  and  land  worth  twenty,  instead  of  ten  pounds  per  annum,  both  the  poor  and  the 
public  would  thence  derive  very  essential  benefit." 

SS46.  The  most  advantageovs  si/stem  for  keeping  a  cottage  cozo  is  that  adopted  in  grazing  districts, 
where  a  cottager  has  a  sufficient  quantity  of  enclosed  land  in  grass,  to  enable  him  to  keep  one  or  two  cows 
both  sunnner  and  winter,  grazing  the  one  half,  and  mowing  the  other,  alternattly.  Nothing  tends  more 
materially  to  teach  the  poor  honesty,  than  allowing  them  to  have  property.  Feeling  how  intensely  they 
would  deprecate  all  infringement  upon  it,  they  are  less  likely  to  make  depredations  upon  that  of  others  ; 
and  this  will  produce  more  honesty  among  them  than  the  best  delivered  precepts  can  instil.  By  the  culti- 
vation of  a  small  spot  of  land,  a  cottager  not  only  acquires  ideas  of  property,  but  is  enabled  to  supply 
himself  with  that  variety  of  food,  as  fresh  vegetables  in  summer  and  roots  in  winter,  which  comfort  and 
health  require.  If  he  should  fortunately  be  able  to  keep  bees  in  his  garden,  and  if  its  surplus  produce 
should  also  enable  him  to  rear,  and  still  more  to  fatten,  a  hog,  his  situation  would  be  much  ameliorated. 
But  if,  in  addition  to  all  these  advantages,  he  can  keep  a  cow,  the  industrious  cottager  cannot  be  placed  in 
a  more  comfortable  situation.  Goats  have  recently  been  recommended  {British  Farmer's  Magazine,  vol. 
lii.)  as  a  substitute  for  a  cow,  as  being  more  easily  kept,  costing  loss  at  lirst,  and  producing  milk  the  greater 
part  of  the  year.  The  chief  difficulty  of  introducnig  them  is  the  want  of  sufficient  enclosures,  as  no 
animal  is  more  inimiial  to  shrubby  vegetation  of  any  kind.  Some  useful  hints  on  the  subject  of  cottagers, 
and  the  means  by  which  they  may  be  enabled  to  keep  a  cow,  will  be  found  in  Cobbett's  Cottage  Economy, 
though  his  statements  are  in  many  cases  highly  exaggerated. 

3817.  Cottages  and  villages  necessarily  result  from  manufactories,  as  well  as  from  extensive  mines, 
quarries,  or  liarbours.  A  few  cottages  will  necessarily  be  scattered  over  every  estate,  to  sujjply  day 
labourers  and  some  description  of  country  tradesmen.  Villages  are  seldom,  in  modern  times,  created  by 
an  agricultural  population  ;  it  being  found  so  much  more  convenient  for  every  farm  to  hav£  a  certain 
number  of  cottages  attached  to  it. 

3S48.  j1  village  may  be  created  any  where,  by  giving  extraordinary  encouragement  to 
the  first  settlers ;  but  unless  there  be  a  local  demand  for  their  labour,  or  they  can  engage 
in  some  manufacture,  the  want  of  comfortable  subsistence  will  soon  throw  the  whole  into 
a  state  of  decay.  Fishing  villages,  and  such  as  are  established  at  coal  and  lime  works,  are 
perhaps  the  most  thriving  and  permanent  in  the  kingdoin.  Some  fine  example  of  fishing 
villages,  recently  established,  occur  on  the  Marquess  of  Stafford's  estates  in  Sutherland. 

3849.  Informitig  the  plan  of  a  touni  or  village,  the  first  thing,  if  there  is  a  river  or  other  means  of  com- 
munication by  water,  is  to  fix  on  a  pro))er  situation  for  a  quay  or  harbour  ;  and  next,  at  no  great  distance 
from  it,  on  an  open  space  as  a  market.  Round  the  latter  ought  to  be  arranged  the  public  buildings,  as  the 
post-office,  excise  or  custom-house,  police-office,  the  principal  inn  and  the  principal  shops.  Near  the  har- 
bour ought  to  be  placed  the  warehouses  and  other  depositaries  for  goods;  in  a  retired  part  of  the  town  the 
school ;  and  out  of  town  on  an  eminence  (if  convenient)  the  church  and  the  cemetery  of  garden  of  burial. 
There  ought  to  be  a  field  or  open  space,  as  a  public  recreation  ground  for  children,  volunteers  or  troops 
exercising,  races,  washing  and  drying  clothes  on  certain  days,  &c.  Public  shambles  ought  to  be  formed 
in  a  retired  and  concealed  spot,  so  should  public  necessaries.  Proper  pipes,  wells,  or  other  sources  of 
good  water,  with  the  requisite  sewers  and  drainage  should  also  be  provided.  Buckets,  to  be  used  in  case 
of  fire,  ought  to  be  kept  at  the  market-house. 
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3850.  The  village  ofSn'deiirk  on  the  Annan,  in  Dumfirieshire  (Jig.  577.).  was  begun  in  180O,  by  Oen. 
Dirom,  and  is  thus  described  by  him  in  the  sun'ey  of  the  county  :  —  "  It  is  situated  at  a  part  of  the  river 
which  affords  falls  and  power  capable  of  turning  any  weight  of  machinery  ;  and  1  have  had  it  in  view  to 
give  encouragement  to  manufacturers,  to  whom  such  a  situation  is  an  important  object.  A  woollen  manu. 
fiictory  (n)  upon  a  large  scale,  and  the  most  approved  plan,  has  been  established  there  for  ten  years,  and  is 
gradually  increasing  its  machinery.  In  this  village  there  are  already,  in  the  course  of  thaj  time,  about 
two  hundred  and  fifty  industrious  inhabitants,  and  it  has  every  appearance  of  a  further  rapid  increase. 
On  the  opposite  side  of  the  river  a  situation  is  fixed  on  for  corn-mills  (i),  where  a  complete  set  has  been 
built  upon  the  best  construction,  including  wheat  and  barley  mills.  Half  of  the  water  there  is  reserved  for 
any  otiier  works,  and  is  likely  to  be  let  for  a  mill  for  dressing  and  for  spinning  flax,  and  for  machinery 
required  in  bleaching,  there  being  at  the  foot  of  the  mill-race  a  holme  of  six  acres  (c),  well  calculated  for 
a  bleach  field  ;  and  I  propose  to  let  part  of  it  for  such  a  manufactory. 

;j851.  "  T//e  lots  for  building  and  gardens  in  the  village,  each  consisting  of  from  nine  to  ten  falls  of  ground, 
are  granted  in  perpetuity  at  the  rate  of  six  pounds  the  English  acre,  either  upon  leases  for  999  years,  or 
feu-ri.q:hts,  as  the  settlers  choose ;  the  former  being  generally  preferred,  as  being  the  holding  or  title 
attentied  with  least  expense.  This  rent  would  of  itself  be  no  object  when  the  waste  of  ground  in  streets 
and  enclosures  is  considered ;  but  the  great  advantage  to  be  derived  from  such  an  establishment  is,  the 
increased  value  that  lands  acquire  from  having  a  number  of  industrious  people  settled  in  the  heart  of  an 
estate.  Each  person  who  feus  a  house-stead  is  obliged  to  build  with  stone  and  lime,  according  to  a  regular 
plan  ;  and  a  common  entry  is  left  between  every  two  lots  for  access  to  their  offices,  which  are  built  imme- 
diately behind  their  houses;  and  the  whole  of  the  buildings  are  covered  with  slate.  The  feuers  are  also 
bound  to  make  a  common  sewer  through  their  property  when  required;  to  pave  ten  feet  in  front  of  their 
houses,  between  them  and  the  street ;  and  to  pay  at  the  rate  of  a  penny  per  fall  yearly,  according  to  the 
extent  of  their  lots,  to  form  a  fund  for  keeping  the  streets  and  roads  in  repair,  and  for  making  small  im- 
provements. No  person  is  allowed  to  sell  liquor  of  any  kind  without  my  permission  ;  nor  can  any  shop 
or  chandlery,  tannery,  or  other  work,  that  might  be  considered  as  a  nuisance,  be  set  up  or  built,  unless  in 
places  allotted  for  these  purposes  ;  and  to  prevent  all  interference  on  the  part  of  the  feuers,  I  reserve  to 
myself  full  liberty  to  make  such  alterations  as  may  appear  tome  or  my  successors  to  be  proper  in  the  plan 
of  the  village.  These  regulations  are  the  best  security  against  having  vagabonds  in  such  a  place,  as  none 
but  industrious  people  can  afford  to  build  or  rent  such  houses." 

5852.  A  new  village  sea-port  in  Devonshire  was  formed  by  Sir  Lawrence  Palk,  in  the  northernmost  part 
of  Torbay.  A  new  pier,  projected  south-westwardly  from  the  eastern  cliff,  affords  complete  protection  to 
shipping  from  the  south-east  winds.  The  regularity  of  the  buildings  lately  raised  for  the  accommodation 
of  company  resorting  hither  for  the  convenience  of  sea-bathing,  adds  neatness  and  beauty  to  the  wild  and 
picturesque  scenery  of  its  natural  situation ;  and,  from  the  size  of  the  vessels  the  harbour  is  now  capable 
of  protecting  whilst  they  receive  and  discharge  their  cargoes,  there  are  well-grounded  expectations  that 
this  place  will  become  of  some  maritime  consequence  on  a  future  day.     A  plan  of  this  sea-port  [fig.  578.) 
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is  given  in  the  Devon  Survey,  and  is  described  as  containing  a  pier  (1),  quay  (2),  harbour  (3),  ware, 
houses  (i),  inn  and  garden  (5),  stables  (6),  strand  (7),  cove  for  building  ships  and  timber  yard  (8),  beacon 
(9),  cove  for  bathing  machines  (10),  new  carriage-way  to  the  park  (11),  terrace  (12),  the  park  (13),  plant- 
ation (14),  road  to  Torwood  (15),  road  from  Newton,  &c.  (16),  meadows  (17),  circus  in  the  park  (18). 


Chap.   VII. 

Of  Mines,  Quarries,  Pits,  and  Metalliferous  Bodies. 

3853.   Against  mines,  as  a  species  of  property,  considerable  prejudice  has  long  existed, 

from  the  variation  of  their  produce,  and  the  uncertainty  of  their  extent  and  duration. 

Modern  discoveries  in  geology,  hov/ever,  have  thrown  great  light  on  the  subject  of  mining, 

and  introduced  into  the  art  a  degree  of  certainty  not  I:)cfore  contemplated.      In  proof  of 
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this,  we  may  instance  coal  ami  limestone:  of  tliese  minerals,  tradition  asserts  the  existence 
in  various  parts  of  tl;e  island,  \\here  from  the  strata  on  the  surface  the  modern  geologist 
well  knows  it  is  impossible. 

385^.  Among  the  various  mineral  sxtbstances found  in  qnantittj  in  Drilain,  the  chief  are 
coal,  lime,  building  and  other  stone,  gravel,  clay,  fuller's  earth,  marl,  &c.  among  the 
earths ;  salt,  among  saline  substances  ;  and  lead,  copper,  and  tin,  among  tlie  metals. 
Cobalt,  manganese,  and  some  otlier  metals  and  earths,  are  found  in  some  places,  but  in 
small  quantities.  No  saline  or  metalliferous  bodies  ought  to  be  sought  for,  or  attempted 
to  be  worked,  but  with  the  advice  and  assistance  of  an  experienced  and  skilful  mineral 
surveyor ;  nothing  being  more  common  than  for  proprietors  to  be  induced  by  local  re- 
ports or  traditions  to  fancy  their  lands  contain  coal,  lead,  or  some  otlier  valuable  subter- 
raneous product,  and  to  incur  great  expense  in  making  abortive  trials.  To  ascertain  the 
nature  and  value  of  tlie  minerals  of  an  estate  of  any  magnitude,  or  of  one  of  small  size 
but  of  peculiar  exterior  organisation,  it  will  always  be  worth  while  for  the  proprietor  to 
have  a  mineral  survey,  map,  and  description,  m.ide  out  by  a  professional  man. 

3855.  Coal  is  at  present  perliaps  the  most  valuable  British  mineral  ;  because,  among 
other  reasons,  it  does  not  appear  to  be  worked  in  any  other  country  in  such  quantity  as 
to  lessen  by  iinjjortation  the  home  produce.  There  are  three  species  of  coal,  the  brovvn, 
tlie  black,  and  the  uninflammable.  To  the  first  belongs  the  Bovey  coal  or  bitumenised 
wood,  found  chiefly  at  Bovey,  near  Exeter;  to  the  second  the  slate  coal,  which  includes 
the  pit  and  sea-coal,  and  all  the  kinds  in  common  use,  and  also  the  canal  coal,  which 
occurs  only  occasionally  in  the  coal  pits  of  Newcastle,  Ayrshire,  and  Wigan  in  Lanca- 
shire; to  the  tliird  belong  the  Kilkenny  coal,  and  Welsh  culm,  or  stone  coal,  which  burn 
to  ashes  without  flaming. 

S8;)6.  The  indications  of  coal  are  different  in  different  coal  districts.  In  general  the  suifac*  is  argilla- 
ceous or  slaty,  and  limestone  commonly  forms  an  accompanying  stratum.  In  some  collieries  near  New- 
castle, however,  limestone  is  wanting;  but  wliinstone,  sandstone,  and  others  of  secondary  formation,  are 
present  in  a  great  variety  of  forms. 

3857.  The  discovery  of  coal  is  made  hyhoring;,  and  that  operation  is  generally  perfonncd  in  coal  districts 
as  a  guide  for  sinking  new  shafts.  I!y  this  means  the  owners  procure  most  essential  data  on  which  to 
proceed,  being  informed  beforehand  of  the  nature  of  the  earth,  minerals,  and  waters,  through  which  they 
have  to  pass;  and  knowing,  to  an  inch  or  so,  how  deep  tlie  coal  lies,  as  well  as  the  quality  and  thickness 
of  the  stratum  bored.  It  is  confessedly  of  tlie  first  importance,  either  to  the  inhabitants  of  a  district  in 
general,  or  to  the  owners  of  the  soil  in  particular,  to  be  able  to  detect  and  work  such  veins  of  coal  as  may 
exist  under  their  soil;  and  hence  we  find,  on  enquiry  in  the  neighbourhood,  tliat  almost  every  common, 
moor,  heath,  or  piece  of  bad  land,  in  parts  where  coals  are  scarce,  have  at  one  time  or  other  been  reported 
by  ignorant  coal-finders  to  contain  coal.  How  many  times,  for  instance,  have  our  grandmothers,  and  nurses, 
repeating  their  stories,  told  us,  that  plenty  of  coals  might  be  dug  at  such  and  such  a  place,  if  government 
had  not  prohibited  their  being  dug,  for  encouraging  the  nursery  for  seamen,  &c.  ?  Farey's  enquiries,  and 
those  of  Smith,  have  brought  to  light  hundreds  of  instances,  where  borings  and  sinkings  for  coals  have 
been  undertaken  on  advice  in  situations  in  the  southern  and  eastern  parts  of  England;  attended  with 
heavy  and  sometimes  almost  ruinous  expenses  to  the  parties,  though  a  source  of  profit  to  the  pretended 
coal-tinders.    These  attempts  a  very  slight  degree  of  geological  knowledge  would  have  shown  to  be  vain. 

3858.  The  coalfields  <f  Britain  will  be'found  scientitically  described  in  Outlines  qf  Geology,  by  Conybeare 
and  Philips,  and  also  in  BakcivclVs  Geology. 

3859.  Limestone,  chalk,  and  building  or  other  stone,  are  found  in  strata  eitlier  on  or 
near  the  surface.  At  a  great  depth  it  is  seldom  found  worth  while  to  work  them. 
When  stones  of  any  kind  are  procured  by  uncovering  the  earth  and  then  working  them 
out,  tliey  are  said  to  be  quarried  ;  but  when  a  pit  or  shaft  is  sunk,  and  the  materials  are 
procured  by  working  under  ground,  they  are  said  to  be  mined. 

3860.  Gravel,  chalk,  clay,  marl,  and  other  loose  matters,  when  worked  from  the  surface,  are  said  to 
be  worked  from  a  pit,  and  hence  the  terms  stone,  quarry,  gravel,  clay,  or  marl  pit.  Little  knowledge  of 
geology  is  in  general  required  for  the  discovery  of  gravel  or  marl ;  but,  still,  even  a  little  would  be  found 
of  the  greatest  advantage. 

3861.  The  trorhing  of  quarries  is  a  simple  operation,  and  one  depending  more  on  strength  than  skilL 
In  quarrying  sandstone,  consisting  of  regular  layers,  the  work  is  [lerformed  chiefly  by  means  of  the  pick, 
the  wedge,  the  hammer,  and  the  pinch  or  lever ;  recourse  being  seldom  had  to  the  more  violent  and 
irregular  effects  of  gunpowder  But  for  many  kinds  of  limestone,  and  for  greenstone  and  basalt,  blasting 
with  gunpowder  is  always  resorted  to ;  and  some  of  the  rocks  called  primitive,  such  as  granite,  gneiss,  ajid 
sienite,  could  scarcely  be  torn  asunder  by  any  other  means. 

38C2.  The  burning  of  lime  may  be  considered  as  belonging  to  the  subject  of  quarrying.  This  operation 
is  performed  in  what  are  called  draw  kilns,  or  perpetual  kilns.  These  should  always  be  close  to  or  near 
the  quarry,  and  either  situated  at  a  bank,  or  furnished  with  a  ramp  or  inclined  plane  of  earth  for  carting 
up  the  coal  and  lime  to  the  top  of  the  kiln.  Lime-kilns  may  be  built  either  of  stone  or  brick  ;  but  the 
latter,  as  being  better  adapted  to  stand  excessive  degrees  of  heat,  is  considered  preferable.  The  external 
form  of  such  kilns  is  sometimes  cylindrical,  but  more  generally  square.  The  inside  should  be  formed  in 
the  shape  of  a  hogshead,  or  of  an  egg  opened  a  little  at  both  ends  and  set  on  the  smallest ;  being  small  in 
circumference  at  the  bottom,  gradually  wider  towards  the  middle,  and  then  contracting  again  towards  the 
top.  In  kilns  constructed  in  this  way,  it  is  observed,  fewer  coals  are  necessary,  in  consequence  of  the 
great  degree  of  reverberation  which  is  created,  above  that  which  takes  place  in  kilns  formed  in  the  shape 
of  a  sugar-loaf  reversed.  Near  the  bottom,  in  large  kilns,  two  or  more  apertures  are  made ;  those  arc 
small  at  the  inside  of  the  kiln,  but  are  sloped  wider,  both  at  the  sides  and  the  top,  as  they  extend  towards 
the  outside  of  the  building.  The  uses  of  these  apertures  are  for  admitting  the  air  necessary  for  supplying 
the  fire,  and  also  for  permitting  the  labourers  to  approach  with  a  drag  and  shovel  to  draw  out  the  calcined 
lime.  From  the  bottom  of  the  kiln  within,  in  some  cases,  a  small  building  called  a  horse  is  raised  in  the 
form  of  a  wedge,  and  so  constructed  as  to  accelerate  the  operation  of  drawing  out  the  burned  limestone, 
bv  forcing  it  to  fall  into  the  apertures  which  have  been  mentioned  above.  In  other  kilns  of  this  kind,  in 
place  of  this  building  there  is  an  iron  gate  near  the  bottom,  which  comes  close  to  the  inside  wall,  except  at  - 
the  apertures  where  the  lime  is  drawn  out.  When  the  kiln  is  to  be  filled,  a  parcel  of  furze  or  faggots 
is  laid  at  the  bottom,  ever  this  a  laver  of  coals,  then  a  layer  of  limestone  (which  is  previously  broken  inta 
pieces,  about  the  size  of  a  man's  fist\  and  so  on  alternately,  ending  with  a  layer  ot  coals,  which  is  somc- 
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times,  though  seldom,  covered  with  sods  or  turf,  in  order  to  keep  the  heat  as  intense  as  possible.  The  fire 
is  then  lighted  in  the  apertures  ;  and  when  the  limestone  towards  the  bottom  is  completely  calcined,  the 
fuel  being  considerably  exhausted,  the  limestone  at  the  top  subsides.  The  labourers  then  put  in  an  addi- 
tion of  limestone  and  coal  at  the  top,  and  draw  out  at  bottom  as  much  as  they  find  thoroughly  burned ; 
and  thus  go  on,  till  any  quantity  required  be  calcined.  When  limestone  is  burned  with  coals,  from  two 
busliels  and  a  half  to  three  and  a  half  of  calcined  1  mestone  are  produced  for  every  bushel  of  coal  used. 

Lime  will,  in  all  cases,  be  most  economically  burned 
C^  579  by  fuel  which  produces  little  or  no  smoke  ;  because 

^  the  necessary  mixture  of  the  fuel  with  the  broken 

limestone  renders  it  impossible  to  bring  it  in  contact 
with  a  red  heat,  which  may  ignite  the  smoke.  Dry 
fuel  must  also,  in  all  cases,  be  more  advantageous 
than  moist  fuel,  because  in  the  latter  case  a  certain 
quantity  of  heat  is  lost  in  expelling  the  moisture  in 
the  form  of  vapour  or  smoke. 

3863.  Booker's  lime-k-iln  {fig.  579.)  is  the  best  of  all 
forms  that  have  hitherto  been  brought  into  notice  for 
burning  lime  with  coke  or  other  dry  smokeless  fuel. 
The  kiln  of  this  description  at  Closeburn  is  built  on 
the  side  of  a  bank  ;  it  is  circular  within,  thirty-two 
feet  high  from  the  furnace,  three  feet  in  diameter 
at  top  and  bottom,  and  seven  feet  in  diameter  at 
eighteen  feet  from  the  bottom ;  it  has  cast-iron  doors 
to  the  fuel-chamber  (fig.  580.  n)  and 
ash-pit  (6),  and  a  cast-iron  cap  or  cover 
{fig.  579.  c,d.),  which  turns  on  a  pivot, 
and  rests  on  a  curb-ring  fixed  on  the 
top  of  the  masonry  of  the  kiln  {d). 
The  use  of  this  cover  is  to  prevent  the 
escape  of  more  heat  than  is  necessary 
to  keep  the  fuel  burning,  for  which 
last  purjxise  the  cover  has  only  an  '•' 
opening  at  top  (rf),  twelve  inches  in 
diameter.  The  principal  advantage  of 
this  construction  is,  that  very  little  heat  is  lost,  and 
that  lime  may  be  burned  with  almost  as  little  fuel 
in  winter  as  in  summer.  Another  advantage,  and 
one  of  considerable  importance  in  a  country  sale, 
where  a  kiln  is  not  worked  sometimes  for  two  or 
three  days  together,  is,  that  by  closing  the  orifice 
{rl)  at  top,  and  the  furnace  doors  {fig.  580.  ti  b)  below, 
the  fire  may  be  kept  alive  for  four  or  five  days.  In 
the  ordinary  descriptions  of  kilns  without  covers, 
the  fire  is  usually  pxtinf;uished  in  twentj'-four 
hours,  especially  in  the  wuiter  se.ison.  In  Booker's 
kiln,  one  measure  of  coke  will  burn  four  measures 
of  limestone.  The  fuel  for  the  lime-kilns  at  Close . 
burn  is  brought  from  a  distance  of  twenty-five  miles, 
and  it  is  found  that  one  third  of  the  expense  of  car. 
riage  is  saved  by  coking  it  at  the  coal-pits.  A  mea- 
sure of  this  coke  burns  as  much  lime  as  the  same 
measure  of  coal ;  as  when  coal  is  used  iu  the  lime- 
kiln it  may  be  said  to  be  coked  before  it  has  much 
effect  on  the  limestone.  One  of  Booker's  kilns, 
when  coke  is  used,  yields  nearly  three  fourths  of  its 
contents  of  well  burned  lime  every  day. 


SSRJ.  Menfeaih  or  Closeburn  coal  lime-kiln. 
581 
.3 


When  lime  is  to  be  burned  with  coal  or  smoky  fuel,  a  form 
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inventeil  by  me  has  been  adopted 
at  Closeburn,  which,  from  a  very 
extensive  experience,  I  have  proved 
to  be  much  superior  to  those  iu  com- 
mon use.     This  kiln,  which  may  be 
designated  the  Closeburn  coal  lime- 
kiln {fig.  581.),  is  built  in  a  similar 
situation  to  the  other.     It  is  oval  in 
ground  plan,  both  at  top  (fig.  582.), 
and     bottom 
{fig.    5ii3.), 
with      doors 
to   the    fuel- 
chamber  and 
ash-pit  (fig. 
581.  e/),  and 
an        arched 
cover  to  the 
top  ( fig-  SSJ'. 
g),        which 
moves         on 
small  wheels,, 
is    drawn    oil" 
and  on  by  windlasses  (h  h)  and  has 
two  small  openings  serving  as  chim- 
neys for  the  exit  of  the  smoke  (;'»). 
The  height  of  the  kiln  is  thirty-five 
feet :  the  sliort  diameter  at  the  fuel- 
chamber  is  twenty  two  inches  {fig. 
.W").) ;  at  the  height  of  twenty  feet 
the  short  diameter  has  gradually  ex- 
tended to  five  feet  (fig.  581.),  and 
this  dimension  is  contmued  to  the 
top,  where  the  oval  is  nine  feet  by 
five  feet  (fig.  582.).      As   the  fuel- 
shambcr  to  this  kiln  is  very  broad  in  proportion  to  its  depth,  three  separate  doors  or  openings  become 
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necessary  (Jis;.  585.)  as  well  as  advantageous,  for  more  speedily 
and  easily  drawing  out  the  lime.  In  some  cases,  instead  of  a 
movable  cover,  a  permanent  roof  of  masonry  {^g-.  5S6. )  may  be 
adopted.  This  roof  should  have  proper  openings  to  admit  the 
supply  of  lime  and  fuel,  and  those  may  be  closed  by  sliding  shut- 
ters or  hinged  doors;  while,  in  the  roof,  there  should  be  a  chim- 
ney for  the  escape  of  the  smoke.  It  will  readily  be  understood, 
that  the  use  of  a  cover,  whether  fixed  or  movable,  is  chiefly  to 
retain  the  heat;  but  where  the  cover  is  a  fixed  structure,  and 
sufficiently  large,  .something  will  be  gained  by  placing  the  fuel 
and  limestones  there,  to  be  dried  and  heated  before  they  are 
thrown  into  the  kiln.  Three  fifths  of  the  contents  of  the  Close- 
burn  oval  kiln  may  be  drawn  out  every  day,  and  when  it  is  closed 
at  top  and  bottom,  the  fire  will  not  go  out  for  five  or  six  days. 

3865.  Subsequent  improveynents  by  Mr.  Mentcath  are  thus 
detailed  in  a  letter  to  us  from  that  gentleman,  dated  Feb.  28. 
1830.  —  I  now  employ  kilns  of  an  egg  shape,  and  also  oval ;  the 
oval-shaped  kilns  are  divided  by  arches  across  the  kiln,  descend- 
ing four  feet  from  the  top  ;  the  object  of  the  arches  across  the 
kilns  is  to  prevent  the  sides  of  Ihe  kiln  falling  in  or  contracting, 
and  also  to  enable  you  to  form  circular  openings  for  feeding  in 
the  stone  and  coal  at  the  mouth  of  the  kiln.  Upon  this  plan,  a  kiln 
of  any  length  might  be  constructed  with  numerous  round 
mouths.  In  the  model  of  the  kiln  lately  sent  to  the  Highland 
Society,  Booker's  conical  cover  may  be  seen  revolving  upon  an 
iron  ring  placed  upon  the  circular  mouth,  and  having  placed  a 
lid  to  the  cover,  I  am  enabled  to  prevent  the  escape  of  heat  at 
the  top,  and  by  cast-iron  doors  at  the  bottom  the  air  is  pre- 
vented from  pas'sing  through  the  kiln  ;  so  that  by  these  precau- 
tions the  lime-burner  can  regulate  the  heat  and  prevent  its  escape 
for  several  davs,  when  the  fire  would  be  extinguished  at  this 
season  in  the  course  of  2+  hours.  This  is  an  object  of  great  im- 
portance, as  it  enables  you  to  burn  lime  as  well,  and  with  as 
small  a  quantity  of  fuel,  in  the  winter  as  the  summer  season,  and 
to  supply  the  farmer  with  as  well  burned  lime,  afany  time  of 
the  year,  which  cannot  be  done  in  the  common  construction  of 
kilns,  open  both  at  top  and  bottom.  When  coke  is  employed  for 
burning  lime  during  the  day,  small  coal  should  be  used  in  the 
evening,  in  order  to  prevent  as  much  as  possible  the  escape  or 
waste  of  heat  during  the  night,  from  the  rapid  circulation  of 
air  through  the  limestone  in  the  kiln  where  coke  is  the  fuel 
made  use  of  for  its  calcination  :  a  kiln  in  which  coke  is  the  fuel 
employed  will  yield  near  a  third  more  burnt  lime  in  a  given  time 
than  when  coal  is  the  fuel,  so  that  coke  may  be  used  occasionally, 
when  a  greater  quantity  of  lime  is  required  in  a  certain  time,  than  usual,  as  it  is  well  known  to  lime- 
liurners  that  the  process  of  burning  is  done  most  economically  when  the  kiln  is  in  full  action,  so  as 
\,^  almost  constantly  to  have  a  column 

of  fire  from  tlie  bottom  to  the  top 
of  the  kiln,  with  as  short  intervals 
as  possible  in  working  the  kiln. 
Having  found  that  limestone  is  apt 
to  be  vitrified  during  the  process  of 
calcination,  during  stormy  weather, 
from  the  increased  circulation  of 
air  through  the  kiln,  which  adds 
much  to  the  heat  derived  from  the 
fuel  employed,  and  which  experi- 
enced lime.burners  would  have 
diminished,  could  they  be  aware 
at  all  times  of  an  occurrence  of 
this  kind.  From  having  experi- 
ence of  the  bad  effects  of  too  great 
a  circulation  without  properly  pro- 
vidii\g  against  it,  I  have  reason  to 
believe,  that  having  a  power  to 
throw  in  at  pleasure  an  additional 
quantity  of  air  into  the  bottom  of 
a  lime-kiln,  that  a  considerable 
saving  of  fuel  necessary  for  the  cal- 
rinationoflime  would  take  place,  and  another  object  would  be  gained  that  of  ^od^^^^^^ 
the  bottom  of  the  kiln,  which  frequently  retards  the  drawing  out  of  the  burnt  limestone  lor  some  nours. 


burnt 
burnt 


quantity  of  coal  to  be  used  must  depend  upon  its  relative  ^"^'''y;,''";' \"f  ,"X'^ould  be  fomd  better 
lit.     If  this  measure  were  adopted  in  kilns  of  any  construction,  the  lime  shells  would  be  louiiu  oeiier 

"^k  Tx.o  furnace  doors  are  employed  at  the  bottom  of  the  kilns  ;  «'«  "PPf,;°"f,/°'„/t^i^"„?.Slt 
me  burnt  shells  [or  stones],  whicA  allows  at  all  times  thorough  mgrcss  of  air  '  ''°  ''  .^J^^'.^j"' Jttom  o f 
and  facilitates  the  drawing  out  of  the  lime,  as  it  takes  off  Uie  P'-''^?"^^  '1  the  stone  Irom  t<^.  to  U(  i^^ 
the  kiln.  The  lower  door  is  for  drawing  out  the  lime  ^shes  which  is  a  clear  gain  to^^^^^ 
In  the  long  oval  kiln,  which  admits  of  being  made  o  any  length,  t^-^  7^'  ^  'ire.,.iaces  a  at  bottom, 
each  other,  upon  the  two  sides,  which  admits  of  a  kiln  being  made  ten  or  fwc  ve  ^^%^'^]  ^j^^^^^^)' 
and  enables  the  lime-bunier  to  supply  a  very  great  demand  from  the  kiln  daily.    It.  U.  t,tuan  iitnui      , 
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3868.  Heathorn's  combination  of  a  lime-kiln  and  coke  oven  {fig.  587.)  has  for  its  object  to  prepare  quick- 
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lime  and  coke  in  the  same  kiln  by  a 
single  operation  ;  and  the  arrange, 
ments  to  effect  it  are  at  once  so  simple 
anrl  so  complete,  as  seemingly  to  pre- 
clude the  capability  of  any  material 
improvement.  The  economy  of  the 
process  is  likewise  carried  to  the 
greatest  possible  degree ;  for  that 
portion  of  the  coal  which  is  separated 
from  it  to  form  coke  is,  by  its  com. 
bustion,  rendered  subservient  to  the 
burning  of  the  limestone;  and  the 
coke,  owing  to  its  increased  bulk, 
being  nearly,  if  not  quite,  as  valuable 
as  coal  in  the  market,  the  expense  of 
burning  is  very  much  reduced.  This 
kiln  and  oven  are  raised  on  a  flat 
surface,  the  lime  being  raised  by 
means  of  a  jib  and  crane,  though,  like 
other  kilns,  it  might  be  placed  on  the 
side  of  a  bank  for  supply  in  the  usual 
manner.  The  kiln  is  now,  and  has 
for  some  time  past  been,  in  full  oper. 
ation,  at  the  patentee's  lime-works  at 
Maidstone.  In  districts  where  coal 
is  dear,  this  will  probably  be  found  a 
valuable  improvement ;  but  with 
some  descriptions  of  coal  it  is  im. 
practicable,  and  in  all  cases  the  labour 
will  be  considerably  increased.  The 
side  walls  of  this  kiln  (n  a)  are  four 
feet  thick ;  the  iron  bars  at  the  bot. 
tom  {bb)  are  drawn  out  when  the 
kiln  is  to  be  emptied.  The  limestone 
is  raised  in  a  box  (rf),  by  means  of  a 
jib  and  crane  (e) ;  when  raised,  the 
jib  is  swung  round,  and  the  lime-box 
tilted,  by  which  the  whole  contents 
are  thrown  down  the  shaft.  The 
coke  ovens  (//)  may  be  two,  or  a 
greater  or  less  number,  according  to 
the  magnitude  of  the  works.  They 
are  supplied  with  coal  through  iron 
doors,  which  doors  have  a  long  and 
narrow  horizontal  opening  in  the 
upper  part  of  them,  to  admit  sufficient 
atmospheric  air  to  produce  combus. 
tion  in  the  inflammable  part  of  the 
coal;  the  flames  thus  produced  pass 
into  the  lime  shaft,  and  the  flues  [gf>) 
are  prevented  from  interfering  with 
each  other  by  a  partition  wall  [k). 
When  the  kiln  is  charged,  the  open- 
ings in  front  and  beneath  the  iron 
bars  ((■(■)  are  closed,  as  are  certain 
openings  made  in  the  shaft  (/),  and 
in  the  coke  ovens  [I),  at  convenient 
distances,  for  the  purpose  of  intro. 
ducing  iron  bars  as  pokers,  to  acceler- 
ate the  process.  When  the  coal  is 
reduced  to  coke,  it  is  taken  out  by  a 
long-handled  iron  hoe.  {Heg.  of  Arts 
and  Set.  vol.  iv.  p.  mi) 

3869.  A  Yorkshire  lime-kiln,  (said  to  be  a  very  good  one),  for  burning  lime  with  coal  or  coke,  is  thus 
described  in  the  mechanics'  Magazine  : — "  Bottom  part,  where  the  lime  is  drawn  out,  a  circle  of  about 
eighteen  inches  diameter,  and  widening  gradually  upwards  (in  the  shape  of  an  inverted  cone,  with  the  apex 
cut  off)  to  about  one  half  or  one  third  of  the  whole  depth,  and  then  the  remainder  carried  up  perfectly 
cylindrical  to  the  top;  the  diameter  of  the  cylinder  being  about  one  third  of  the  whole  depth.  In  fixing 
on  a  place  to  build  such  a  kiln,  the  side  of  a  hill,  near  the  rock  to  be  burnt  into  lime,  is  always  preferred. 
The  workmen  begin  by  excavating  a  large  hole  in  the  place  where  it  is  to  be  erected,  of  sufficient  dimen. 
sions  to  bury  the  back  part  of  it  in  the  ground.  In  building  up  the  kiln,  there  are  two  walls  carried  up; 
the  space  betwixt  them  is  filled  with  small  rubble,  to  keep  in  the  heat,  and  next  to  the  inner  wall  the 
kiln  has  a  lining,  about  a  foot  or  half  a  yard  in  width,  of  a  slaty  gritstone  that  will  stand  heat  well.  When 
the  lining  wants  repairs  or  renewing,  the  wall  behind  it  keeps  the  rest  of  the  materials  from  falling  in. 
{Gard.  Mag.  vol.  ii.  p.  402.) 

3870.  Burning  lime  in  heaps.  Where  fuel  is  abundant,  lime  may  be  burned  in  heaps,  as  in  charring 
wood,  or  in  clumps  like  bricks.  The  fuel  is  intermixed,  and  the  whole  covered  with  turf  or  mud,  in  which 
a  few  holes  are  pierced  to  admit  the  passage  of  the  smoke. 

3871.  Machines  for  pounding  limestone  have  been  erected,  but  the  effect  of  the  powder  so  obtained, 
both  as  a  manure  and  for  cement,  is  so  much  inferior  to  that  of  burnt  lime,  that  they  have  long  since  been 
generally  laid  aside. 

3872.  Salt  is  procured  from  rocks,  springs,  and  from  the  sea.  In  Chester,  parti- 
cularly in  the  neighbourhood  of  Northwich,  the  salt  works  are  very  extensive.  Great 
quantities  are  got  in  the  solid  form,  but  not  sufficiently  pure  for  use.  In  this  state  it  is 
conveyed  from  the  mines  to  the  Cheshire  side  of  the  river,  nearly  opposite  to  Livei-pool. 
It  is  at  this  place  dissolved  in  the  sea-water,  from  which  it  is  afterwards  separated  by 
evaporation  and  crystallisation.  There  are  also  in  the  same  district  salt  works,  at  which 
the  salt  called  Cheshire  salt  is  extracted  from  brine.  These  works  are  described  very 
intelligibly  by  Dr.  Holland,   in  The  Report  of  Agriculture  for  the  County  of  Cheshire. 
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Considerable  salt-works  are  cirried  on  in  Scotland,  and  in  the  nortliern  counties  of 
England  on  the  sea-coast,  by  tlie  evaporation  of  sea  n-atcr.  At  Lymington,  in  Hampshire, 
the  sea-water  is  evaporated  to  one  sixth  of  the  wliole  by  the  action  of  the  sun  and  air. 
The  works  in  wliich  tlie  sea  water  is  heightened  into  brine  are  called  sun-works,  or  out- 
works. These  are  constructed  ou  a  flat  down  or  oozy  beach,  within  a  mole,  which  is 
raised,  if  necessary,  to  keep  out  the  sea ;  there  is  a  large  reservoir,  or  feeding  pond, 
communicating  with  the  sea  by  a  sluice,  and  adjoining  to  this  reservoir  a  long  trench, 
parallel  to  which  there  are  several  square  ponds,  called  brine  pots,  in  wliich  tlie  water  is 
evaporated  to  a  strong  brine,  and  afterwards  it  undergoes  an  artificial  evaporation  and 
purification  in  boilers. 

;}87:3.  The  metalliferovs  ores  or  stoves  should  never  be  sought  after,  but  in  consequence 
of  the  best  advice  and  most  mature  consideration.  "  Few,"  Marshal  observes,  "  have 
made  fortunes  by  mines,  and  many  have  been  ruined  by  them."  Should  a  man  of  large 
landed  property  discover  a  productive  mine  on  his  estate,  he  offers  him  "  two  words  of 
advice.  The  first  is,  not  to  work  it  himself.  A  gentleman  among  miners  is  a  pigeon 
to  be  plucked.  Ilath.er  let  the  man  who  finds  himself  involved  in  such  a  predicament 
adopt  the  Cornisli  practice,  and  stipulate  to  take  a  proportional  part  of  the  ore  which  may 
be  raised  :  according  to  the  productiveness  of  tlie  mine,  and  the  expense  of  working  it, 
jointly  calculated.  Tlie  other  is,  not  to  break  in  upon  tlie  jjrincijial,  or  gross  sum, 
which  arises  from  a  mine.  If  tlie  estate  is  encumbered,  remove  the  encumbrance : 
if  not,  increase  its  size,  or,  in  any  other  prudent  way,  secure  the  interest  of  the  gross 
])roducc  of  tlie  mine,  and  thus  defy  the  evil  effects  of  its  failure  j  Jor  no  mine  is 
inexhaustible." 


Chap.    VIII. 
Establishment  of  Fisheries. 

3874.  Fishei-ies  may  be  arranged  as  marine,  river,  lake,  and  pond  fisheries ;  the  first 
being  of  tlie  greatest  importance  to  this  and  every  country. 

Sect.  I.     Marine  Fisheries. 

3875.  The  importance  of  improving  the  marine  fisheries  to  an  insular  countiy.  Like 
IJritain,  is  sufficiently  obvious.  By  their  augmenting  the  quantity  of  food,  there  would 
necessarily  result  a  reduction  in  the  prices  of  all  the  necessaries  of  life  ;  the  condition  of 
tlie  labouring  poor,  the  artificers,  and  tradespeople,  would  as  necessarily  be  improved  : 
they  would  not  only  be  the  means  of  rearing  and  supporting  a  bold  and  hardy  race  of 
men  for  the  defence  of  the  sea-coast,  but  also  of  creating  a  nursery  of  excellent  seamen 
for  the  navy  in  time  of  war,  and  of  giving  them  employment  when  peace  may  render 
their  further  services  unnecessary.  If  the  fisheries  flourished  to  that  extent  of  which  they 
:i])pcar  to  be  capable,  every  seaport  town  and  little  village  on  the  coasts,  or  on  the 
banks  of  the  creeks  and  inlets,  would  become  a  nurserj'  of  seamen.  It  was  thus  in 
Holland,  where  tlie  national  and  natural  advantages  were  very  inferior  to  those  of  Great 
Britain  ;  for  it  is  well  observed,  in  the  report  of  the  Downs  Society,  that  Holland  does 
iiot  produce  timber,  iron,  or  salt,  all  of  which  are  essential  to  fisheries,  and  all  the 
natural  produce  of  Great  Britain  ;  that  Holland  has  no  herrings  on  her  own  coast,  while 
tlie  coasts  of  our  island  abound  with  them  and  other  fish,  at  different  and  at  all  seasons 
of  the  year,  so  that  there  are  few,  if  any,  months  in  which  shoals  of  this  fish  in  particular 
are  not  found  on  some  part  of  our  shores;  and  that  her  population  is  under  3,000,000, 
while  ours  amounts  to  al;out  18,000,000,  giving  to  our  fishermen  six  times  the  consump- 
tion of  a  home  market  that  the  Dutch  have.  With  all  the  impediments  to  an  extended 
use  of  fish  in  the  home  market,  and  notwithstanding  the  established  character  which  the 
Dutch  fish  have  always  borne  among  foreign  nations,  it  is  consoling  to  find  that  the 
British  fisheries  are  generally  in  a  progressive  state  of  improvement,  and  more  particularly 
that  most  important  of  all  their  branches,  the  herring  fishery. 

.').S76.  The  rnpi'ri  prcigress  of  the  herring  fishery  shows  that  there  is  no  art  or  mystery  in  tlic  catching 
and  curing  ol'licrrings  that  the  English  cannot  accomplish  as  well  as  the  Dutch,  which  is  further  proved 
by  the  successful  experiment  made  hy  the  Downs  Society  of  fishermen  ;  in  the  report  of  whose  proceed, 
iiigs  it  is  stated,  that  herrings  h.id  been  taken  within  the  Cinque  Ports  of  a  quality  so  nearly  resembling 
the  deep  sea  fish,  that  they  were  cured  and  sold  as  the  best  Dutch  herrings.  The  progressive  increase 
of  the  herring  fishery  is  confined  to  Scotland  ;  the  quantity  brought  under  the  insiiection  of  the  officers 
in  Kngland  amounts  not  to  one  twenty-second  part  of  the  whole,  while  the  flourishing  little  town  of 
Wick  alone  furnishes  nearly  one  fifth.  But  the  most  extraordinary  increase  is  that  which  has  taken 
place  in  the  neighbouring  county  of  Sutherland.  Till  a  few  years  past,  the  jieople  of  this  county  were 
contented  to  hire  themselves  as  fishermen  to  the  adventurers  of  Wick.  In  1814,  they  attempted,  with 
the  aid  and  encouragement  of  the  Marquis  of  StafTord,  a  fishery  on  their  own  account,  and  the  mouth  of 
the  Helmsdale  was  fixed  upon  as  the  station.  A  storehouse  and  curinghouse  were  liere  erected  ;  the  boats 
were  manned  by  the  people  brouglit  lioin  the  mountains  and  the  interior  of  tlie  country,    livery  tUing 
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was  new  to  them  in  the  employment  in  which  they  were  about  to  engage.  The  fishing  commenced  on  the 
2i)th  of  July,  and  ended  on  the  3rd  of  September,  1814 ;  and  the  four  boats  won  respectively  10"'/.  3s.,  83/.  8^., 
96/.  85.,  and  148/.  3s.  They  were  manned  by  four  men  each,  so  that  they  made,  on  an  average,  rather 
more  than  27/.  a  man.  In  1815,  the  number  of  boats  employed  amounted  to  fifty,  almost  entirely  manned 
by  Sutherland  men  ;  and  the  number  of  barrels  caught  and  repacked  exceeded  4,0U0,  chiefly  gutted.  In 
1817,  this  fishery  gave  employment  to  about  3,000  tenants,  17  coopers,  and  130  women.  In  1818,  70 
coopers,  520  women,  700  men,  140  boats;  and,  in  the  present  year  (1819),  the  quantity  caught  and  cured 
at  Helmsdale  amounts  to  no  less  than  22,87G  barrels,  besides  upwards  of  100,000  cod  and  ling.  While 
the  herring  fishery  is  making  these  rapid  strides  in  the  Highlands  of  Scotland,  the  ancient  town  of  North 
Yarmouth,  which  owes  its  existence  to  the  herring  fishery,  and  in  the  time  of  Edward  III.  had  an  act 
usually  called  "  The  statute  of  herrings,"  passed  in  its  favour,  for  the  regulation  of  its  herring  fair,  now 
exhibits  only  the  small  number  of  1039  barrels.  —  See  an  Essay  on  the  Migration  and  Food  of  the 
Herring,  by  J.  F.  Donovan,  Esq.,  in  the  Far?nc7's  Magazine  (vol.  xxvi.  p.  135.)  See  also  art.  Sahnon,  in 
Part  HI.  Book  VII. 

3877.  The  cod  or  white  fishery,  including  haddocks,  whitings,  ling,  skate,  halibut,  flounders,  S:c.  may 
be  reckoned  next  in  importance  to  the  herring  fishery.  The  whole  extent  of  sea,  from  the  neighbourhood 
of  the  Orkney  and  Shetland  islands  to  Iceland  on  the  one  hand,  and  to  the  coast  of  Norway  on  the  other, 
and  along  the  eastern  and  western  shores  of  Scotland  to  the  Flemish  banks  on  the  east,  and  the  coast  of 
Ireland  on  the  west,  may  be  considered  as  one  great  fishing  domain,  over  which  the  different  species  of 
the  cod  genus  are  most  plentifully  dispersed  ;  as  are  also  turbot,  skates,  soles,  haddocks,  and  whitings. 
These  fish,  which  constitute  collectively  what  is  usually  called  the  white  fishery,  surround,  as  it  were, 
the  whole  of  North  Britain,  and  give  to  that  portion  of  the  united  kingdom  advantages  which  its  southern 
neighbours  cannot  boast  of. 

3878.  The  turbot  fishery  is,  perhaps,  that  alone  in  which  neither  the  Scotch  nor  the  English  are  as 
successful  as  the  Dutch.  The  turbot  fishery  begins  about  the  end  of  March,  when  the  Dutch  fishermen 
assemble  a  few  le-igucs  to  the  south  of  Schoveling.  As  the  warm  weather  approaches,  the  fish  gradually 
advance  to  the  northward,  and  during  the  months  of  April  and  May,  are  found  in  great  shoals  on  the 
bank  called  the  Broad  Fourteens.  Early  in  June,  they  have  proceeded  to  the  banks  which  surround  the 
small  island  of  Heligoland,  off  the  mouth  of  the  Kibe,  where  the  fishery  continues  to  the  middle  of  August, 
when  it  terminates  tor  the  year.  The  mode  of  taking  turbot  is  as  follows :  —  At  the  beginning  of  the  season, 
the  drag  net  is  used,  which,  being  drawn  along  tlie  banks,  brings  up  various  kinds  of  flat  fish,  as  soles, 
plaice,  thornbacks,  and  turbots  ;  but,  when  the  weather  has  driven  the  fish  into  deeper  water,  and  upon 
banks  of  a  rougher  surface,  where  the  drag  net  is  no  longer  practicable,  the  fishermen  have  then  recourse 
to  the  hook  and  line.  Each  line  extends  from  one  to  nearly  three  miles  in  length,  and  is  armed  with  six, 
seven,  or  eight  hundred  hooks,  fixed  to  at  a  distance  of  several  yards  from  each  other.  To  keep  these 
long  lines  properly  stretched,  and  prevent  their  being  carried  away  by  the  tide,  heavy  masses  of  lead  in 
some  places,  and  small  anchors  in  others,  are  attached  to  them.  'I'he  hooks  are  baited  with  the  common 
smelt,  and  a  small  fish  resembling  the  eel,  called  the  gore  bill.  Though  very  considerable  quantities  of 
this  fish  are  now  taken  in  various  parts  of  our  own  coasts,  from  the  Orkneys  to  the  Land's  End,  yet  a 
preference  is  given,  in  the  London  market,  to  those  caught  by  the  Dutch,  who  are  supposed  to  have 
drawn  not  less  than  80,000/.  a  year  for  the  supply  of  this  market  alone  ;  and  the  Danes  from  12,000/.  to 
15,000/.  a  year,  for  sauce  to  this  luxury  of  the  table,  extracted  from  about  one  million  of  lobsters,  taken 
on  the  rocky  shores  of  Norway  ;  though  our  own  shores  are,  in  many  parts,  plentifully  supplied  with  this 
marine  insect,  equal  in  goodness  to  those  in  Norway. 

3879.  The  mackerel  fishery  is,  cYi\e^y  csiXx'ieA  on  off  the  coast  of  Suflfblk  and  other  southern  counties; 
the  season  generally  lasts  about  six  weeks  in  May  and  Juno,  and  during  which  time  fish  to  the  value  of 
10,0(KJ/.  or  upwards,  are  caught  ofl'  Suftblk  alone.     {County  Report.) 

3880.  Soles,  gurnets,  John  dories,  the  red  mullet,  and  other  species,  are  also  caught  o6f"  the  southern 
coasts  ;  and  when  the  catch  is  greater  than  can  be  disposed  of,  tliey  are  salted  and  dried. 

3881.  The  stickleback  is  caught  in  immense  quantities  in  the  Lynn  river  about  once  in  seven  years, 
and  is  purchased  for  manure  at  the  rate  of  6rf.  or  8(/.  a  bushel. 

3882.  The  pilchard  fishery  is  carried  on  extensively  on  the  coast  of  Cornwall.  Enormous  multitudes 
of  those  fish  are  taken  on  the  coast  of  Devonshire  as  well  as  Cornwall,  between  the  months  of  July  and 
September  inclusive,  when  the  whole  line  of  coast  presents  a  scene  of  bustle  and  activity.  The  fish  for 
foreign  export  and  winter  consumption  are  laid  upon  shore  in  large  stacks  or  piles,  with  layers  of  salt 
between  each  row  ;  here  they  are  suffered  to  lie  for  twenty  or  thirty  days,  during  which  time  a  vast 
discharge  of  pickle  mixed  with  blood  and  oil  takes  place,  all  of  which  is  carefully  caught  in  pits  and 
preserved  for  manure,  which  is  eagerly  purchased  by  the  farmer  and  carried  away  in  casks.  It  is  said 
that  every  pilchard  will  dress  and  richly  manure  one  square  foot  of  ground.  The  fish  are  then  carefully 
washed  with  sea  water,  dried,  and  packed  in  hogsheads,  in  which  state  they  are  sent  abroad.  The  average 
value  of  pilchards  taken  in  one  year  in  Cornwall  is  supposed  to  be  from  50,000/.  to  00,600/. 

3883.  Lobsters,  crabs,  craufish,  shrimps,  pratcns,  i;c.  are  caught  generally  on  the  south  and  east  coast, 
but  especially  on  the  south  and  in  the  Channel.  The  Scilly  Islands  and  the  Land's  End  abound  in 
lobsters,  and  crabs  are  to  be  found  on  most  parts  of  the  British  shores. 

3884.  The  oyster  is  to  be  found  on  most  of  the  rocky  shallows  on  the  east  and  south  coasts  of  Britain  and 
Ireland.  The  most  remarkable  circumstance  attending  this  fishery  is  the  feeding  or  nursing  of  the 
oysters,  which  is  almost  exclusively  practised  in  Essex.  It  has  been  tried,  it  is  said,  in  the  mouths  of  the 
Seine  and  some  other  rivers  of  France,  without  success.  Uhe  oysters  are  brought  from  the  coast  of 
Hampshire,  Dorset,  and  other  maritime  counties,  even  as  far  as  Scotland,  and  laid  in  the  beds  or  layii;gs  in 
the  creeks  adjoining  those  rivers.  The  number  of  vessels  immediately  employed  in  the  dredging  for  oysters 
are  about  200,  from  twelve  to  forty  or  fifty  tons  burden  each,  employing  from  400  to  500  men  and  boys. 
The  quantity  of  oysters  bred  and  taken  in  Essex,  and  consumed  annually,  mostly  in  London,  is  supposed 
to  amount  to  14,000  or  15,000  bushels. 

Sect.  II.     Jliver    Lake,  and  other  Inland  Fisheries. 

3885.  The  only  inland  Jishery  of  any  importance  is  that  of  the  salmon.  Salmon  fisheries, 
Marshal  observes,  are  "  copious  and  constant  sources  of  human  food  ;  they  rank  next  to 
agriculture.  They  have,  indeed,  one  advantage  over  every  other  internal  produce  :  their 
increase  does  not  lessen  other  articles  of  human  sustenance.  The  salmon  does  not  prey 
on  the  produce  of  the  soil,  nor  does  it  owe  its  size  and  nutritive  qualities  to  the  destruc- 
tion of  its  compatriot  tribes.  It  leaves  its  native  river  at  an  early  state  of  growth  ;  and, 
going  even  naturalists  knew  not  where,  returns  of  ample  size,  and  rich  in  human 
nourishment;  exposing  itself  in  the  narrowest  streams,  as  if  nature  intended  it  as  a 
special  boon  to  man.  In  every  stage  of  savageness  and  civilisation,  the  salmon  must 
have  been  considered  as  a  valuable  benefaction  to  this  country."  This  fish  being  rarely 
caught,  except  in  estuaries  or  rivers,  may  be  considered,  in  a  great  degree,  as  private 
property ;  and  it  may  therefore  be  presumed  that  the  fishery  is  conducted  to  the  greatest 
possible  extent  and  advantage.      From  the  extremity  of  the  Highlands,  and  from  the 
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Orkney  and  Shetland  Islands,  these  fish  are  sent  up  to  the  London  market  in  ice  ;  and 
vhen  the  season  is  at  its  height,  and  the  catch  more  than  can  be  taken  off  hand  fresh, 
they  are  then  salted,  pickled,  or  dried,  for  winter  consumption  at  home,  and  for  the 
foreign  markets.  Perhaps  the  fishery  of  the  Tweed  is  the  first  in  point  of  the  quantity 
caught,  wliich  is  sometimes  quite  astonishing,  several  hundreds  being  taken  at  a  single 
draught  of  the  net. 

3886.  Tke  salmon  as  they  are  caught  are  packed  in  ice,  and  sent  away  in  vessels  well 
known  under  the  name  of  Berwick  smacks.  Formerly  it  was  all  pickled  and  kitted,  after 
being  boiled,  and  sent  to  London  under  the  name  of  Newcastle  salmon  ;  but  the  present 
mode  has  so  raised  the  value  of  the  fish,  as  nearly  to  have  banished  this  article  of  food 
from  the  inhabitants  in  the  environs  of  the  fishery,  except  as  an  expensive  luxury.  Within 
memory,  salted  salmon  formed  a  material  article  of  economy  in  all  the  farm-houses  of 
the  vale  of  Tweed,  insomuch  that  in-door  servants  often  bargained  that  they  should 
not  be  obliged  to  take  more  than  two  weekly  meals  of  salmon.  It  could  then  be  bought 
at  2s.  the  stone,  of  nineteen  pounds'  weight ;  it  is  now  never  below  12s.,  often  36s.,  and 
sometimes  two  guineas. 

3S87.  l!'it/i  respect  to  the  improvement  of  salmon  fisheries,  admitting  that  the  individual  fish  which  are 
bred  in  any  river  instinctively  return  to  the  same  from  the  sea,  the  most  obvious  means  of  increase  in  any 
particular  river  is  that  of  suffering  a  sufficient  number  of  grown  salmon  to  go  up  to  the  spawning  grounds^ 
protecting  them  while  there,  and  guarding  the  infant  shoals  in  their  passage  thence  to  the  ocean.  Even 
admitting  that  those  which  are  bred  within  the  British  Islands,  and  escape  the  perils  that  await  them, 
return  to  these  islands,  it  is  surely  a  matter  of  some  importance,  viewed  in  a  public  light,  to  increase  and 
protect  the  breed.  It  is  a  well  ascertained  fact,  that  salmon  pass  up  toward  the  spawning  grounds  of 
different  rivers  at  didcrent  seasons  or  times  of  the  year ;  consequently,  no  one  day  in  the  year  can  be 
properly  fixed  by  law  to  give  them  free  passage  up  rivers  in  general  Perhaps  every  ri^'er  of  the  island 
should  have  its  particular  day  of  liberation,  which  ought  to  be  some  weeks  before  the  known  close  of  the 
s])awning  season  in  a  given  river. 

38H8.  hi  a  dry  season,  and  for  want  of  flood  tvater  to  assist  them  in  their  extraordinary  efforts  to  gain 
the  liigher  brauchlets  of  \  river,  the  salmon  will  spawn  in  its  lower  deeper  parts.  But  here,  it  is  probable, 
tew  of  their  progeny  escape  the  voracity  of  fish  of  prey,  which  inhabit  deep  waters.  While,  in  the  shal- 
low pebbly  streams,  at  the  heads  of  which  they  delight  to  lay  their  spawn,  the  infant  shoal  is  free  from 
danger ;  and  it  is  for  this  security,  no  doubt,  that  the  instinct  of  the  parents  leads  them  to  the  greatest 
attainable  height,  at  the  peril  of  their  own  lives.  Thus  far,  as  to  the  protection  of  the  parents,  and  their 
infant  spawnlings  ;  it  now  remains  to  guard  these  from  their  native  streamlets  to  the  sea. 

3889.  The  enemies  of  young  salmon  are  fish  of  prey,  as  the  pike,  and  trouts  of  size;  both  of  which  ought 
to  be  considered  as  vermin,  in  rivers  down  which  samlets  are  wont  to  pass. 

3890.  The  heron  is  another  destructive  enemy  of  young  salmon,  especially  in  the  higher  branches  of 
rivers  ;  yet  we  see  these  common  destroyers  nursed  up  in  heronries.  But  more  wisely  might  the  cormo- 
rant be  propagated  and  protected.  The  heron  is  tenfold  more  destructive  of  fresh-water  fish,  than  is  the 
cormorant 

3891.  The  otter  is  a  well  known  enemy  to  fish,  but  more  so  to  grown  salmon  than  to  their  young. 

3892.  The  angler  is  a  species  of  vermin  which  is  much  more  injurious  than  the  otter  to  young  salmon  ; 
during  minor  floods,  when  the  young  "  fry  "  are  attempting  to  make  their  escape  downward  to  the  sea, 
the  angler  counts  his  victims  by  the  score ;  and  might  boast  of  carrying  home,  in  his  wicker  basket,  a  boat 
load  of  salmon.  The  net  fisher  is  still  more  mischievous.  But  most  of  all  the  miller,  who  takes  them  in 
his  mill  traps,  by  the  bushel,  or  the  sack,  at  once. 

3893.  The  porpoise,  the  most  audacious  marine  animal  of  prey  in  northern  latitudes,  is  said  to  be  a  great 
devourer  of  salmon  and  other  fish  on  the  sea.coast,  and  in  narrow  seas  and  estuaries.  It  is  asserted  by 
those  who  have  had  opportunities  of  ascertaining  the  fact,  that  they  not  only  destroy  salmon  in  the  nar- 
row seas,  and  open  estuaries,  but  that  they  have  been  seen  guarding  the  mouth  of  a  river,  in  the  salmon 
season,  and  destroying  them  in  numbers,  as  they  attempted  to  enter.  If  these  are  facts,  it  might  be  worth 
while  for  the  proprietors  of  fisheries,  or  perhaps  government,  to  offer  rewards  for  catching  this  animal,  and 
thu,<  lessen  their  number,  on  the  eame  principles  as  wolves  were  extirpated.  The  author  of  The  British 
Naturalist  aflirms,  from  his  own  experience,  that  the  seal  is  very  easily  rendered  as  docile  and  affectionate 
as  the  dog,  and  that  it  might  be  rendered  as  useful  to  man  in  fishing,  as  the  dog  is  in  shooting  and 
hunting. 

3894.  ff  by  ii'ise  regulations,  formed  into  a  law,  the  present  supply  of  salmon  could  be  doubled,  the  ad. 
vantage  to  the  community  would  be  of  some  importance.  When  we  see  the  great  disparity  of  the  supply, 
between  the  rivers  of  the  north,  and  those  of  the  south,  of  this  island,  it  might  not  be  extravagant  to 
imagine,  that  the  supply  from  the  rivers  of  England  might  be  made  five  or  ten  times  what  it  is  at  present 
One  of  tlie  first  steps  towards  regulations  of  this  nature  is  to  endeavour  to  ascertain  the  causes  of  this 
disparity,  and  to  profit  by  such  as  can  be  subjected  to  human  foresight  and  control.  Accurate  exa- 
minations of  the  Tay,  the  Tweed,  the  Trent,  and  the  Thames,  would,  perhaps,  be  found  adequate  to  this 
purpose. 

3895.  There  are  various  modes  of  taking  salmon,  some  of  which  may  be  mentioned  ; 
though  it  is  foreign  from  our  plan  to  enter  into  the  art  of  fishing,  which  is  practised  by  a 
distinct  class  of  men,  created,  as  it  may  be  said,  more  by  circumstances  than  regular 
apprenticesliip  or  study.  Tlie  situations  in  which  salmon  first  attract  the  particular 
attention  of  fishermen,  are  narrow  seas,  estuaries,  or  mouths  of  rivers ;  in  which  they 
remain  some  time,  imore  or  less,  probably,  according  to  their  states  of  forwardness  with 
respect  to  spawning  ;  and  in  which  various  devices  are  practised  to  take  them. 

3896.  In  the  tcide  estuary  of  Solway  Frith,  which  separates  Cumberland  and  Dumfriesshire,  several 
ingenious  methods  are  practised,  two  of  which  are  entitled  to  particular  notice  here.  Besides  the  open 
channels  worn  by  the  Esk,  the  Eden,  and  other  rivers  and  brooks  that  empty  themselves  into  this  com- 
mon estuarv,  the  sands,  which  compose  its  base  and  are  left  dry  at  low  water,  arc  formed  into  ridges  and 
valleys,  by  the  tides  and  tempestuous  weather.  The  lower  ends  of  these  valleys,  or  false  channels,  are 
wide  and  deep,  opening  downward  towards  the  sea;  their  upper  ends  grow  narrower  and  shallower, 
terminating  in  imints,  at  the  tops  of  the  sand-banks.  As  the  tide  flows  upward,  the  salmon,  either  in 
search  of  food,  or  the  chaimel  of  the  river  to  which  they  are  destined,  enter  these  valleys  or  "  lakes :  "  but 
finding,  on  the  turn  of  the  tide,  that  their  passage  farther  ui>ward  is  stopped,  they  naturally  return  with 
it  into  deep  water  ;  where  they  remain  until  the  next  tide.  The  manorial  proprietors  of  these  sand-banks 
having  discovered  this  fact  have,  from  time  immemorial,  run  lines  of  nets,  during  the  fishing  season, 
across  the  lower  ends  of  these  lakes  or  valleys,  half  a  mile,  or  more,  perhaps,  in  width  ;  the  nets  being 
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guspcmlcd  ill  such  a  manner,  that  they  are  lifted  from  the  ground  by  the  current  of  the  tide  in  flowing 
upward  ;  so  that  the  fish  find  no  difficulty  in  passing  beneath  them  into  the  lake  :  but,  on  the  tide's  turn- 
ing, their  lower  edges  fall  down  close  to  the  sand,  and  effL-ctually  prevent  the  salmon  from  retreat- 
ing.' They  are,  in  consequence,  left  dry,  or  in  shallow  water,  and  are  easily  to  be  taken,  by  hundreds,  per- 
haps, at  once. 

3897.  The  other  remarkable  method,  which  is  practised  in  the  Frith  of  Solway,  is  founded  on  a  well, 
known  habit  of  salmon,  when  they  first  make  the  land,  and  enter  into  narrow  seas  and  estuaries,  to  keep 
much  along  the  shore:  no  matter  whether  to  hit,  with  greater  certainty,  their  native  rivers;  to  rub  off 
the  vermin  with  which,  in  general,  they  are  more  or  less  infested,  when  they  return  from  the  ocean  ;  or 
to  seek  for  food.  This  method  of  taking  salmon,  if  not  a  modern  invention,  has  recently  been  raised  to 
its  present  degree  of  perfection,  by  an  enterprising  salmon  fisher  and  farmer  in  the  neighbourhood  of 
Annan;  who  has  turned  it  to  great  profit.  At  a  sliort  distance  below  the  mouth  of  the  river  Annan,  he 
has  run  out  along  line  of  tall  net-fence,  several  hundred  yards  in  length,  and  somewhat  obliquely  from  the 
line  of  the  shore,  with  which  it  makes  an  acute  angle,  and  closes  in  with  it,  at  the  upper  end  :  thus  form- 
ing, in  eflTect,  an  artificial  lake  ;  one  side  of  which  is  the  beach,  the  other  the  net  fence.  The  lower  end. 
is  Ingeniously  guarded,  with  nets  of  a  more  trap-like  construction  than  those  which  are  in  use  for  natural 
lakes ;  in  which  fish  are  found  to  lie  more  quietly,  until  the  turn  of  the  tide.  In  this  immense  trap,  great 
quantities,  not  of  salmon  only,  but  of  cod,  ling,  soles,  and  other  white  fish  are  taken.  Marshal  knows  no 
place  in  the  island  where  sea  fishing,  for  salmon,  can  be  studied  with  so  much  profit  as  on  the  shores  of 
Annandale.  . 

3898.  Hiver  fishing  for  salmon  is  chiefly  done  with  the  seine,  or  long  draught  net,  the  construction  and 
use  of  which  are  universally  known.  In  rivers  liable  to  frequent  and  great  changes  of  depth  and  strength 
of  current,  by  reason  of  tides  and  floods,  it  is  desirable  to  have  nets  of  different  textures,  as  well  as  of 
different  depths  :  as,  one  of  the  construction  best  adapted  to  the  ordinary  state  of  the  water,  and  to  the 
size  of  the  fish  that  frequent  it  (salmon  peels,  trouts,  mullets,  and  other  small-sized  fish  are,  in  .some  rivers, 
commonly  taken  with  salmon) ;  and  another  with  more  depth,  and  wider  meshes,  to  be  used  during  high 
w.iter  and  strong  currents,  when  the  larger  salmon  do  not  fail  to  hasten  upward  :  and  the  same  strength 
of  hands  which°is  able  to  draw  a  close  net  on  it,  can  work  a  deeper  one  with  wider  meshes.  In  wide 
rivers,  with  flat  shores,  a  variety  of  nets  are  required  of  different  lengths  as  well  as  depths,  to  suit  every 
height  and  width  of  the  water. 

3899.  In  rivers,  traps  are  set  for  salmon.  The  most  common  device  of  this  kind  is  the  weir,  or  salmon 
leap  •  namely,  a  tall  dam  run  across  the  river,  with  a  sluice  at  one  end  of  it,  through  which  the  principal 
part.'or  the  whole,  of  the  river  at  low  water,  is  suffered  to  pass  with  a  strong  current;  and  in  this  sluice 
the  trap  is  set. 

39(10.  The  construction  of  salmon  tt'eirs.  Marshal  conceives  to  be,  in  all  cases,  dangerous,  and  in  many 
highly  injurious  to  the  prop.igation  of  salmon  :  and  although  it  would  be  altogether  improper  to  demolisli 
tliose  which  long  custom  has  sanctioned,  yet  he  is  of  opinion  that  it  would  be  equally  improper  to  sufler 
more  to  be  erected;  at  least,  until  some  judicious  regulations  are  made  respecting  them;  regulations  which 
cannot  be  delayed  without  injury  to  the  public. 

3901.  It  noiu  only  remains  to  speak  of  poaching,  or  the  illegal  talcing  of  grown  salmon. 
There  are  already  severe  penalties  inflicted  for  this  crime  ;  which,  compared  with  that  of 
destroying  young  salmon,  might,  in  a  public  light,  be  deemed  venial,  the  latter  deserving 
tenfold  punishment :  for  the  grown  salmon  taken  in  season  by  poachers  becomes  so 
much  wholesome  food  ;  there  is  no  waste  of  human  sustenance  by  tlie  practice.  Never- 
theless, as  theft,  the  crime  is  great,  and  ought  to  be  punishable  as  such.  As  an  improve- 
ment of  the  present  law,  Marshal  proposes  to  make  the  receiver,  in  tliis  as  in  other  cases 
of  theft,  equally  punishable  with  the  thief.  If  poachers  were  not  encouraged  by  pur- 
chasers of  stolen  salmon,  the  practice  would  not  be  followed. 

3902.  Lake  fisheries  are  of  small  extent,  and  are  chiefly  confined  to  one  or  two  moun- 
tainous districts ;  and,  even  there,  unless  where  char  or  trout  abound,  as  in  Keswick  and 
Lochlomond,  their  value  is  small,  and  tlieir  improvements  few.  The  Lochtine  fishery 
is  to  be  considered  as  marine,  it  being  in  fact  an  inlet  of  the  sea. 

3903.  Pool- fishing  is,  in  most  parts,  peculiar  to  the  seats  of  men  of  fortune,  and  tlie 
country  residences  of  minor  gentlemen.  Surrey  and  Berkshire  are,  perhaps,  the  only 
districts  in  which  fl.sli-pools  are  viewed  as  an  object  of  rural  economy.  On  every  side 
of  the  metropolis,  something  of  this  kind  is  observable.  But  it  is  on  the  south  side,  in 
adjoining  parts  of  Surrey  and  Sussex,  where  the  practice  offish-breeding  may  be  said  to 
be  established.  There  fish-pools  have  been,  and  still  are,  formed  with  the  view  of  letting 
them  to  dealers  in  carp  and  other  pond  fish ;  or  of  stocking  them  and  disposing  of  the 
produce  as  an  article  of  farm  stock.  In  a  general  view  of  the  kingdom,  fisli-pools  can 
scarcely  be  considered  as  an  object  worthy  of  consideration,  in  the  improvement  of  landed  • 
estates  :  yet  tliere  are  situations  in  which  they  may  be  formed  with  profit ;  as  in  the  dips 
and  liollows  of  extremely  bad  ground  ;  especially  if  waters  wliich  are  genial  to  any  of  tlie 
species  of  pond-fish  happen  to  pass  through  them,  or  can  be  profitably  led  to  them. 
Even  where  the  water  which  can  be  commanded  is  of  an  inferior  quality,  a  profitable 
breeding-pool  may  be  formed  to  stock  ponds  of  a  more  fattening  nature.  Feeding  and 
fattening  fish  for  market  is  commonly  practised  in  China,  and  no  doubt  might  be  prac- 
tised in  England,  with  the  same  ease  as  fattening  pigs.  In  China,  boiled  rice,  mixed  up 
with  the  blood  of  animals,  kitchen  wash,  or  any  greasy  rich  fluid  of  animal  offal,  is  the 
food  with  which  they  are  fed  once  or  twice  a  day  :   they  fatten  quickly  and  profitably. 

3904.  The  craujish,  though  most  delicious  eating,  and  a  native  of  England,  neither 
abounds  in  sufficient  quantities  to  be  brought  to  market  nor  is  reared  by  individuals.  It 
requires  waiin  rich  marshy  lands,  and  a  calcareous  soil. 

39:)5.  The  leech  is  an  amphibious  animal  of  the  MoUusca  order,  common  about  some 
of  tlie  lakes  in  the  north  of  England,  as  Keswick.  Fonnerly  considerable  quantities 
used  to  be  packed  up  and  sent  to  London,  and  other  places ;  but  the  market  is  now  chiefly 
supplied  from  the  Continent. 
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Chap.  IX. 

Plantations  and  Woodlands. 

3936.  Without  trees,  a  landed  estate  may  be  very  profitable,  on  account  of  its  mines, 
waters,  and  farm  lands  ;  but  it  «ill  be  without  the  noblest  characteristic  of  territorial 
surface.  It  may  possess  the  beauty  of  utility  in  a  high  degree,  and  especially  to  the 
owner ;  but  it  will  not  be  much  admired  by  the  public,  nor  contribute  greatly  to  the 
ornament  of  the  country  —  for  what  is  a  landscape  without  wood?  It  is  not  meant, 
however,  that  plantations  of  trees  should  be  made  on  estates  for  the  sake  of  ornament  ; 
on  the  contrary,  none  need  ever  be  made  which  shall  not  be  at  the  same  time  useful,  either 
from  the  products  of  the  trees  individually,  or  their  collective  influence  on  surrounding 
objects. 

3907.  Trees  have  been  planted, and  cherished  in  all  countries,  ajid  from  the  earliest  ages; 
but  the  formation  of  artificial  plantations  chiefly  with  a  view  to  profit  appears  to  have 
been  first  practised  in  Britain,  about  the  end  of  the  sixteenth  century,  when  the 
insufficiency  of  the  natural  forests,  which  had  hitherto  supplied  civilised  society  in  Eng- 
land with  timber  and  fuel,  rendered  planting  a  matter  of  necessity  and  profit.  In  the 
century  succeeding,  the  improved  practice  of  agriculture  created  a  demand  for  hedges, 
and  strips  for  shelter  ;  and  the  fashion  of  removing  from  castles  in  towns  and  villages  to 
isolated  dwellings  sun-ounded  by  verdant  scenery,  led  to  the  extensive  employment  of 
trees  both  as  objects  of  distinction  and  value.  For  these  combined  purposes,  planting  is 
now  universally  practised  on  most  descriptions  of  territorial  surface,  for  objects  principally 
relating  to  utility  ;  and,  in  all  parks  and  grounds  surrounding  country  residences,  for  the 
joint  purposes  of  utility  and  beauty.  It  has  often  been  suggested,  that  an  agreement 
might  be  made  between  landlord  and  tenant,  under  which  it  would  be  the  tenant's  interest 
to  plant  trees  upon  suitable  parts  of  his  farm,  of  little  value  for  otiier  purposes,  and  to 
protect  them  when  planted.  This  would  not  only  promote  the  interests  of  both,  but  add 
mudi  to  the  ornament  of  the  country.  We  cannot  but  regret  that  some  such  plan  is  not 
devised  and  generally  adopted. 

390S.  Woodlands  are  lands  covered  with  wood  by  nature,  and  exist  more  or  less  on 
most  extensi\e  estates.  Sometimes  it  is  found  desirable  partially  or  wholly  to  remove 
them,  and  employ  the  soil  in  the  growth  of  grass  or  corn  ;  at  other  times,  their  character 
i-;  changed  by  art,  from  coppice  or  fuel  woods,  consisting  of  growths  cut  down  periodically, 
to  trees  left  to  attain  maturity  for  timber. 

;'-939.  In  our  view  of  the  subject  of  trees,  we  shall  include  some  remarks  on  improving 
and  managing  woodlands,  which  might  have  been  referred  to  the  two  following  books  ; 
but,  for  the  sake  of  unity,  we  prefer  treating  of  every  part  of  the  subject  together.  The 
ornamental  part  of  planting  we  consider  as  \vholly  belonging  to  gardening,  and  indeed 
the  subject  of  timber  trees  may  be  considered  as  equally  one  of  gardening  and  of  agricul- 
ture, being  the  link  by  which  they  are  inseparably  connected.  For  a  more  extended  view 
of  the  subject,  therefore,  we  refer  to  our  Encijcloptedia  of  Gardening,  and  Enci/clopadia 
of  Plants  :  in  the  former  v.ill  l)e  found  all  that  relates  to  the  culture  of  trees  collectively  ; 
in  the  latter,  all  tliat  relates  to  their  botanical  character,  history,  uses,  height,  native  country, 
and  other  subjects,  with  their  individual  propagation,  soil,  and  culture.  We  shall  here 
confine  ourselves  to  the  soils  and  situations  proper  for  planting,  the  trees  suitable  for 
particular  soils  and  situations,  the  operations  of  forming  and  managing  artificial  plant- 
ations, and  the  management  of  natural  woods. 

Sect.  I.      Soils  and  Situations  ivhich  viay  he  most  profitably  employed  in  Timber 

Plantation' 

5910.  Js  a  general  principle  of  guidance  in  planting,  it  may  be  laid  down,  that  lands  fit 
for  the  pui-jioses  of  aration  should  not  be  covered  with  wood.  Where  particular  pur- 
poses are  to  be  obtained,  as  shelter,  fencing,  connection,  concealment,  or  some  other 
object,  portions  of  such  lands  may  require  to  be  wooded  ;  but,  in  regard  to  profit,  these 
portions  will  generally  be  less  productive  than  if  they  were  kept  under  grass  or  corn.  The 
■»  profits  of  planting  do  not  depend  on  the  absolute  quantity  of  timber  produced,  but  on 
that  quantity  relatively  to  the  value  of  tlie  soil  for  agricultural  purposes.  Suppose  a 
piece  of  ground  to  let  at  '2Cs-  per  acre,  for  pasture  or  aration,  to  be  planted  at  an  expense 
of  only  10/.  per  acre  ;  then,  in  order  to  return  the  rent,  and  51.  percent,  for  the  money 
expended,  it  ought  to  yield  305.  a  year ;  but  as  the  returns  are  not  yearly,  but  say  at  th.e 
end  of  every  fifteen  years,  when  the  whole  may  be  cut  down  as  a  copse,  then,  tlie  amount 
of  .305.  per  annum,  at  51.  per  cent,  compound  interest,  being  3'i/.  85.,  every  fall  of  copse 
made  at  the  interval  of  fifteen  years  ought  to  produce  that  sum  per  acre  clear  of  all  ex- 
IK-nses.  Hence,  with  a  view  to  profit  from  the  fall  of  timber,  or  copse  wood,  no  situation 
capablr  of  much  agricultural  improvement  should  be  planted. 
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3911.  The  fittest  silitations  for  planting  extensively  are  hilly,  mountainous,  and  rocky 
surfaces;  where  both  climate  and  surface  preclude  the  hope  of  ever  introducing  the 
plough  ;  and  where  the  shelter  afforded  by  a  breadth  of  wood  will  improve  the  adjoining 
farm  lands,  and  the  appearance  of  the  country.  Extensive  moors  and  gravelly  or  sandy 
soils  may  often  also  be  more  profitably  occupied  by  timber  trees  than  by  any  other  crop, 
especially  near  a  seaport,  collieries,  mines,  or  any  other  source  of  local  demand. 

3912.  On  all  hiUy  and  irregular  surfaces  various  situations  will  be  indicated  by  the  lines 
of  fences,  roads,  the  situations  of  buildings,  ponds,  streams,  &c.,  where  a  few  trees,  or  a 
strip,  or  mass,  or  row,  may  be  put  in  with  advantage.  We  would  not,  however,  advise 
the  uniform  mode  of  planting  recommended  by  Pitt  in  his  Survey  of  Staff'ordshire,  and  in 
The  Code  of  Agriculture;  that  of  always  having  a  round  clump  in  the  point  of  intersection  of 
the  fences  of  fields.  This  we  conceive  to  be  one  of  the  most  certain  modes  ever  suggested 
of  deforming  the  surface  of  a  country  by  planting  ;  the  natural  character  of  the  surface 
would  be  counteracted  by  it,  and  neither  variety  nor  grandeur  substituted ;  but  a  mono- 
tony of  appearance  almost  as  dull  and  appalling  as  a  total  want  of  wood. 

3913.  Near  all  buildings  a  few  trees  may  in  general  be  introduced  ;  carefully  however 
avoiding  gardens  and  rick-yards,  or  shading  low  buildings.  In  general  fewest  trees 
should  be  planted  on  the  south-east  side  of  cottages  ;  and  most  on  their  north-west  side ; 
farms  and  farm  buildings  in  very  exposed  situations  {fg.  588.),  and  also  lines  of  cottages, 
may  be  surrounded  or  planted  on  the  exposed  side  by  considerable  masses. 
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3914.  Wherever  shelter  or  shade  is  required,  plantations  are  of  the  first  consequence, 
whether  as  masses,  strips,  rows,  groups,  or  scattered  trees  ;  all  these  modes  may  occa- 
sionally be  resorted  to  with  advantage  even  in  farm  lands. 

3915.  irhcrever  a  soil  cannot  by  any  ordinary  process  be  rendered  ft  for  corn  or  grass,  and 
will  bear  trees,  it  may  be  planted,  as  the  only,  or  perliaps  the  best,  mode  of  turning  it  to 
profit.  There  are  some  tracts  of  thin  stony  or  gravelly  surfaces  covered  with  moss,  or 
very  scantily  with  heath,  and  a  few  coarse  grasses,  which  will  pay  for  no  improvement 
whatever,  except  sowing  with  the  seeds  of  trees  and  bushes.  These  growing  up  will, 
after  a  series  of  years,  form  a  vegetable  soil  on  tlie  surface.  The  larch,  Scotch  pine,  birch, 
and  a  species  of  rough  moorland  willow  (5alix)  are  the  only  woody  plants  fit  for  such  soils. 
Those  who  have  subjected  to  the  plough  old  woodland.  Sir  Henry  Steuart  remarks,  well 
know  how  "  inconceivably  even  the  poorest  soils  are  meliorated  by  the  droppings  of  trees, 
and  particularly  of  the  larch,  for  any  considerable  length  of  time,  and  the  rich  coat  of 
vegetable  moidd  which  is  thereby  accumulated  on  the  original  surface."  It  would  ap- 
pear indeed,  that  on  certain  surfaces  the  growth  and  decay  of  forests  are  the  means 
adopted  by  nature  for  preparing  the  soil  for  the  culture  of  corn  ;  as  on  certain  other 
soils,  a  stock  of  nutritive  matter  is  created  by  peat  moss,  or  marsh,  as  on  the  barest 
rocks,  the  rudiments  of  a  soil  are  formed  by  the  growth  and  decay  of  lichens. 

3916.  Wherever  trees  ivill  pay  better  than  any  other  crop,  they  will  of  course  be  planted. 
This  does  not  occur  often,  but  occasionally  in  the  case  of  willows  for  baskets  and  hoops, 
which  are  often  the  most  profitable  crop  on  moist  deep  rich  lands  ;  and  ash  for  hoops  and 
crate  ware,  on  di-ier,  but  at  the  same  time  deep  and  good,  soils. 

Sect.  II.      Trees  suitable  for  different  Soils,  Situations,  and  Climates. 

391 7.  Every  species  of  tree  tvill  grow  in  any  soil,  provided  it  be  rendered  suflSciently  dry; 
but  every  tree,  to  bring  its  timber  to  the  highest  degree  of  perfection,  requires  to  be 
planted  in  a  particular  description  of  soil,  situation,  and  climate.  The  effects  of  soils 
on  trees  are  very  different,  according  to  the  kind  of  tree  and  the  situation.  A 
rich  soil  and  low  situation  will  cause  some  trees,  as  the  larch  and  common  pine, 
to  grow  so  fast  that  their  timber  will  be  fit  for  little  else  than  fuel ;  and  the  oak,  elm, 
&c.,  planted  in  a  very  elevated  situation,  whatever  be  the  nature  of  the  soil,  will  never 
attain  a  timber  size.  In  general,  as  to  soils,  it  may  be  observed  that  such  as  promote 
rapid  growth,  render  the  timber  produced  less  durable,  and  the  contraiy;  that  such  soils 
as  are  of  the  same  quality  for  a  considerable  depth  are  best  adapted,  other  circumstances 
being  alike,  for  ramose-rooted  trees,  as  the  oak,  chestnut,  elm,  ash,  and  most  hard-wooded 
trees ;  and  that  such  soils  as  are  thin,  are  only  fit  for  spreading  or  horizontal-rooted  trees, 
as  the  pine  and  fir  tribe. 
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3918.  A  nalural  succession  in  the  kind  of  tree  has  been  found  to  take  place  where 
natural  forests  have  been  destroyed.  Evelyn  noticed  that,  at  Wooton,  where  goodly 
caks  grew  and  were  cut  down  by  his  grandfather  100  years  before,  beech  succeeded, 
end  that,  when  his  brother  had  extirpated  the  beech,  birch  rose  up.  {Gard.  Mag.  vol.  iii. 
p.  351.)  In  D wight's  Travels  in  New  England,  a  number  of  instances  are  given,  in 
some  of  which  the  pine  and  fir  tribe  were  succeeded  by  deciduous  trees,  and  in  others 
the  reverse.  Soulange-Bodin  also,  and  some  other  French  and  German  writers,  have 
observed  the  same  thing  to  take  place  on  the  continent  of  Europe,  and  use  the  fact  as  an 
crgument  for  the  introduction  of  exotic  trees  to  succeed  the  natives. 

3919.  A  table  of  soils  and  the  trees  suitable  to  them,  which  may  be  of  some  use,  is  given 
in  The  Agricultural  Survey  of  Kent.  It  indicates  the  trees  which  grow  naturally  en  a 
variety  of  soils  and  subsoils  ;  and,  next,  the  sorts  which  yield  most  profit  on  such  soils. 


Suj-face  Soil. 

Subsoil. 

Common  Growth. 

Planted  Growth. 

Uses  of. 

Heavy  and  gravel- 

Heavy loam    with 

Birch,     hornbeam, 

Oak,  ash,  chestnut. 

Timber,   hop.poles. 

ly  loams. 

chalk. 

oak,    ash,    hazel. 

willow,  lime,  wal- 

cordwood,hurdles. 

beech,  &c. 

nut. 

bavins  for  bakers, 
and  lime-works. 

Sandy  loams. 

Heavy  loam. 

Ditto. 

Elm,  beech,  Wey- 
mouth pine,  com- 
mon sjiruce. 

Ditto. 

Flinty  strong  loam. 

Heavy  loam. 

Ditto. 

Willow  and  chest- 
nut. 

Timber,      fencing- 
poles,  and  as  above. 

Gravelly  and  sandy 

Gravelly  loam. 

Ash,    beech,    oak. 

Chestnut,  ash. 

flop-poles,  fencing- 

loams. 

hazel,  &c. 

poles,   and   all    as 
above. 

Gravelly,    sandy, 

Heavy,  gravelly. 

Ash,  beech,   horn- 

Ash, beech,  larch, 

Timber,  -    fencing. 

and  flinty  loams. 

flinty  loam. 

beam,  and  oak. 

&c. 

hop.poles,       cord- 
wood  for  charcoal, 
bavins,  &c. 

Flinty,    dry,    poor 

Chalk  at  two  feet 

Beech,  oak,  &c. 

Beech,  larch,  &c. 

Cordwood,    bavins. 

gravelly  loams. 

depth    with    gra- 
velly loam. 

and  hop-poles. 

Flinty  and  gravelly 

Chalk  4  feet   with 

Ash,    oak,     hazel, 

Ash,  larch,  &c. 

Cordwood,     hop- 

loams. 

deep   gravelly 
loam. 

&c. 

poles,      bavins, 
stakes,  ethers,  &c. 

Ditto. 

With  a  few  flints, 

Oak,  hazel,  beech. 

Chestnut,  ash,  and 

Hop-poles,   fencing 

but  nearly  as 

and  ash 

willow. 

poles,  stakes,  cord- 

above. 

wood,  &c. 

Lightish   black 

Dry  sandy  gravel. 

Birch,  elm,  ash. 

Ash,  elm,  &c. 

Various      uses     in 

loam. 

hu.sbandry. 

Flinty  gravelly 

Strong   loam   with 

Oak,    ash,    beech, 

Ash,  &c. 

Poles,  bavins,  cord- 

loams. 

flints. 

cS.C. 

wootl,  &c. 

Chalky,  flinty,  gra- 

Chalk, with   some 

Ditto. 

Ditta 

Ditto. 

velly  loam. ' 

gravelly  loam. 

Gravelly  loam. 

Heavy    flinty    and 

Oak,    ash,    hazel, 

Ash,  oak,  &c. 

Common     produce 

poor  loam. 

and  beech. 

a  'few  poles,  cord- 
wood, bavins,  &c. 
plantation      many 
[Kilcs,    and    the 
above. 

Gravelly    and 

Gravelly  loam  with 

Oak,  ash,  &c. 

Ash  and  chestnut. 

Poles,      cordwood. 

chalky  loams. 

chalk. 

&c. 

Gravelly  loam. 

Ditto. 

Ash,  oak,  &  beech. 

Oak,  larch. 

Ditto. 

Ditto. 

Gravelly  loam  and 
heavy  loam. 

Ditto. 

Scotch  pine. 

The  same. 

Sandy  gravel. 

Gravelly  and  sandy 

Ditto,  Scotch  pine. 

Larch,     chestnut. 

Poles,     stakes. 

loam. 

S.C. 

ethers,  &c.  &c. 

Stone,  shatter,  and 

Strong   loam   with 

Oak,  hazel,  birch. 

Birch,  oak,  &c. 

Oaken       tillers. 

gravelly  loam. 

ragstoiie. 

&c. 

small  timber  poles, 
&c. 
Fencing-poles,  hop- 

Stone,  shatter,  and 

Gravelly  loam  with 

Oak,  birch,  aspen, 

Ash,  chestnut,  and 

gravelly  loam. 

some  stone. 

hazel,  and  ash. 

willow. 

poles,     cordwood, 
&c. 
Hop  poles,      fence 

Gravelly  loam. 

Gravelly  loam  with 

Oak. 

Chestnut. 

some  stones. 

poles,  &c. 

Sandy  loam. 

Gravelly  loam. 

Birch,   oak,   horn- 
beam, &c, 

Chestnut,  fic. 

Fence    poles,    hop- 
poles,  ike. 

Sandy    loam   and 

Gravelly  loam  with 

Oak,  beech,  birch. 

Ditto. 

Ditto. 

stone  shatter. 

ragstone. 

hazel,  ash. 

Gravelly  loam  and 

Deep  loam,   heavy 

Ditto. 

Ditto. 

Ditto. 

stone  shatter. 

clay  and  gravel 

Ditto. 

Gravelly  loam. 

Ditto. 

Ditto. 

Ditto. 

Gravelly  and  sandy 

Strong    clay    and 

Oak,  and  ditto. 

Ash,  larch,  &c. 

Poles,       fire-wood, 

loam. 

loam. 

itc  as  above. 

Gravelly  loam 

Gravel    with    clay  !  Scrubby  oak,  hazel. 

Oak,  ash. 

Timber  and  ditto. 

flinty. 

and  some  flint. 

8:c. 

Wet  spongy  land. 

Moist    and    boggy 

Alder,  willow. 

Alder,   osier,    wil- 

Hurdles, hop-poles. 

earth. 

low,  &c. 

&c. 

Drier  ditto. 

Ditto  more  dry. 

Poplar. 

White  poplar,  wil- 
low. 

Scotch  pine,  silver 
fir. 

Sycamore. 

Hop-poles,  &c. 

Light  sandy  loam. 

Dry  gravelly  earth. 

Mountain  ash,  ash. 

Hop-poles. 

Light  gravelly 
loam. 

With  dry  gravel. 

Ash. 

1  Timber-turnery, 
&c. 
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Part  III. 


S920.  irilh  respect  to  climate,  tlie  trees  which  grow  nearest  the  regions  of  perpetual 
snow  are  tlie  birch,  common  pine,  white  beam,  larch,  mountain  asli,  and  ehlur.  A 
warmer  zone  is  required  for  the  sycamore  and  liornbcam ;  and  still  more  for  the  beecli, 
ash,  elm,  and  maple.  The  exotic  pines  and  firs  prefer  dry  sheltered  dingles  and  ravines, 
not  far  up  the  sides  of  hills ;  and  the  oak,  chestnut,  lime,  poplars,  tree  willows,  and  a 
variety  of  American  trees,  will  not  thrive  at  any  great  elevation  above  the  sea.  The 
hardiest  sliore  trees  arc  the  sycamore,  beech,  and  elder  ;  but  on  sheltered  shores,  or  such 
as  are  little  subject  to  the  sea-breeze,  pines,  firs,  and  most  sorts  of  trees  will  thrive. 

S9-1.  T/ie  sort  of  product  desired  from  playttinc;,  as  wlietlicv  shelter,  effect,  or  timber,  copse,  bark,  fuel, 
&p.  and  what  kinds 'of  each,  must  be,  in  most  cases,  more  attended  to  than  the  soil,  and  in  many  cases 
even  than  the  situation.  The  thriving  of  trees  and  plants  of  every  kind,  indeed,  depends  much  more  on 
the  quantity  of  available  soil,  and  its  state  in  respect  to  water  and  climate,  than  on  its  constituent  princi- 
ples. Moderately  sheltered  and  on  a  dry  subsoil,  it  signifies  little,  as  far  as  growth  is  concerned,  whether  the 
surface  strata  be  a  clayey,  sandy,  or  calcareous  loam  :  all  the  principal  trees  will  thrive  nearly  equally  well 
in  any  of  these,  so  circumstanced ;  but  no  tree  whatever  in  these  or  in  any  soil  saturated  with  water,  and 
in  a  bleak  exposed  site.  The  durability  of  the  timber  of  ditlerent  trees,  produced  under  such  circumstances, 
will  also  be  very  ditt'erent.  For  durability,  as  already  observed,  it  seems  essential  that  every  species  of  tree 
should  be  planted  in  its  natural  soil,  situation,  and  climate.  For  hedge-row  timber,  those  kinds  which 
grow  with  lofty  stems,  which  draw  their  nouri»hmeut  from  the  subsoil,  and  do  least  injury  by  their  shade, 
are  to  be  preferred.  These,  according  to  lilaikie,  are  oaks,  narrow-leaved  elm,  and  black  Italian  poplar; 
beech,  asii,  pines,  and  firs,  he  says,  are  ruinous  to  fences,  and  otherwise  injurious  to  farmers.  (On 
Hedges  and  Hedgerow  Timber,  p.  1(J.) 


Sect.  III.   Forming  Plantations. 

3922.  The  form  at  1071  of  plantations  includes  the  enclosing,  the  preparation  of  the  soil, 
and  the  mode  of  planting  or  sowing. 

3923.  The  enclosing  of  2>lantatiuns  is  too  essential  a  part  of  their  formation  to  require 
enlarging  on.  In  all  those  of  small  extent,  as  hedges  and  strips,  it  is  the  principal  part 
of  the  expense  ;  but  to  plant  in  these  forms,  or  in  any  other,  without  enclosing,  would  be 
merely  a  waste  of  labour  and  property.  The  sole  object  of  fencing  being  to  exclude  the 
doinestic  quadrupeds,  it  is  obvious,  that  whatever  in  the  given  situation  is  calculated  to 
effect  this  at  the  least  expense,  the  first  cost  and  future  repairs  or  management  being  taken 
into  consideration,  must  be  the  best.  Where  stones  abound  on  the  spot,  a  wall  is  the 
best  and  cheapest  of  all  fences  as  such  ;  but,  in  the  great  majority  of  cases,  recourse  is 
obliged  to  be  had  to  a  verdant  fence  of  some  sort,  and  generally  to  one  of  hawtliorn. 
This  being  itself  a  plantation,  requires  to  be  defended  by  some  temporary  barrier,  till  it 
arrives  at  maturity  ;  and  here  the  remark  just  made  v\ill  again  apply,  that  whatever  tempo- 
rary barrier  is  found  cheapest  in  the  given  situation  will  be  the  best.  Hedge  fences  are 
in  general  accompanied  by  an  open  drain,  which,  besides  acting  in  its  proper  capacity, 
furnishes  at  its  formation  a  quantity  of  soil  to  increase  the  nutriment  of  the  hedge  plants  ; 

f^-i  an     excavation 

-C-fS  (/5-    589.    a), 

,/:  ^\.i  e  and  an  eleva- 
tion (/),  to  aid 
in  the  form- 
ation of  a  tem- 
porary fence. 
A  hedge  enclosing  a  plantation  requires  only  to  be  guarded  on  the  exterior  side ;  and  of 
the  various  ways  in  which  this  is  done,  tlie  following  may  be  reckoned  among  the  best 
ami  most  generally  applicable  :  — an  open  drain  and  paling,  or  line  of  posts  and  rails ; 
the  plants  inserted  in  a  facing  of  stone,  backed  by  the  earth  of  the  drain  (h),  an  excellent 
mode,  as  the  plants  generally  thrive,  and  almost  never  require  cleaning  from  weeds ;  an 
open  drain  and  paling,  and  the  hedge  on  the  top  of  the  elevation  (c)  ;  no  open  drain, 
but,  the  soil  being  a  loam,  the  surface-turves  formed  into  a  narrow  ridge,  to  serve  as  a 
paling,  a  temporary  hedge  of  fm-ze  sown  on  its  summit,  and  the  permanent  hedge  of 
thorn  or  holly  witliin  ((/);  and  an  open  drain,  but  on  the  inside,  the  exterior  being 
protected  by  a  steep  bank  sown  with  furze  (e).  The  first  cf  these  modes  is  the  most 
general,  the  second  the  best,  and  the  fourtli  the  cheapest,  where  timber  is  not  abundant. 
Separation  fences  are  commonly  formed  in  the  first,  second,  or  third  manner,  but  with 
a  jjaling  on  both  sides.    (See  Fences,  Part  11.  Book  IV.) 

3921.  In  the  preparation  of  the  soil  for  planting,  draining  is  the  first  operation.  What- 
ever may  be  the  nature  of  the  soil,  if  the  plants  are  intended  to  thrive,  the  subsoil  ought 
to  be  rendered  dry.  Large  open  drains  may  be  used,  where  the  ground  is  not  to  undergo 
much  preparation  ;  but  where  it  is  to  be  fallowed  or  trenched,  imder-drains  become  re- 
quisite. It  is  true  they  will  in  time  be  choakcd  up  by  the  roots  of  the  trees ;  but  by  that 
period,  as  no  more  culture  will  be  required,  they  may  be  opened  and  left  open.  Many 
situations,  as  steep  sides  of  hills  and  rocky  irregular  surfaces,  do  not  admit  of  preparing 
tiie  soil  by  comminution  previously  to  planting  ;  but  wherever  that  can  be  done,  either  by 
trenching,  digging,  or  a  year's  subjection  to  the  plough,  it  will  be  found  amply  to  repay 
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the  trouble.  This  is  more  especially  requisite  for  strips  for  shelter,  or  hedge-rows,  as  the 
quick  growth  of  the  plants  in  these  cases  is  a  matter  of  the  utmost  consequence.  The 
general  mode  of  planting  hedges  by  the  side  of  an  open  drain  renders  jireparation  for 
them,  in  many  cases,  less  necessary ;  but  for  strips  of  trees,  wherever  it  is  practicable, 
and  there  is  at  the  same  time  no  danger  of  the  soil  being  washed  away  by  rains  or  thaws, 
as  in  some  chalky  hilly  districts,  or  blown  about  by  the  wind,  as  in  some  parts  of  Norfolk 
and  other  sandy  tracts,  preparation  by  a  year's  fallow,  or  by  trenching  two  spits  deep, 
cannot  be  omitted  without  real  loss,  by  retarding  the  attainment  of  the  object  desired. 
IMr.  Withers  of  Norfolk  not  only  prepares  poor  light  land  by  paring,  and  burning,  and 
trenching,  but  even  spreads  on  it  marl  and  fannyard  dung,  as  for  a  common  agri- 
cultural crop  ;  and  at  the  same  time  keeps  the  surface  perfectly  free  from  weeds  by  hoeing 
till  the  young  trees  have  completely  covered  the  ground.  The  progress  that  they  make 
under  this  treatment  is  so  extremely  rapid,  as  apparently  to  justify,  in  an  econovncal  point 
of  view,  the  extraordinary  expenses  that  attend  it.  In  three  years,  even  oaks  and  other 
usually  slow-growing  forest  trees  have  covered  the  land,  making  shoots  of  three  feet  in 
a  season,  and  throwing  out  roots  well  qualified,  by  their  number  and  length,  to  derive 
from  the  subsoil  abundant  nourishment,  in  proportion  as  the  surface  becomes  exhausted. 
{Trans.  Soc  for  Encour.  Arts,yo\.  xlv.)  Cobbett  {The  Woodlands,  8vo.  1825.)  recom- 
mends trenching  the  ground  two  feet  deep  at  the  least,  keeping  the  old  soil  still  at  tlie 
top,  unless  there  is  plenty  of  manure,  when,  he  says,  (he  top  soil  may  be  laid  in  the 
bottom  of  the  trench.  There  are  instances  stated,  of  premising  oak  plantations,  from 
acorns  dibbed  into  soil  altogether  unimproved,  and  of  plantations  of  Scotch  pine  raised  by 
merely  scattering  the  seeds, without  covering,  on  a  heatli  or  common,  and  excluding  cattle 
[General  Report  of  Scotland,  ii.  269.)  ;  but  these  are  rare  cases,  and  the  time  required, 
and  the  instances  of  failure,  are  not  mentioned.  The  practice  is  obviously  too  rude  to 
be  recommended  as  one  of  art.  The  best  situations  for  planting,  without  any  other  culture 
but  inserting  the  seeds  or  plants,  are  surfaces  partially  covered  with  low  woody  growths, 
as  broom,  furze,  &c.  "  The  ground  which  is  covered,  or  rather  half  covered,  with 
juniper  and  he.ath,"  says  Buflbn,  "  is  already  a  wood  half  made."  Gordon,  Emmerich, 
Hayes,  Speechly,  Marshall,  Cruikshank,  and  others,  have  shown  that  the  most  tfi'ectual 
method  of  raising  oak  plantations  is  by  sowing  patches  of  3  or  4  acorns  on  dug  spots, 
as  far  distant  from  one  another  as  is  to  be  the  distance  of  the  trees  when  half  grown. 
The  inteiTnediate  spaces,  if  not  covered  with  furze,  broom,  or  native  copse,  are  to  be 
planted  wdth  birch,  larch,  spruce,  or  Scotch  pine.    (See  §  3923.) 

3925.  A  cnntroverst/  on  the  subject  of  the  preparation  if  the  soil  previonsli/  to  planting, 
has  lately  arisen  between  Sir  Henry  Steuart,  Sir  Walter  Scott,  IVIr.  Withers,  Mr.  I>il- 
lington,  and  others,  which  it  might  be  deemed  improper  to  pass  over  here  with.oiit  notice. 
Scott  contends,  that  preparing  the  soil  accelerates  the  grov>th  of  the  tree  for  a  few  years 
only,  and,  in  as  far  as  it  has  that  effect,  renders  the  timber  of  a  less  durable  quality. 
Stuart  admits  the  rapidity  of  the  growth  of  timber  on  soils  which  have  been  prepared, 
but  seems  to  allow,  with  Scott,  that  the  timber  will  be  less  durable.  Withers  and  Bil- 
lington  assert,  that  the  preparation  of  the  soil  accelerates  the  growth  of  timber  without 
impairing  its  durability;  and  tlie  former  has  cited  some  experiments  to  show  that  oak, 
which  has  grown  on  good  soils  and  rapidly,  has  proved  stronger  than  oak  which  had 
grown  on  worse  soils  slowly.  The  result  of  general  experience,  or  what  may  be  called 
the  common  sense  of  gardeners  and  foresters  on  this  subject,  seems  to  be  this  :  — Pre- 
paration of  the  soil  greatly  increases  the  rapidity  of  the  growth  of  trees,  and  it  has  not 
been  found  to  lessen  the  strength  of  the  timber  produced  ;  on  the  contrary,  oak,  ash, 
willow,  and  poplar,  when  freely,  or  rapidly  rather  than  slowly  grown,  scein  to  produce 
stronger  timber,  than  when  slowly  and  stintedly  grown  on  poor  soils.  But  strength  and 
durability  are  properties  that  depend  on  different  qualities  of  organisation,  and  it  is  gene- 
rally considered  that  slowly-grown  timber  is  the  most  durable.  We  have,  ourselves,  no 
doubt  of  the  fact,  and  more  especially  in  the  case  of  the  resinous  timbers.  We  have  seen 
both  larch  and  Scotch  pine  of  a  timber  size,  which  had  been  rapidly  grown  in  rich  soil, 
and  which,  when  cut  down,  had  begun  to  decay  in  the  heart.  We  would  not,  however, 
on  that  account  cease  to  prepare  tlie  soil  for  resinous  trees,  as  much  as  for  the  other  kinds, 
where  practicable ;  but  we  would  take  care  to  plant  resinous  trees  only  on  poor  soils. 
We  have  reason  to  believe  that  these  opinions  on  the  preparation  of  tiie  soil  for  trees, 
and  the  durability  and  strength  of  timber,  are  those  of  the  practical  men  of  the  present 
day  of  greatest  science  and  experience ;  such,  for  example,  as  Sang,  Gorrie,  Main,  Bil- 
linglon,  and  Cruikshank ;  and  therefore  we  consider  them  as  more  especially  entitled  to 
attention  in  a  work  like  the  present. 

3926.  Whether  extensile  plantations  should  be  sown  or  planted  is  a  question  about  which 
planters  arc  at  variance.  Miller  says,  transplanted  oaks  will  never  arrive  at  the  size  of 
those  raised  where  they  are  to  remain  from  the  acorn.  {Diet.  Qiierciis.)  Marshal  pre- 
fers sowing  where  the  ground  can  be  cultivated  with  the  plough.  {Vlant.  and  Rur.  Urn. 
i.  123.)      Evelyn,  Emmerich,  and  Speechly,  are  of  the  same  opinion  ;  Pontey  and  Nicol 


638  PRACTICE  OF  AGRICULTURE.  PartJII. 

practise  planting,  but  offer  no  arguments  against  sowing  wlicre  circumstances  arc  suit- 
able. Sang  says,  "  It  is  an  opinion  very  generally  entertained,  that  planted  timber  can 
never,  in  any  case,  be  equal  in  durability  and  value  to  that  which  is  sown.  We  certainly 
feel  ourselves  inclined  to  support  this  opinion,  altliough  we  readily  admit  that  the  matter 
has  not  been  so  fully  established,  from  experiment,  as  to  amount  to  positive  proof.  But 
although  we  have  not  met  with  decided  evidence,  to  enable  us  to  deteimine  on  the  com- 
parative excellence  of  timber  raised  from  seeds,  without  being  replanted,  over  such  as 
has  been  raised  from  replanted  trees,  we  are  left  in  no  doubt  as  to  the  preference,  in  re- 
spect of  growth,  of  those  trees  which  are  sown,  over  such  as  are  planted."  (Plant.  Kal. 
43.)  He  particularly  prefers  this  mode  for  raising  extensive  tracts  of  the  Scotch  pine 
and  larch  (p.  430.),  and  is  decidedly  of  opinion,  "  that  every  kind  of  forest  tree  will  suc- 
ceed better  by  being  reared  from  seeds  in  the  jjlace  where  it  is  to  grow  to  maturity,  than 
by  being  raised  in  any  nursery  whatever,  and  thence  transplanted  into  the  forest." 
(p.  344.)  Dr.  Yule  (Ceded.  Hort.  Mem.  ii. ),  in  a  long  paper  on  trees,  strongly  recom- 
mends sowing  where  the  trees  are  finally  to  remain.  "  It  is,"  says  he,  "  a  well  ascer- 
tained fact,  that  seedlings  allowed  to  remain  in  their  original  station,  will,  in  a  few 
seasons,  far  overtop  the  common  nursed  plants  several  years  older." 

3027.  The  opinion  of  Dr.  Yule  seems  to  be  founded  on  the  idea  that  the  tap-root  is  of  great  importance 
to  grown  up  trees,  and  that  when  this  is  once  cut  otf  by  transplanting,  the  plant  has  not  a  power  of  re- 
newing it.  That  the  tap-root  is  of  the  utmost  consequence  for  the  fi<st  three  or  four  years,  perhaps  for  a 
longer  period,  is  obvious,  from  the  economy  of  nature  at  that  age  of  the  plant ;  but  that  it  can  be  of  no 
great  consequence  to  full-grown  trees,  appears  highly  probable  from  the  fact,  that  when  such  trees  are 
cut  down,  the  tap-root  is  seldom  to  be  distinguished  from  the  others.  The  opinion  th.it  young  plants 
have  not  the  power  of  renewing  their  tap  root,  will,  we  believe,  be  found  inconsistent  with  foct  ;  and  we 
may  appeal  to  nurserymen,  who  raise  the  oak  and  horse-chestnut  from  seed.  It  is  customary  when  these 
are  sown  in  drills,  to  cut  off  their  tap-roots  without  removing  the  plants  at  the  end  of  the  second  year's 
growth,  and  when,  at  the  end  of  the  third  or  fourth  year,  they  are  taken  up,  they  will  be  foun<l  to  have 
acquired  other  tap-roots,  not  indeed  so  strong  as  the  first  would  have  been  had  they  remained,  but  suf- 
ficient to  establish  the  fact  of  the  power  of  renewal.  We  may  also  refer  to  the  experiment  recorded  by 
Forsyth,  which  at  once  proves  that  trees  have  a  power  of  renewing  their  tap-roots,  and  the  great  ad- 
vantages from  cutting  down  trees  after  two  or  three  years'  pl.mting.  P'orsyth  "  transplanted  a  bed  of 
oak. plants,  cutting  the  tap  roots  near  to  some  of  the  side-roots  or  fibres  springing  from  them.  In  the 
second  year  after,  he  headed  one  half  of  the  plants  down,  and  left  the  other  half  to  nature.  In  the  first 
season,  those  headed  down  made  shoots  six  foct  long  and  upwards,  and  completely  covered  the  head  of 
the  old  stem,  leaving  only  a  faint  cicatrix,  and  produced  new  tap-roots  upwards  of  two  feet  and  a  half 
long.  That  half  of  the  plants  that  were  not  headed,  were  not  one  fourth  the  size  of  the  others.  One  of 
the  former  is  now  eighteen  feet  high,  and  fifteen  inches  in  circumference,  at  six  inches  from  the  ground  : 
one  of  the  largest  of  the  latter  measures  only  five  feet  and  a  half  in  height,  and  three  inches  and  three 
quarters  in  circumference,  at  six  inches  from  the  ground."  (Tr.  on  Fruit  Trees,  4to.  edit.  144.)  The  pine 
and  fir  tribes  receive  most  check  by  transplanting  ;  and  when  removed  at  the  age  of  four  or  five  years, 
they  seldom  arrive  at  trees  afterwards  ;  those  we  should,  on  most  occasions,  prefer  to  sow,  especially  upon 
mountainous  tracts.  But  for  all  trees  which  stole,  and  in  tolerable  soils  and  situations,  planting  strong 
plants,  and  cutting  them  down  two  or  three  years  afterwards,  will,  we  think,  all  circumstances  considered, 
be  found  preferable  to  sowing.  If  we  made  an  exception,  it  would  be  for  the  oak  in  poor  soils,  which  we 
would  raise  from  the  acorn  in  Cruikshank's  manner.  Sir  Henry  .Steuart  {Planter's  Guide,  2d  edit.  p.  423.) 
concurs  in  this  opinion,  with  respect  to  deciduous  trees,  and  considers  that  as  the  iiine  and  fir  tribes  receive 
"  the  greatest  check  from  transplanting  ;  and  as,  when  planted  at  four  and  five  years  old,  they  do  not 
readily  grow  to  timber,  it  is  clear  that  they  should  always  be  sowed,  or  at  least  planted,  very  young,  in 
high  and  cold  regions." 

3928.  On  the  subject  of  disposing  the  plants  in  plantations,  there  are  different  opinions; 
some  advising  rows,  others  quincunx,  but  the  greater  number  planting  irregularly. 
According  to  Marshal,  "  the  preference  to  be  given  to  the  row,  or  the  random  culture, 
rests  in  some  measure  upon  the  nature  and  situation  of  the  land  to  be  stocked  with 
plants.  Against  steep  hangs,  where  the  plough  cannot  be  conveniently  used  in  cleaning 
and  cultivating  the  interspaces,  during  the  infancy  of  the  wood,  either  method  may  be 
adopted  ;  and  if  plants  are  to  be  put  in,  the  quincimx  manner  will  be  foimd  preferable  to 
any.  But  in  more  level  situations,  we  cannot  allow  any  liberty  of  choice :  the  drill  or 
row  manner  is  undoubtedly  the  most  eligible."  (Plant,  and  Rur.  Orn.  p.  123.)  Pontey 
considers  it  of  much  less  consequence  than  most  people  imagine,  whether  trees  are 
planted  regularly  or  irregularly,  as  in  either  case  the  whole  of  the  soil  will  be  occupied 
by  the  roots  and  the  surface  by  the  shoots.  Sang  and  Nicol  only  plant  in  rows  where 
culture  with  the  horse-hoe  is  to  be  adopted.  In  sowing  for  woods  and  copses,  the  former 
places  the  patches  six  feet  asunder  and  in  the  quincunx  order.  "  It  has  been  demon- 
strated (Farmers  Mag.  vol.  vii.  p.  409.),  that  the  closest  order  in  which  it  is  possible  to 
place  a  number  of  points  upon  a  plain  surface,  not  nearer  than  a  given  distance  from  each 
other,  is  in  the  angles  of  hexagons  with  a  plant  in  the  centre  of  each  hexagon."  Hence 
it  is  argued,  that  this  order  of  trees  is  the  most  economical;  as  the  same  quantity  of 
groimd  will  contain  a  greater  quantity  of  trees,  by  15  per  cent,  when  planted  in  this 
form  than  in  any  otlier.  (Gen.  Hep.  ii.  287.)  It  is  almost  needless  to  observe,  that 
hedge  plants  should  be  placed  at  regular  distances  in  the  lines,  and  also  the  trees,  when 
those  are  introduced  in  hedges.  Osier  plantations,  and  all  such  as  like  them  require  the 
soil  to  be  dug  every  year,  or  every  two  years,  during  their  existence,  should  also  be 
planted  in  regular  rows. 

3929.  The  distances  at  which  the  plants  are  placed  must  depend  on  different  circum- 
stances, but  chiefly  on  the  situation  and  soil. 
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3930.  Planting  thick,  according  to  Nicol,  is  the  safer  side  to  err  on,  because  a  number  of  plants  will  fail, 
and  the  superfluous  ones  can  be  easily  removed  by  thinning.  For  bleak  situations,  he  observes,  from 
thirty  to  forty  inches  is  a  good  medium,  varying  the  distance  according  to  circumstances.  For  less  exposed 
situations,  and  where  the  soil  is  above  six  inches  in  depth,  he  recommends  a  distance  of  from  four  to  five 
feet  For  belts,  clumps,  and  strips  of  a  diameter  of  about  one  hundred  feet ;  the  margin  to  be  planted 
about  the  distance  of  two  feet,  and  the  interior  at  three  feet.  In  sheltered  situations  of  a  deep  good  soil, 
he  recommends  a  distance  of  six  feet  and  no  more.     {Pract.  Plant.) 

3931.  According  to  Satig,  "  the  distances  at  whicli  hard-timber  trees  ought  to  be  planted  are  from  six  to 
ten  feet,  according  to  the  quality  of  the  soil,  and  the  exposed  or  sheltered  situation.  When  the  first  four 
oaks  are  planted,  supposing  them  at  right  angles,  and  at  nine  feet  apart,  the  interstices  will  fall  to  be  filled 
up  with  five  nurses,  the  whole  standing  at  four  feet  and  a  half  asunder.  When  sixteen  oaks  are  planted, 
there  will  necessarily  be  thirty-three  nurses  planted ;  and  when  thirty-six  oaks  are  planted,  eighty-five 
nurses;  but  when  a  hundred  principal  trees  are  planted  in  this  manner,  in  a  square  of  ten  on  the  side, 
there  will  be  two  hundred  and  sixty-one  nurse-plants  required.  The  English  acre  would  require  five  hun- 
dred and  thirty-six  oaks,  and  one  thousand  six  hundred  and  ten  nurses."  {Plant.  Kal.  163.)  Pontey 
says,  "  in  general  cases,  a  distance  of  four  feet  is  certainly  close  enougli  ;  as  at  that  space  the  trees  may 
all  remain  till  they  become  saleable  as  rails,  spars,"  &c. 

3932.    The  number  of  plants  which  mnij  be  planted  on  a  statute  «cre  =160  rods,  or  poles, 
=  4840  yards  =  43560  feet,  is  as  follows :  — 

Feet  apart  No.  of  Plants.     Feet  apart  No.  of  Plants. 

1      43,.^60  6    1,210 

Ji    19,360  7     8S9 

8     RSO 

9    537 

10  iSS 

11  360 

V2  SO-2 

13  257 

U  £22 


2  10,890 

2i  6,969 

3  4,8+0 

Si  3,5:>6 

4  2,722 

4|  2,1.51 

5  1,7-12 


et  apart 

No.  of  Plants. 
193 

16  

170 

17  

];-,0 

18  

134 

1!)  

120 

20  

108 

69 

GO  „. 

48 

3933.  The  size  of  the  plants  depends  jointly  on  the  site  and  the  kind  of  tree ;  it  is 
universally  allowed  that  none  of  the  resinous  tribe  succeed  well  when  removed  at  more 
than  two  years'  growth  ;  l)ut  if  tlie  soil  is  of  tolerable  quality,  prepared  by  digging  or  sum- 
mer pitting,  and  the  site  not  bleak,  plants  of  such  hard  woods  as  stole  may  be  used  whose 
stems  are  an  inch  or  more  in  diameter. 

3934.  Nicol  is  of  opinion,  "  That,  generally,  trees  three,  or  at  most  four,  years  old  from  the  seed,  and 
which  are  from  twelve  to  twenty-four  inches  high,  will,  in  any  situation  or  soil,  outgrow  those  of  any  size 
under  eight  or  ten  feet,  within  the  seventh  year."     (Pract.  Plant.  130.) 

39SS.  Sang  observes,  "  the  size  of  plants  for  exclusive  plantations  must,  in  some  measure,  depend  on 
their  kinds  ;  but  it  may  be  said,  generally,  that  the  plants  being  transplanted,  they  should  be  from  a  foot 
to  eighteen  inches  in  height,  stiff' in  the  stem  and  well  rooted.  Plants  for  this  purpose  should  seldom  be 
more  than  tliree  years  from  the  seed  ;  indeed  never,  if  they  have  been  raised  in  good  soil.  Many  of  them 
may  be  sufficiently  large  at  two  years  from  the  seed  ;  and,  if  so,  are  to  be  preferred  to  those  of  a  greater 
age,  as  they  will  consequently  be  more  vigorous  and  healthy.  The  larch,  if  properly  treated,  will  be  very 
fit  for  planting  out  at  two  years  of  age.  A  healthy  seedling  being  removed  from  the  seed-bed  at  the  end 
of  the  first  year,  into  good  ground,  will,  by  the  end  of  the  second,  be  a  fitter  plant  for  the  forest,  than  one 
nursed  a  second  year.  The  next  best  plant  for  the  purpose  is  that  which  has  stood  two  years  in  the  seed- 
bed, and  has  been  transplanted  for  one  season.  This  is  supposing  it  to  have  risen  a  weakly  plant ;  for,  if 
the  larch  rise  strong  from  the  seed  the  first  season,  it  should  never  stand  a  second  in  the  seed-bed.  The 
ash,  the  elm,  and  the  sycamore,  one  year  from  the  seed,  nursed  in  good  soil  for  a  second  season,  will  often 
prove  sufficiently  strong  plants.  If  they  be  weakly,  they  may  stand  two  years  in  the  seed-bed  ;  and  then, 
being  nursed  one  season  in  good  soil,  will  be  very  fit  for  planting  out  in'the  forest.  The  oak,  the  beech, 
and  the  chestnut,  if  raised  in  rich  soil,  and  well  furnished  with  roots  at  the  end  of  the  first  year,  and  having 
been  nursed  in  rows  for  two  years,  will  be  very  fit  to  be  planted  out :  but  if  they  be  allowed  to  stand  two 
years  in  the  seed-bed,  and  be  planted  one  year  in  good  ground,  tliey  will  be  still  better,  and  the  roots  will 
be  found  well  feathered  with  fine  small  fibres.  The  silver  fir  and  common  spruce  should  stand  two  years 
in  the  seed-bed.  If  transplanted  into  very  good  soil,  they  may  be  fit  for  being  planted  out  at  the  end  of 
the  first  year  ;  but,  more  generally,  they  require  two  years  in  the  lines.  The  Scots  pine  should  also  stand 
for  two  years  in  the  seed-bed,  and  should  be  nursed  in  good  ground  for  one  year;  at  the  end  of  which 
they  will  be  much  fitter  for  being  planted,  than  if  they  were  allowed  to  stand  a  second  year  in  the  lines. 
They  are  very  generally  taken  at  once  from  the  seed-bed  ;  and,  in  land  bare  of  heath  or  herbage,  they 
succeed  pretty  well ;  nevertheless,  we  would  prefer  them  one  year  nursed.  The  above  are  the  hardy  and 
most  useful  forest  trees  ;  and  from  the  observations  made,  whatever  respects  the  age  or  size  of  other  kinds 
may  easily  be  inferred."    (Plant.  Kal.  158.) 

3936.  According  to  Pontey,  "  the  best  general  rule  is,  to  proportion  the  size  of  the  plants  to  the  good- 
ness of  the  soil  ;  the  best  of  the  latter  requiring  the  largest  of  the  former.  Still,  on  bleak  exposures,  this 
rule  will  not  hold  good,  as  there  the  plants  should  never  be  large,  for  otherwise  the  greater  part  would  fail 
from  the  circumstance  of  wind-waving,  and,  of  those  that  succeeded,  few,  if  any,  would  make  much  pro. 
gress  for  several  years  ;  pines  and  firs  of  a  loot,  and  deciduous  trees  of  eighteen  inches,  arc  large  enough 
for  such  places.  As  in  extensive  planting,  soils  which  are  good  and  well  sheltered  but  seldom  occur,  the 
most  useful  sizes  of  plants,  for  general  purposes,  will  be  pines  and  firs  of  a  foot,  and  deciduous  trees  of 
eighteen  inches,  both  transplanted.  None  but  good.rooted  plants  will  succeed  on  a  bad  soil,  while  on  a 
good  one,  sheltered,  none  but  very  bad-rooted  plants  will  fail.  A  large  plant  never  has  so  good  a  root,  in 
proportion  to  its  size,  as  a  small  one ;  and  hence  we  see  the  propriety  of  using  such  on  good  soils  only. 
Small  plants  lose  but  few  of  their  roots  in  removal ;  therefore,  though  planted  in  very  moderate.sized 
holes  of  pulverised  earth,  they  soon  find  the  means  of  making  roots,  in  proportion  to  their  heads.  It 
should  never  be  forgotten,  that,  in  being  removed,  a  plant  of  two  feet  loses  a  greater  proportion  of  its  roots 
than  a  tree  of  one,  and  one  of  three  feet  a  greater  proportion  than  one  of  two,  and  so  on,  in  proportion  to 
its  former  strength  and  height;  and  thus,  the  larger  the  plants,  so  much  greater  is  the  degree  of  languor 
or  weakness  into  which  they  are  thrown  by  the  operation  of  transplanting."     (Prof.  Plant.  161.) 

3937.  The  seasons  for  planting  are  autumn  and  spring  :  the  former,  when  the  soil  and 
situation  are  moderately  good,  and  the  plants  large  ;  and  the  latter,  for  bleak  situations. 
Necessity,  however,  is  more  frequently  the  guide  here  than  choice,  and  in  extensive 
designs  the  operation  is  generally  perfomied  in  all  moderately  dry  open  weather  from 
October  to  April  inclusive.  "  In  an  extensive  plantation,"  Sang  observes,  "  it  will 
hardly  happen  but  there  will  be  a  variety  of  soil,  some  parts  moist  and  heavy,  and  otliers 
dry  and  light.     The  lightest  parts  may  be  planted  in  December  or  January ;  and  the 
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more  moist,  or  damp  parts,  in  February  or  March.  It  must  be  observed,  however,  that 
if  the  ground  be  not  in  a  proper  case  for  planting,  the  operation  had  better  be  delayed. 
The  plants  will  be  injured,  either  by  being  committed  to  the  ground  wlien  it  is  in  a  sour 
and  wet,  or  in  a  dry  parched,  state.  At  a  time  when  the  soil  is  neither  wet  nor  dry, 
the  operation  of  planting  is  most  successfully  performed.  The  mould  does  not  then  ad- 
here to  the  spade,  nor  does  it  run  in  ;  it  divides  well,  and  is  made  to  intermingle  with  the 
fibres  of  the  plants  with  little  trouble  ;  and  in  treading  and  setting  the  plant  upright,  tlie 
soil  is  not  worked  into  mortar,  which  it  necessarily  must  be,  if  in  a  wet  state,  evidently  to 
the  great  detriment  of  the  plants.  It  is  therefore  improper  to  plant  on  a  retentive  soil  in 
the  time  of  rain,  or  even  perhaps  for  some  days  afterwards,  or  after  a  fall  of  snow,  until 
it  has  for  some  days  disappeared.  Whereas,  in  a  dry  absorbent  soil,  it  may  be  proper  to 
plant  in  the  time  of  gentle  sliowcrs,  immediately  after  heavy  rains,  or  as  soon  as  the  snow 
is  dissolved."     (Plant.  A'al.  157.) 

3938.  Pontcy  is  a  decided  advocate  for  autumn  preparation  of  the  soil,  and  spring  planting.  "  Autumn 
planting,"  he  says,  "  is  advisable  only  in  few  cases,  while  spring  planting  may  properly  apply  toall." 

3939.  According  to  Sang,  tlie  proper  time  for  planting  the  pine  and  fir  tribes,  and  all  evergreens,  is 
April,  or  even  the  first  fortnight  in  May.  "  Attention  should  he  paid,  that  no  greater  number  of  plants 
be  lifted  from  the  nursery  than  can  be  conveniently  planted  on  the  same  day.  Damp  weather  is  the  best. 
When  very  dry,  and  the  plants  rise  destitute  of  earth  at  their  roots,  their  roots  should  be  dipped  in  mud 
(puddle)  so  as  to  be  coated  over  by  it.  In  all  cases,  care  should  be  taken  not  to  shake  off  any  adhering 
earth  from  plants  at  the  time  of  planting."     {Plant.  Knl.  341.) 

3940.  A  ptiddlefor  trees  is  made  by  mixing  water  with  any  soil  rather  tenacious,  so  intimately  as  to 
form  a  complete  puddle,  so  thick  that  when  the  plants  are  dipped  into  it,  enough  may  remain  upon  the 
roots  to  cover  them.  The  process  of  puddling  is  certainly  simple,  and  its  expense  too  trifling  to  deserve 
notice  :  its  effects,  however,  in  retaining,  if  not  attracting,  moisture  are  such  that,  by  means  of  it,  late 
planting  is  rendered  abundantly  more  safe  than  it  otherwise  would  be.  It  is  an  old  invention,  and  hence 
it  is  truly  astonishing  that  it  is  not  more  frequently  practised.  If  people  were  to  adopt  it  generally  in 
spring  planting,  Pontey  believes  the  prejudice  in  favour  of  autumn  practice  would  soon  be  done  away. 
(Prof.  Plant.  161.) 

3941.  Cohbctt  prefers  spring  planting.  "  It  is  a  great  error,"  he  says,  "  to  suppose  that  you  gain  time 
by  autumnal  or  winter  planting.  You  do,  indeed,  see  the  buds  come  out  a  little  more  early  in  the  spring ; 
but  it  is  the  effect  at  the  end,  and  not  at  the  beginning,  of  the  summer,  at  which  you  ought  to  look.  If  you 
plant  in  the  autumn  or  v/inter,  the  plants  get  hlmvn  about  for  several  months,  and,  in  very  wet  weather, 
their  stems  work  a  sort  of /(o/i?  round  themselves;  and  thus  the  root  itself  is  shaken  ;  and  if  left  thus,  they 
will,  by  March,  be  generally  leaning  on  one  side,  with  the  hole  open  on  the  other  side;  and  when  the 
harsh  winds  of  March  come  upon  the  long-time  battered  ground,  it  will  present  a  surface  nearly  as  hard 
as  a  road.  In  such  a  case,  the  ground  ought  to  be  dug  or  spaded  up  between  the  trees  in  March  or  \\\ 
April ;  for  nothing  can  thrive  well  in  ground  thus  baked,  however  good  the  ground  may  be  in  its  nature." 
{The  Woodlands,  i\.) 

3942.  Pruning  previously  to  planting.  If  the  plants  have  been  brought  from  a  distance,  and  the 
fibrous  roots  are  dried  up,  they  should  all  be  cut  off,  because,  like  the  leaves  of  a  tree  which  has  been  taken 
up  in  the  growing  state  and  become  withered,  they  have  lost  their  vitality.  The  larger  fibres,  which  ai-c 
only  dead  at  the  points,  should  be  shortened.  The  tap-root,  also,  should  be  shortened,  perhaps  in  most 
cases  two  thirds  of  its  length.  Cobbett  observes,  and  with  truth,  as  far  as  our  experience  goes,  that  if 
the  longest  tap-roots  "  were  put  into  the  ground  at  full  length  with  an  iron  bar,  they  would  be  sure  to 
die  all  the  way  nearly  up  to  the  top."  {Woodlands,  68.)  Many  trees,  however,  have'  no  tap-roots,  and 
these  only  require  attention  to  the  fibres.  When  the  plants  are  newly  taken  up  from  the  seed-bed,  or 
nursery  lines,  they  may  be  planted  without  cutting  off  the  fibres  ;  because  these  will  retain  their  vitality 
uninjured. 

3943.  The  operation  of  inserting  the  plants  in  the  soil  is  performed  in  various  ways  ; 
the  most  general  mode,  and  that  recommended  by  Marshal  and  Nicol,  is  pitting  ;  in 
which  two  persons  are  employed,  one  to  operate  on  the  soil  with  the  spade,  and  tlie  other 
to  insert  the  plant  and  hold  it  till  the  earth  is  put  round  it,  and  then  press  down  the  soil 
with  the  foot.  Where  the  plants  are  three  feet  high  or  upwards,  this  is  the  best  mode ; 
but  for  smaller  plants  modes  have  been  adopted  in  which  one  person  performs  the  whole 
operation.  This  method  of  planting  by  pitting  is  what  Withers  calls  the  Scotch  system, 
but  which  .Sir  Henry  Steuart  has  shown  {Planter's  Guide,  2d  edit.  p.  468.)  is  not  peculiar 
to  Scotland,  but  is  common  in  every  country  where  trees  are  cultivated. 

8944.  Sang  describes  five  kinds  of  manual  operation  employed  by  him  in  planting,  and 
in  part  in  sowing  trees  :  by  pitting  ;  by  slitting  simply,  or  by  cross  or  T  slitting  ;  by  the  dia- 
mond dibl)er  ;  by  the  planting-mattock  ;  and  by  the  planter  or  groinid  adze.  In  filling  an 
area  with  plants,  he  first  plants  those  intended  as  the  final  trees,  and  afterwards  the  nurses  ; 
or  one  set  of  operators  plant  the  former,  while  another  follow  with  the  latter,  unless  the 
time  for  removing  the  nurses,  as  in  the  case  of  evergreen  pines  and  firs,  should  be  later 
than  that  for  planting  the  principals.  "  The  plants,  if  brought  from  a  distance,  should  be 
shoughed,  i.  e.  earthed  in  ;  or  they  may  be  supplied  daily  froin  the  nursery,  as  circumstances 
direct.  All  the  people  employed  ought  to  be  provided  with  thick  aprons,  in  whicli  to 
lap  up  the  plants,  the  spadesmen,  as  well  as  the  boys  or  girls ;  the  latter  being  supplied 
by  the  former  as  occasion  may  require.  All  of  them  should  regularly  fill  their  aprons 
at  one  time,  to  prevent  any  of  the  plants  being  too  long  retained  in  any  of  the  planters' 
aprons.  One  man  cannot  possibly  set  a  plant  so  well  with  the  spade,  unless  in  the  case  of 
laying,  as  two  people  can  ;  nor,  supposing  him  to  do  it  as  well,  can  he  plant  half  as 
inany  in  the  same  space  of  time  as  two  can.  A  boy  ten  years  of  age  is  equal,  as  a 
holder,  to  the  best  man  on  the  field,  and  can  ))e  generally  had  for  less  than  half 
the  money.  Hence  this  method  is  not  only  the  best,  but  the  least  expensive."  {Plant. 
A'al.  1G7.) 
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59i.'>.  By  pitting.  "  The  pit  having  been  dug  for  several  months,  the  surface  will  therefore  be  en. 
crusted  by  the  rams,  or  probably  covered  with  weeds.  The  man  first  strikes  the  spade  downwards  to  the 
bottom,  two  or  three  times,  in  order  to  loosen  the  soil  ;  then  poaches  it  as  if  mixing  mortar  for  the 
builder  ;  he  next  lifts  out  a  spadeful  of  the  earth,  or,  if  necessary,  two  spadefuls,  so  as  to  make  room  for 
all  the  fibres,  without  their  being  anywise  crowded  together  ;  he  then  chops  the  rotten  turf  remaining  in 
the  bottom,  and  levels  the  whole.  The  boy  now  places  the  plant  perfectly  ujiright,  an  inch  deeper  than 
when  it  stood  in  the  nursery,  and  holds  it  tirm  in  that  position.  The  man  trindlcs  in  the  mould  gently; 
the  boy  gently  moves  the  plant,  not  from  side  to  side,  but  upwards  and  downwards,  until  the  fibres  be 
covered.  The  man  then  fills  in  all  the  remaining  mould  ;  and  immediately  proceeds  to  chop  and  poach 
the  next  pit,  leaving  the  boy  to  set  the  plant  upright,  and  to  tread  the  mould  about  it.  This  in  stitl'wet 
soil  he  does  lightly;  but  in  sandy  or  gravelly  soil  he  continues  to  tread  until  the  soil  no  longer  retains  the 
impression  of  his  foot.  The  man  has  by  this  time  got  the  pit  ready  for  the  next  plant,  the  hoy  is  also 
ready  with  it  in  his  hand,  and  in  this  manner  the  opcr.\tion  goes  on.  On  very  steep  hangs  which  have 
been  pitted,  the  following  rule  ought  to  be  ol)served  in  planting  :  —  To  place  the  plant  in  the  angle  formed 
by  the  acclivity  and  surface  of  the  pit ;  and  in  fini.^hmg,  to  raise  the  outer  margin  of  the  pit  highest, 
whereby  the  plant  will  be  made  to  stand  as  if  on  level  ground,  and  the  moisture  be  retained  in  the  hollow 
of  the  angle,  evidently  to  its  advantage."  [Plant.  Kal  167.) 

S94d  Sir  Henry  Steuarl  states  that  the  pitting  system,  as  already  practised  by  most  nations,  though  by 
some  ignorantly  and  erroneously  designated  the  Scotch  method,  if  duly  regulated  by  science,  must  be  the 
best  method  for  the  planting  of  waste  lands,  or,  in  general,  for  large  designs  of  wood,  where  the  quality 
of  timber  is  the  main  ol)ject ;  although  particular  spots,  in  all  extensive  woodlands,  might  be  advantageously 
trenched  and  manured  under  pecidiar  circumstances.    (Planter's  Guide,  2d  edit.  p.  479.) 

39i7.  Ttie  slit  inethoi,  either  simply  or  by  the  T  method,  is  not  recommended  by  Sang;  but  necessity 
may  justify  its  adoption  occasionally.  "  We  would  not  recommend  planting  by  the  slit,  unless  where 
there  is  no  more  soil  than  is  absolutely  occupied  by  the  fibres  of  the  herbage  which  grows  on  the  place. 
Except  on  turf,  it  cannot  he  performed  ;  nor  should  it  be  practised,  if  the  turf  be  found  three  or  four 
inches  thick.  By  pitting  in  summer,  turf  is  capable  of  being  converted  into  a  proper  mould  in  the  space 
of  a  few  months  ;  and  the  expense  of  pitting,  especially  in  small  plantations,  can  never  counterbalance 
the  risk  of  success  in  the  eyes  of  an  ardent  planter.  The  most  proper  time  to  perform  the  operation  of 
slitting  in  the  plants  is  when  the  surface  is  in  a  moist  state.  On  all  steeps  the  plant  should  be  placed 
towards  the  declivity,  that  the  moisture  may  fall  to  its  roots;  that  is  to  say,  in  planting,  the  spadesman 
should  stand  highest,  and  the  boy  lowest  on  the  bank,  by  which  arrangement  the  plant  will  he  inserted 
at  the  lower  angle  of  the  slit  "    {Plant.  Kal.  170.) 

3948.  Planting  irilh  the  diamond  dibber,  he  says,  "  is  the  cheapest  and  most  expeditious  -planting  of 
any  we  yet  know,  in  cases  where  the  soil  is  a  sand  or  gravel,  and  the  surfice  bare  ol  herbage.  The  plate 
of  the  dibber  (J7j.590.  a)  is  made  of  good  steel,  and  is  four  inches  and  a  half  broad  where  the  iron  handle 
is  v/elded  to  it ;  each  of  the  other  two  sides  of  the  triangle  is  five  inches  long  ;  the  thickness  of  the  plate 
is  one  fifth  part  of  an  inch,  made  thinner  from  the  mituile  to  the  sides,  till  the  edges  become  sharp.  The 
length  of  the  iron  handle  is  seven  inches,  and  so  strong  as  not  to  bend  in  working,  which  will  require 
six  eighths  of  an  inch  square.  The  iron  handle  is  furnished  with  a  turned  hilt,  like  the  handle  of  a  large 
gimlet,  both  in  its  form  and  manner  of  being  fixed  on.  The  planter  is  furnished  with  a  planting-bag, 
tied  round  his  waist,  in  which  he  carries  the  plants.  A  stroke  is  given  w  ith  the  dibber,  a  little  aslant, 
the  point  lying  inwards;  the  handle  of  the  dibber  is  then  drawn  towards  the  person,  while  its  plate 
remains  within  the  ground  :  by  this  means  a  vacuity  is  formed  between  the  back  of  the  dibber  and  the 
ground,  into  which  the  planter,  with  his  other  hand,  introduces  the  loots  of  the  seedling  plants,  being 
careful  to  put  them  fully  to  the  bottom  of  the  opening  :  he  then  pulls  out  the  dibber,  so  as  not  to  displace 
them,  and  gives  the  eased  turf  a  smart  stroke  with  the  heel ;  and  thus  is  the  plant  completelv  firmed. 
The  greatest  error  the  planter  with  this  instrument  can  run  into,  is  the  imperfect  introduction  of  the 
roots.  Green  or  unpractised  hands  are  apt  to  double  the  roots,  or  sometimes  to  lay  them  across  the 
opening,  instead  of  putting  them  straight  down,  as  above  directed.  A  caretul  man,  however,  will 
become,  if  not  a  speeuy,  at  least  a  good  planter  in  one  day  ;  and  it  is  of  more  importance  that  he  be  sure 
than  quick.    A  careless  or  slovenly  person  should  never  be  allowed  to  handle  a  diblicr  of  this  kind." 

3949.  Planting  with  the  planting-mattock  {Jig.  590.  b)  is  resorted  to  in  rocky  or  other  spots  where  pitting 

is  impracticable.     "  The  helve  or  handle 

53Q  is  three  feet  six  inches  long  ;  the  mouth 

is  five  inches  broad,  and  is  made  sharp ; 

X      y^^  V'f^^^^^^ss^       *^»    ^^^  length  from  it  to  the  eye,  or  helve, 

^■^  "^  ,-.  T\  \  /-     ^*»v  S>    is  sixteen  inches  ;  and  it  is  used  to  pare 

off  the  sward,  heath,  or  other  brush  that 
may  happen  to  be  in  the  way,  jireviously 
to  easing  the  soil  with  the  otiier  end. 
The  small  end  tapers  from  the  eye,  and 
terminates  in  a  point,  and  is  seventeen 
inches  long."  liy  this  instrument  the 
surface  is  skimmed  off"  for  six  or  eight 
in;hes  in  diameter,  and  with  the  pick, 
end  dug  down  six  or  eight  inches  deep, 
bringing  u])  any  loose  stojies  to  the  sur- 
face ;  by  which  means  a  phice  will  be 
prepared  lor  the  reception  of  the  plant, 
little  inferior  to  a  pit.  This  instrument 
may  be  used  in  many  cases,  when  the  plants  to  be  planted  are  of  small  size,  such  as  one.year  l.irch  seed, 
lings,  one  vear  nursed  ;  or  two.year  Scots  pines,  one  ver.r  nurseil ;  and  the  expense  is  much  less  than  by 
the  .spade."    yPlant.  Kal.  ,38.'").) 

•.'A).M.  I'Intiting  vith  the  fares! -ftlimter  or  grovnd  adze  [fg.  590.  c).  "  The  helve  'a  sixteen  inches  long, 
the  moulh  is  four  inches  and  a  iKdf  broad,  and  the  length'of  the  head  is  fourteen  inches.  The  instrument 
is  used  in  planting  liiUy  ground,  previously  prejiared  by  the  hand-mattock.  The  person  who  performs  the 
work  carries  the  plants  in  a  close  apron  ;  uigs  out  the  earth  suilicientiv  to  hold  the  roots  of  the  plant ;  and 
sets  and  firms  it  without  help  from  another :  it  is  only  useful  when  suiall  plants  are  used,  and  in  hilly  or 
rocky  situations."  {Plant  Kal.  pref  xxiv.) 

3951.  FonU'Jj  prefers  planting  hi/  piltinp,  in  general  cases,  the  lioles  being  made 
during  the  preceding  summer  or  winter,  sufficiently  large,  hut  not  so  deej)  into  a  reten- 
tive subsoil  as  to  render  them  a  receptacle  for  water.  Wlien  the  jijants  have  been 
brougiit  from  a  distance,  he  strongly  recommends  puddling  them  previously  to  planting; 
if  they  seem  very  much  dried,  it  woidd  be  still  better  to  lay  them  in  the  ground  for  eight 
or  ten  days,  giving  them  a  good  soaking  of  water  every  second  or  tliird  day,  in  order  to 
restore  their  vegetable  powers ;  for  it  well  deserves  notice,  tliat  a  degree  of  moisture  in 
soil  sufKcient  to  support  a  plant  recently  or  immediately  taken  from  the  nursery,  would, 
in  the  case  of  dry  ones,  prove  so  far  insufficient,  that  most  of  them  would  die  in  it.      The 
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puddling  here  recommended  may  also  be  of  great  service  in  all  cases  of  late  planting 
where  small  plants  are  used  :  Pontey's  method  is  (after  puddling)  to  tie  them  in  bundles 
of  two  or  three  hundreds  each ;  and  thus  send  them,  by  a  cart-load  at  once,  to  their 
destination ;  where,  being  set  upright  close  to  each  other,  and  a  little  straw  carefully 
applied  to  their  outsides,  such  bundles  may  remain  without  damage  in  a  sheltered  situa- 
tion for  any  reasonable  time  necessary  to  plant  them.  Where  loose  soil  happens  to  be 
convenient,  that  should  be  substituted  in  the  place  of  straw. 

.3952.  Ponteys  methods  of  planting  are  in  general  the  ssftne  as  those  of  Sang  :  he  uses 
a  mattock  and  planter  of  similar  shape  ;  and  also  a  two  or  three  pronged  instrument,  which 
we  have  elsewhere  denominated  the  planter  s  hack.  (Enci/c.  of  Gard.  §  1305.)  "  This  in- 
strument," he  says,  "  has  been  introduced  of  late  years  as  an  improvement  on  the  mattock 
and  planter,  being  better  adapted  to  soils  full  of  roots,  stones,  &c.  ;  it  is  likewise 
easier  to  work,  as  it  penetrates  to  an  equal  deptli  with  a  stroke  less  violent  than  the  for- 
mer :  it  is  also  less  subject  to  be  clogged  up  by  a  wet  or  tenacious  soil.  The  length  of 
the  prongs  should  be  about  eight  inches,  and  the  distances  betvveeii  them,  when  with  three 
prongs,  one  and  a  half,  and  with  two  prongs,  about  two  inches :  the  t\io-pronged  hack 
should  be  made  somewhat  stronger  than  tlie  other,  it  being  chiefly  intended  for  very 
stony  lands,  or  where  the  soil  wants  breaking,  in  order  to  separate  it  from  the  herbage, 
&c.  These  tools  are  chiefly  applicable  to  plants  of  any  size  up  to  about  two  feet,  or  such 
as  are  generally  used  for  great  designs,  and  they  are  used  as  substitutes  for  the  spade,  in 
the  following  manner  :  — The  planter  being  provided  with  a  basket  holding  the  plants  re- 
quired (the  holes  being  supposed  prepared,  and  the  earth  left  in  them),  he  takes  a  tree  in 
one  hand,  and  the  tool  in  the  other,  which  he  strikes  into  the  hole,  and  then  pulls  the 
earth  towards  him,  so  as  to  make  a  hole  large  enough  to  hold  all  its  roots ;  he  then  puts 
in  the  plant  with  the  other,  and  pushes  the  earth  toils  roots  with  the  back  of  the  planter; 
after  which,  he  fixes  the  plant,  and  levels  the  soil  at  the  same  instant  with  his  foot,  so 
that  the  operation  is  performed  by  one  person,  with  a  degree  of  neatness  and  expedition 
which  no  one  can  attain  to  wlio  uses  the  spade.  It  is  known  to  all  planters,  that  but  few 
labourers  ever  learn  to  plant  well  and  expeditiously  in  the  common  method,  without  an 
assistant ;  this  method,  however,  requires  neither  help  nor  dexterity,  as  any  labourer  of 
common  sagacity,  or  boy  of  fifteen,  or  even  a  woman,  may  learn  to  perform  it  ^vell  in  less 
than  half  an  hour.  Tlie  facility  with  which  these  tools  will  break  clods,  clear  the  holes 
of  stones,  or  separate  the  soil  from  herbage,  the  roots  of  heath,  &c.  (the  former  being 
previously  mellowed  by  the  frost),  may  be  easily  imagined."  {Pr(f.  Plant.  173.)  The 
adoption  of  a  small  mattock  for  inserting  plants,  we  recollect  to  have  seen  recommended  in 
a  tract  on  planting  in  the  Highlands,  by  M'Laurin,  a  nurseryman,  published  at  Edinburgh 
upwards  of  twenty  years  ago. 

3953.  An,  expeditious  mode  of  slit-planting  is  described  in  the  General  Report  of  Scot- 
land, as  having  been  practised  for  many  years  on  the  duke  of  Montrose's  estate. 
It  is  as  follows :  "  The  operator,  with  his  spade,  makes  three  cuts,  twelve  or  fifteen 
inches  long,  crossing  each  other  in  the  centre,  at  an  angle  of  sixty  degrees,  the  whole 

591  having  the  form  of  a  star.  (^^r.  591.)      He  inserts  his  spade  across  one 

of  the  rays  (a),  a  few  inches  from  the  centre,  and  on  the  side  next 
himself;  then  bending  the  handle  towards  himself,  and  almost  to  the 
gi-ound,  the  earth  opening  in  fissures  from  the  centre  in  the  direction 
of  the  cuts  which  had  been  made,  he,  at  the  same  instant,  inserts  his 
plant  at  the  point  where  the  sjiade  intersected  the  ray  (a),  pushing  it 
forward  to  the  centre,  and  assisting  the  roots  in  rambling  through  the 
fissures.  He  then  lets  down  the  earth  by  removing  his  spade,  having  pressed  it  into 
a  compact  state  with  his  heel ;  the  operation  is  finished  by  adding  a  little  earth,  with  the 
grass  side  down,  completely  covering  the  fissures,  for  the  purpose  of  retaining  the 
moisture  at  the  root  and  likewise  as  a  top-dressing,  which  greatly  encourages  the  plant 
to  push  fresh  roots  between  the  swards."  (Vol.  ii.   p.  283.) 

3954.  T/ie  transplantation  of  large  trees  is  a  subject  more  properly  belonging  to 
landscape-gardening  than  to  agriculture  ;  but  it  may  not  be  improper  shortly  to  notice 
the  principles  of  the  practice  in  this  place.  As  the  stability  of  a  large  tree  depends  in  a 
great  measure  on  its  ramose  roots  extending  themselves  on  every  side,  as  a  base  to  the  super- 
structure, so,  in  preparing  the  tree  for  removal,  these  roots  should  be  cut  at  as  great  a 
distance  from  the  stem  as  can  conveniently  be  accomplished.  As  the  nourishment 
drawn  up  by  a  tree  depends  on  the  number  of  its  fibrous  roots,  it  is  desirable,  a  year  or 
two  before  removal,  to  concentrate  these  fibres,  by  limiting  their  production  to  such 
ramose  roots  as  can  be  removed  with  the  tree.  Cut  a  circular  trench,  therefore,  round 
the  tree  to  be  removed,  at  a  greater  or  less  distance,  according  to  the  size  of  the  tree, 
and  the  exposure  in  which  it  is  to  be  planted.  Remove  the  earth  from  this  trench, 
and  also  a  good  part  of  that  which  covers  the  roots  which  remain  between  the  trench 
and  the  trunk.  Substitute  well  pulverised  rich  soil ;  or  mix  the  better  part  of  what 
was  taken  out  of  the  trench  and  oflf  the  surface  with  rich  soil ;  replace  it,  and  press  the 


Book  1 1. 


FORMING  PLANTATIONS. 


643 


whole  firmly  down.      Let  the  tree  remain  two  years,  or  three  if  very 
remove  it,  and  carefully  plant  it  where  it  is  finally  to  remain. 

3955.  SirHeni-t/Sleuarf,  vthohnsbad  much  expcTi.  ^^^    Zl7  "~~'- 
ence  in  removing  large  trees,  and  who  tliinks  that                              CJi:^it=::^±=;i; 
he  has  discovered  a  new  theory  or  principle  for  doing 

,  so,  recommends  that  no  branches  should  be  pruned 
from  the  head  ;  and  that  to  prevent  tlie  tree  from 
being  blown  over  by  the  wind,  its  position  rela- 
tively to  the  prevailing  wind  of  the  loeality  should 
be  reversed.  The  principle  of  not  reducing  the 
head  in  the  same  proportion  as  the  roots  may 
be  reduced,  was  hinted  at  by  Miller,  but  has  been 
first  systematically  defended  by  Sir  Henry  Steuart. 
Experienced  planters  agree,  that  nothing  ought 
to  be  cut  from  the  head  of  a  beech  tree  when  it 
is  removed ;  but  they  do  not  seem  willing  to  con. 
cede  to  Sir  Henry's  theory,  so  far  as  it  respects 
most  other  ramose  trees.  We  are  inclined  to 
think  that  he  may  be  right  with  respect  to  resinous 
trees,  the  beech,  and  perhaps  one  or  two  others  ; 
but  that,  as  a  general  principle,  whether  in  young 
trees  or  old,  the  top  must  be  lightened  more  or 
less  in  i)roportion  to  the  roots.  When  the  tree 
has  maiie  a  stock  of  fresh  roots,  and  become 
firmly  established  in  the  soil,  if  an  extraordinary 
exertion  in  its  growth  be  then  wanted,  it  may 
either  be  cut  in  or  pruned  severely,  or  tut  down 
to  the  ground  ;  and  in  either  case,  if  it  be  a  tree 
that  stools,  it  will  throw  out  vigorous  shoots. 

3956.  T/ic  principle  of  reversing  the  position  of 
the  tree  relatively  to  the  wind,  appears  to  be  good  ; 
since,  the  broader  the  base  of  the  head  of  the 
tree  relatively  to  its  height,  the  more  obliquely 
will  it  receive  the  impulse  of  the  wind.  Those 
trees  arc  fittest  for  being  transplanted,  which 
have  grown  in  free  open  situations;  because  in 
them  the  bark  is  thick  and  coarse  to  resist  the 
cold;  the  stems  stout  and  short,  and  the  head 
extensive  with  the  lower  branches  spreading,  to 
resist  the  wind. 

3957.  The  viachine  for  transplanting  large  trees 
adopted  by  Sir  Henry  Steuart,  is  an  improvement 
of  dhe  which  has  been  very  long  in  generSl  use. 
It  consists  of  a  pole  [fg.  592.  a  a)  15  feet  long, 
attached  to  an  axle  and  a  pair  of  wheels,  on 
which  is  placed  a  block  (b),  which  may  be  of 
any  convenient  height,  with  a  pillow  (c\  and 
two  rings  for  attaching  the  draught  chains  (rf). 
It  is  easy  to  conceive  the  application  of  this 
pole,  axle,  and  wheels,  to  a  large  tree,  and  its 
removal  by  men  or  horses  to  its  intended  desti. 
nation  {Jig.  59  J).  {Planter^s  Guide,  sect.  viii.  2d 
edit.) 
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Sect.  IV.      Mixltire  of  Trees  in  Plantaliona. 

3958.  The  object  of  mixing  trees  in  plantations  is  tlireefold  :  tliat  of  sheltering  the 
weaker  but  ultimately  more  valuable  kinds  by  the  stronger  and  hardier  ;  that  of  drawing 
as  much  profit  from  the  soil  as  possible ;  and  that  of  i)rodiicing  variety  of  appearance. 

3959.  IFith  respect  to  shelter,  many  situations  are  so  exposed,  tliat  it  is  extremely  diffi- 
cult to  rear  trees  without  some  mode  of  protecting  them  from  tlie  cold  winds  of  spring 
during  their  early  growth.  This  is  sometimes  done  by  walls,  tlie  extent  of  wliose  influ- 
ence, however,  is  but  very  limited  ;  by  thick  planting ;  or  by  planting  the  more  hardy 
and  rapid-growing  species,  to  nurse  up  and  protect  sucli  as  are  more  tender,  but  ultimately 
more  valuable.  The  proportion  of  nurses  to  principals  is  increased  according  to  the 
bleakness  of  the  site  :  Pontey  says,  "  Both  authors  and  planters  are  in  the  habit  of  err- 
ing egregiously,  in  regard  to  the  proportion  of  principals  and  nurses,  as  they  generally 
use  as  many  or  more  of  the  former  tlian  tlie  latter,  though  it  is  very  easy  to  show,  that 
they  ought  to  use  three  times  as  many  of  the  latter  as  the  former.  For  instance,  when 
trees  are  planted  at  four  feet  apart,  each  occupies  a  surface  of  sixteen  feet ;  of  course, 
four  of'tliem  will  occupy  sixty-four,  or  a  square  of  eight  feet;  and,  therefore,  if  we 
plant  three  nurses  to  one  principal  tree,  all  tlie  former  might  be  displaced  gradually,  and 
the  latter  would  still  stand  only  eight  feet  apart." 

3960.  Nurse  pliinfs  should,  in  every  possible  case,  be  such  as  are  most  valued  at  an  early  period  of 
growth.  The  larch  and  spruce  fir  should  be  used  liberally,  in  every  case  where  they  will  grow  freely;  still 
it  is  not  intended  they  should  exclude  all  others,  more  particularly  the  birch,  which  has  most  of  the 
properties  of  a  good  nurse,  such  as  numerous  branches  and  qurck  growth,  on  any  tolerable  soil  or 
situation.  It  is  not,  however,  like  the  other.s,  a  wood  of  general  application.  (Projitphle  I'lanler,  p.  113.) 
Sang  also  adopts  the  proportion  of  three  nurses  to  one  principal,  and  employs  chiefly  the  resinous  tribe, 
and  looks  to  them  for  reimbursement  till  the  hard  timber  has  attained  to  a  foot  in  diameter,  under 
which  size  hard  timber  is  seldom  of  much  value.  His  principals  are  jjlantcd  at  from  six  to  ten  feet 
apart,  according  to  the  soil  and  situation.     {Plant.  Kal.  p.  Ifi6. ) 

3961.  Ill  procuring  s/iclter,  tmich  depends  on  the  mode  of  commencing  and  continuing  plantations  on 
hlealc  sites.  Sang,  who  has  had  extensive  experience  in  this  part  of  planting,  observes,  that  "  every 
plain,  and  most  fields  and  situations  for  planting  in  this  country,  have  what  may  be  called  a  windward 
side,  which  is  more  exposed  to  the  destructive  blast  than  any  other.  It  is  of  great  importance  to  be 
apprised  of  this  circumstance,  and  to  be  able  to  fix  upon  the  most  exposed  side  of  the  proposed  forest 
plantation.  Fix,  then,  upon  the  windward  side  of  the  space  which  is  to  be  converted  into  a  forest,  mark 
(iff  a  horizontal  stripe  or  belt,  at  least  a  hundred  yards  in  breadth.  Let  this  portion  of  ground  be 
planted  thick,  say  at  the  distance  of  thirty  inches,  or  at  the  most  three  feet,  with  a  mixture  of  larch, 
sycamore,  and  elder,  in  equal  quantities  or  nearly  so,  if  the  soil  be  adapted  for  rearing  these ;  but  if 
it  be  better  adapted  for  Scots  pines,  then  let  it  be  planted  with  them  at  the  distances  prescribed  for 
the  above  mixture.  We  have  no  other  kinds  that  will  thrive  better,  or  rise  more  quickly  in  bleak 
situations,  than  those  just  mentioned.  When  the  trees  in  this  belt  or  zone  have  risen  to  the  height 
of  two  feet,  such  hard-wood  trees  as  are  intended  ultimately  to  fill  the  ground  should  be  introduced, 
at  the  distance  of  eight  or  ten  feet  from  each  other,  as  circumstances  may  admit.  At  this  period 
or  perhaps  a  year  or  two  afterwards,  according  to  the  bleak  or  exposed  situation  of  the  grounds, 
let  another  parallel  belt  or  zone,  of  nearly  equal  breadth,  be  added  to  the  one  already  so  far  grown 
up,  and  so  on,  till  the  whole  grounds  be  covered.  It  is  not  easy  here  to  determine  on  the  exact 
breadth  of  the  subsequent  belt  or  zones;  this  matter  must  be  regulated  by  the  degree  of  exposure  of 
the  grounds,  bv  the  shelter  afforded  by  the  zone  previously  planted,  and  by  such  like  circumstances." 
(Plant.  Kal.  p  29.)  \ 

39fi'2.  In  situations  exposed  to  the  sea  lircey.e  a  similar  plan  may  be  successfully  followed,  and  aided 
in  effect  by  beginning  with  a  wall;  the  first  zone  having  reached  the  height  of  the  wall,  plant  a  second, 
a  third,  and  fourth,  and  so  on  till  you  cover  the  whole  tract  to  he  wooded.  In  tVIk  way  the  plantations 
on  the  cast  coast  of  Mid  Lothian,  round  Gosford  House,  were  reared  ;  in  Sang's  manner,  the  mountains 
of  ];iair  and  Dunkeld  were  clothed  ;  and  examples,  we  are  informed,  might  be  drawn  from  the  Orkney 
and  Shetland  Islands. 

8963.  The  practice  of  mixing  trees,  with  a  view  to  drawing  as  raiicJi  nouiisbment  from 
the  soil  as  possible,  and  giving,  as  it  used  to  be  said,  more  cliances  of  success,  was  till 
very  lately  generally  approved  of.  Marshal  advises  mixing  the  ash  witli  the  oak ;  be- 
cause the  latter  draws  its  nourishment  chiefly  from  the  subsoil,  and  the  former  from  the 
surface.  Nicol  is  an  advocate  for  indiscriminate  mixture  (Practical  Planter,  p.  77.), 
and  Pontey  says,  "  Both  reason  and  experience  will  fully  warrant  the  conclusion,  that 
tl-.e  greatest  possible  quantity  of  timber  is  to  be  obtained  by  planting  mixtures."  (Prof. 
Planter,  p.  119.)  "We  are  clearly  of  opinion,"  says  Sang,  "tliat  tlie  best  method  is 
to  plant  each  sort  in  distinct  masses  or  groups,  provided  the  situation  and  quality  of  the 
soil  be  properly  kept  in  view.  There  has  hitherto  been  too  much  random  ^^  ork  carried 
on  with  respect  to  the  mixture  of  different  kinds.  A  longer  practice,  and  more  ex- 
perience, will  discover  better  methods  in  any  science.  That  of  planting  is  now  widely 
extended,  and  improvements  in  all  its  branches  are  introduced.  We,  therefore,  having 
a  better  knowledge  of  soils,  perhaps,  than  our  forefathers  had,  can  with  greater  certainty 
assign  to  each  tree  its  proper  station.  We  can,  perhaps,  at  sight,  decide  that  here  the 
oak  will  grow  to  perfection,  there  the  ash,  and  here  again  the  beecii ;  and  the  same  with 
respect  to  the  others.  If,  however,  there  happen  to  be  a  piece  of  land  of  such  a  quality, 
that  it  may  be  said  to  be  equally  adapted  for  the  oak,  the  walnut,  or  the  Spanisli  chestnut, 
it  will  be  proper  to  place  such  in  it,  in  a  mixed  way,  as  the  principals ;  because  each 
sort  will  extract  its  own  proper  nourishment,  and  will  liave  an  enlarged  range  of  pastur- 
age for  its  roots,  and  consequently  may  make  better  timber  trees.  " 
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396+.  CohbctI,  who,  though  by  no  means  a  scientific  cultivator,  has  in  general  very  sound  practical  views, 
is  decidedly  in  favour  of  planting  in  masses  ;  and  would  have  all  the  trees  not  only  of  one  and  the  same 
sort,  but  of  the  same  size  and  height.     {Woodlands,  §  S5.) 

39ii.5.  By  iiidiscrimincilcli/  mixing  dift'ercnt  kinds  of  hard  wood  plants  in  a  plantation,  there  is  hardly  a 
doubt  that  the  ground  will  be  fully  cropped  with  one  kind  or  other;  yet  it  very  often  liappens,  in  cases 
when  the  soil  is  evidently  well  adapted  to  the  most  valuable  sorts,  as  the  oak  perliaps,  that  there  is  hardly 
one  oak  in  the  ground  for  a  hundred  that  ought  to  have  been  jilanted.  We  have  known  tliis  imperfection 
in  several  instances  severely  felt.  It  not  unfrequently  happens,  too,  that  even  what  oaks  or  other  hard- 
wood trees  are  to  be  met  with,  are  overtopped  by  less  valuable  kinds,  or  perhaps  such,  all  things  considered, 
as  hardly  deserve  a  place.  Such  evils  may  be  prevented  by  planting  with  attention  to  the  soil,  and  in 
distinct  masses.  In  these  masses  are  insured  a  full  crop,  by  being  properly  nursed  for  a  time  with  kinds 
more  hardy,  or  which  afford  more  shelter  than  such  hard-wood  plants.  There  is  no  rule  by  which  to  fix 
the  size  or  extent  of  any  of  these  masses.  Indeed,  the  more  various  they  are  made  in  size,  the  better  will 
they,  when  grown  up,  please  the  eye  of  a  person  of  taste.  They  may  be  extended  from  one  acre  to  fifty 
or  a  hundred  acres,  according  to  the  circumstances  of  soil  and  situation  :  their  shapes  will  accordingly  be 
as  various  as  their  dimensions.  In  the  same  manner  ought  all  the  resinous  kinds  to  be  planted,  which 
are  intended  for  timber  trees ;  nor  should  these  be  intermixed  with  any  other  sort,  but  be  in  distinct 
masses  by  themselves.  The  massing  of  Rirch,  the  pine,  and  the  fir  of  all  sorts,  is  the  least  laborious  and 
surest  means  of  growing  good,  straight,  and  clean  timber.  It  is  by  planting  or  rather  by  sowing  them  in 
masses,  by  placing  them  thick,  by  a  timely  pruning  and  gradual  thinning,  that  we  can  with  certainty 
attain  this  object.  {Plajtt.  Kal.  Id2  and  IGO.)  Our  opinion  is  in  perfect  consonance  with  that  of  Sang, 
and  for  the  same  reasons  ;  and  we  may  add,  as  an  additional  one,  that  in  the  most  vigorous  natural  forests 
one  species  of  tree  will  generally  be  found  occupying  almost  exclusively  one  soil  and  situation,  while,  in 
forests  less  vigorous,  on  inferior  and  watery  soils,  mixtures  of  sorts  are  more  prevalent.  This  may  be 
observed  by  comparing  Nev/  Forest  with  the  natural  woods  'round  Lochlomond,  and  it  is  very  strikingly 
exemplified  in  the  great  forests  of  Poland  and  Russia. 

^966.  With  respect  to  the  apjxarance  of  varietij,  supposed  to  be  produced  by  mixing  a 
number  of  species  of  trees  together  in  the  same  plantation,  we  deny  tliat  variety  is  pro- 
duced. Wherever  there  is  variety,  there  must  be  some  marked  feature  in  one  place, 
to  distinguish  it  from  another ;  but  in  a  mixed  plantation  the  appearance  is  every  where 
tlie  same ;  and  ten  square  yards  at  any  one  part  of  it  will  give  nearly  the  same  ninnber 
and  kinds  of  trees  as  ten  square  yards  at  any  other  part.  "  There  is  more  variety,'' 
Repton  observes,  "  in  passing  from  a  grove  of  oaks  to  a  grove  of  firs,  than  in  passing 
through  a  wood  composed  of  a  hundred  different  species,  as  they  are  usually  mixed 
together.  By  this  indiscriminate  mixtin-e  of  every  kind  of  tree  in  planting,  all  variety 
is  destroyed  by  the  excess  of  variety,  whether  it  is  adopted  in  belts,  clumps,  or  more 
extensive  masses.  For  exami)lc,  if  ten  clumps  be  composed  of  ten  different  sorts  of 
trees  in  each,  they  become  so  many  things  exactly  similar  ;  but  if  each  clump  consists 
of  the  same  sort  of  tree,  they  become  ten  different  things,  of  which  one  may  hereafter 
furnish  a  group  of  oaks,  another  of  elms,  another  of  chestnuts  or  of  thorns,  &c.  In  like 
manner,  in  the  modern  belt,  the  recurrence  and  monotony  of  the  same  mixture  of  trees 
of  all  the  different  kinds,  through  a  long  drive,  make  it  the  more  tedious,  in  proportion 
as  it  is  long.  In  part  of  the  drive  at  Woburn,  evergreens  alone  prevail,  which  is  a  cir- 
cumstance of  grandeur,  of  variety,  of  novelty,  and,  I  may  add,  of  winter  comfort,  tliat  I 
never  saw  adopted  in  any  other  place,  on  so  magnificent  a  scale.  The  contrast  of  passing 
from  a  wood  of  deciduous  trees  to  a  wood  of  evergreens  must  be  felt  by  the  most  heed- 
less observer ;  and  the  same  sort  of  pleasure,  though  in  a  weaker  degree,  woidd  be  felt,  in 
the  course  of  a  drive,  if  the  trees  of  different  kinds  were  collected  in  small  groups  or 
masses  by  themselves,  instead  of  being  blended  indiscriminately."  {Enqidry  into  Changes 
of  Taste,  cJt.  p.  2».) 

3967.  Sir  William  Chambers  and  Price  agree  in  recommending  the  imitation  of  natural  forests  in  the 
arrangement  of  the  species.  In  these.  Nature  disseminates  her  plants  by  scattering  their  seeds,  and  the 
ofTspring  rise  round  the  parent  in  masses  or  breadths,  depending  on  a  variety  of  circumstances,  but  chiefly 
on  the  facility  which  these  seeds  aflbrd  for  being  carried  to  a  distance  by  the  wind,  the  rain,  and  by  birds 
or  other  animals.  At  last  that  species  which  had  enjoyed  a  maximum  of  natural  advantages  is  found  to 
prevail  as  far  as  this  maximum  extended,  stretching  along  in  m.isses  and  irregular  portions  of  surface, 
till,  circumstances  changing  in  favour  of  some  other  species,  that  takes  the  precedence  in  its  turn.  In 
this  way  it  will  be  generally  found,  that  the  number  of  species,  and  the  extent  and  style  of  the  masses  in 
which  they  prevail,  bear  a  strict  analogy  to  the  changes  of  soil  and  surface;  and  this  holds  good,  not  only 
with  respect  to  trees  and  shrubs,  but  to  plants,  grasses,  and  even  mosses. 

Sect.  V.      Ctdtxire  of  Plantations. 

3968.  A  tree,  when  once  planted,  most  men  consider  to  be  done  ivilh ;  though,  as  every 
one  knows,  the  progress  and  products  of  trees,  like  those  of  other  plants,  may  be  greatly 
increased  or  modified  by  cidtivating  the  soil,  by  pruning,  and  by  thinning.  Before  pro- 
ceeding to  these  subjects,  we  shall  submit  some  remarks  on  the  influence  of  culture  on 
the  progress  of  the  growth  of  trees,  and  on  the  strength  and  durability  of  timber. 

SuBsECT.  1 .  General  Influence  of  Culture  on  Trees. 
39G9.  The  c feet  nfcnllvre  on  herhaceovs  vegetables  is  so  great,  as  always  to  change 
their  appearance,  and  often,  in  a  considerable  degree,  to  alter  their  nature.  The  common 
culinary  vegetables,  and  cultivated  grasses,  assume  so  different  an  appearance  in  our 
fields  and  gardens,  from  what  they  do  in  a  state  of  wild  nature,  that  even  a  botanist 
might  easily  be  deceived  in  regard  to  the  species.  The  same  general  laws  o))erate  upon 
the  whole  kingdom  of  vegetables ;  and  thence  it  is  plain,  that  the  effects  of  culture  on 
trees,  though  different  in  degree,  must  be  analogous  in  their  nature.  {Treatise  on  Country 
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Resid.  vol.  ii.)  In  the  same  manner,  the  absence  of  culture,  or  the  removing  of  the 
vegetable  to  a  colder  climate  and  a  worse  soil,  tends  to  contract  or  consolidate  the  parts 
of  the  plant.    {^Planter  s  Guide.) 

3970.  The  effect  of  culture  on  woodj/ plants  is  similar  to  that  on  culinary  vegetables  and 
cultivated  grasses ;  but  the  law  operates  of  course  less  rapidly,  owing  to  the  less  rapid 
growth  of  trees,  from  the  lowest  bush  to  the  oak  of  the  forest.  In  all  of  these,  the  cul- 
ture of  the  soil  tends  to  accelerate  vegetation,  and,  by  consequence,  to  expand  the  fibre 
of  the  wood.  It  necessarily  renders  it  softer,  less  solid,  and  more  liable  to  suffer  by  the 
action  of  the  elements. 

3971.  TJie  effect  of  culture  on  the  ligneuus  plants  in  common  use  in  planting  and  gar- 
dening is  readily  exemplified.  Every  forester  is  aware  liow  much  easier  it  is  to  cut  over 
thorns  or  furze  trained  in  hedges,  than  such  as  grow  naturally  wild,  and  are  exempt 
from  culture.  Gardeners  experience  the  same  thing  in  pruning  or  cutting  over  fruit 
trees,  or  shrubs ;  and  the  difference  in  the  texture  of  the  raspberry,  in  its  wild  and  in  its 
cultivated  state,  is  as  remarkable  ;  for,  although  the  stem,  in  the  latter  case,  is  nearly 
double  the  thickness  to  which  it  attains  in  the  former,  it  is  much  more  easily  cut.  On 
comparing  the  common  crab,  the  father  of  our  orchards,  with  the  cultivated  apple,  the 
greater  softness  of  the  wood  of  the  latter  will  be  found  not  less  striking  to  every  arbori- 
culturist. The  common  oak  in  Italy  and  Spain,  where  it  grows  faster  than  in  Britain, 
is  ascertained  to  be  of  shorter  duration  in  those  countries.  In  the  same  way,  the  oak  in 
the  highland  mountains  of  Scotland  or  Wales  is  of  a  much  harder  and  closer  grain, 
and  therefore  more  durable,  than  what  is  found  in  England ;  though  on  such  mountains 
it  seldom  rises  to  the  fiftli  part  or  less  of  the  English  tree.  Every  carpenter  in  Scotland 
knows  the  extraordinary  difference  betvi'een  the  durability  of  Highland  oak,  and  oak 
usually  imported  from  England,  for  the  spokes  of  wheels.  Every  extensive  timber  dealer 
is  aware  of  the  superior  hardness  of  oak  raised  in  Cumberland  and  Yorkshire,  over  that 
of  Monmouthshire  and  Herefordshire  ;  and  such  a  dealer,  in  selecting  trees  in  the  same 
woods  in  any  district,  will  always  give  the  preference  to  oak  of  slow  growth,  and  foimd 
on  cold  and  clayey  soils,  and  to  ash  on  rocky  cliffs,  which  he  knows  to  be  the  soils 
and  climates  natural  to  both.  If  he  take  a  cubic  foot  of  park-oak,  and  another  of  forest- 
oak,  and  weigh  tlie  one  against  the  other,  (or  if  he  do  the  like  with  ash  and  elm  of  the 
same  descriptions,)  the  latter  will  uniformly  turn  out  the  heavier  of  the  two.  Tlie  Scotch 
pine  does  not  stand  longer  than  forty  or  fifty  years  on  the  rich  and  fertile  land  in  both 
England  and  Scotland,  where  it  is  often  planted,  and  where  it  rushes  up  with  extraordi- 
nary rapidity.  In  the  northern  districts  of  Scotland,  on  the  other  hand,  the  difference 
between  park  pine  and  Highland  pine  is  universally  known  and  admitted,  and  the  supe- 
riority of  the  latter  is  proved  by  its  existence  in  buildings  of  great  antiquity,  where  it  is 
still  found  in  a  sound  state;  a  difference  which  can  be  ascribed  to  no  other  cause  than 
the  mountainous  situations  (that  is,  the  natural  state)  in  which  the  former  timber  is  pro- 
duced, and  where,  the  trees  being  of  slower  growth,  the  wood  is  consequently  of  a  harder 
texture.  A  friend  of  Sir  Henry  Steuart's  felled  some  larch  trees,  which  had  grown  nearly 
fifty  years  in  a  deep  rich  loam,  close  to  some  cottages  and  cabbage  gardens.  The  wood 
was  soft  and  porous,  and  of  no  duration ;  it  was  even  found  to  burn  as  tolerable  fire- 
wood, wliich  larch  of  superior  quality  is  never  known  to  do.  (Tr.  on  Coun.  lies.,  and 
Planters  Guide.) 

3972.  The  general  effect  ff  pruning  is  to  increase  the  quantity  of  timber  produce. 
The  particular  manner  in  which  it  does  this  is  by  directing  the  greater  part  of  the  sap, 
which  generally  spreads  itself  in  side-branches,  into  the  principal  stem.  This  must 
consequently  enlarge  that  stem  in  a  more  than  ordinary  degree,  by  increasing  the  annual 
circles  of  the  wood.  Now,  if  the  tree  be  in  a  worse  soil  and  climate  than  those  which 
are  natural  to  it,  this  will  be  of  some  advantage,  as  the  extra  increase  of  timber  will  still 
be  of  a  quality  not  inferior  to  what  would  take  place  in  its  natural  state  ;  or,  in  other 
words,  it  will  correspond  with  that  degree  of  quality  and  quantity  of  timber,  which  the 
nature  and  species  of  the  tree  admit  of  being  produced.  If  the  tree  be  in  its  natural 
state,  the  annual  increase  of  timber,  occasioned  by  pruning,  must  necessarily  injure  its 
quality,  in  a  degree  corresponding  with  the  increased  quantity.  If  the  tree  be  in  a  better 
climate  and  soil  than  that  which  is  natural  to  it,  and,  at  the  same  time,  the  annual  increase 
of  wood  be  promoted  by  pruning,  it  is  evident  that  such  wood  must  be  of  a  very  different 
quality  from  that  produced  in  its  natural  state  (that  is,  very  inferior).  Whatever,  there- 
fore, tends  to  increase  the  wood  in  a  greater  degree  than  what  is  natural  to  the  species, 
when  in  its  natural  state,  must  injure  the  quality  of  tlie  timber.  Pruning  tends  to  increase 
tliis  in  a  considerable  degree,  and,  therefore,  it  must  be  a  pernicious  practice,  in  as  far  as 
it  is  used  in  these  cases.  Pruning  is  not  here  considered  in  regard  to  eradicating  dis- 
eases, preventing  injuries,  or  increasing  the  natural  cliaractcr  and  tendency  of  trees  :  for 
those  purposes  it  is  of  great  advantage.  Mr.  Knight  has  shown,  in  a  very  striking 
manner,  that  timber  is  produced,  or  rather,  that  tlie  alburnum  or  sapwood  is  rendered 
ligneous,  by  the  motion  of  the  tree,  during  the  descent  of  the  true  (or  proper)  sap.      It 
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is  also  sufficiently  known  to  all  who  have  attended  to  the  pliysiology  of  vegetables,  and 
is  greatly  confirmed  by  some  experiments  laid  before  the  Royal  Society  {Phil.  Trans. 
1803,  1804),  that  the  solid  texture  of  the  wood  greatly  depends  upon  the  quantity  of  sap 
which  must  necessarily  descend,  and  also  on  the  slowness  of  its  descent.  Now,  both 
these  requisites  are  materially  increased  by  side  branches,  which  retain  a  large  quantity 
of  sap,  and  by  their  junction  with  the  stem  occasion  a  contraction,  and  twisted  direction 
of  the  vessels,,  which  obstructs  the  progress  of  the  (proper)  juice.  That  this  is  true,  in 
fact,  is  well  known  to  those  accustomed  to  make  wine  from  maple  and  birch  trees  •  for 
in  this  business  it  is  found,  that  those  trees  which  have  fewest  side  branches  bleed  more 
freely  than  the  others,  but  during  a  much  shorter  space  of  time.  These  hints,  therefore, 
afford  additional  evidence  against  pruning,  and  particularly  against  pruning  fir-trees  • 
which,  as  Mr.  Kniglit  justly  observes,  have  larger  vessels  than  the  others,  and,  therefore, 
when  in  an  improved  soil  and  climate,  side  branches,  for  the  purposes  above  mentioned, 
are  essentially  necessary  to  them,  if  solid,  resinous,  and  durable  timber  be  the  object  in 
view.     (5i>  Henri/  Steiiart's  Planters  Guide,  p.  444.) 

3973.  Sir  Henry  Steuart,  concurring  in  these  facts  and  observations,  deduces  the  fol- 
lowing practical  conclusions  respecting  the  influence  of  culture  :  — 

3974.  First;  that  all  timber  trees  thrive  best,  and  produce  wood  of  the  best  quality,  when  growing  in 
soils  and  climates  most  natural  to  th?  species.  It  should,  therefore,  be  the  anxious  study  of  the  planter, 
to  ascertain  and  become  well  acquainted  with  these,  and  to  raise  trees,  as  much  as  possible,  in  such  soils 
and  climates. 

3975.  Secondly  ;  that  trees  may  be  said  to  be  in  their  natural  state,  when  they  have  sprung  up  fortui. 
tously,  and  propagated  themselves  without  aid  from  man,  whether  it  be  in  aboriginal  forests,  ancient 
woodlands,  commons,  or  the  like.  1  hat  in  such  trees,  whatever  tends  to  increase  the  wood,  in  a  greater 
degree  than  accords  with  the  species  when  in  its  natural  state,  must  injure  the  quality  of  the  timber. 

3976.  Thirdly  ;  that  whatever  tends  to  increase  the  growth  of  trees,  tends  to  expand  their  vegetable 
fibre.  That  when  that  takes  place,  or  when  the  annual  circles  of  the  wood  are  soft,  and  longer  than  the 
general  annual  increase  of  the  tree  should  warrant,  tiion  the  timber  must  be  less  hard  and.  dense,  and 
more  liable  to  sutler  from  the  action  of  the  cltmcnts. 

3977.  Fiiurlhly  ;  that  a  certain  slowness  of  growth  is  essentially  necessary  to  the  closeness  of  texture 
and  durability  of  all  timber,  but  especially  of  the  oak  ;  and  that,  whenever  the  growth  of  that  wood  is 
unduly  accelerated  by  culture  of  the  soil  (such  as  by  trenching  and  manuring),  or  by  undue  superiority 
of  climate,  it  will  be  injured  in  qualify  in  the  precise  ratio  in  which  those  agents  have  been  employed 

397S.  Fijlhly  ;  that,  as  it  is  extremely  important  for  the  success  of  trees,  to  possess  a  certain  degree  of 
vigour  in  the  outset,  or  to  be  what  is  technically  called,  "  well  set  off,"  the  aid  of  culture  is  not  in  every 
case  to  be  precluded,  by  a  consideration  of  the  general  rule.  That  if  trees  be  in  a  soil  and  climate  worse 
than  those  that  are  natural  to  them,  then  culture  will  be  of  some  advantage  ;  as  the  extra  increase  of 
wood  will  be  of  a  q.iality  not  inferior  to  what,  in  its  natural  state,  it  woidd  obtain;  or,  in  other  words,  it 
will  correspond  wiLh  that  degree  of  quality  and  quantity  of  timber,  which  the  nature  of  the  species  admits 
of  being  obtained  :  but  culture  in  this  case  must  be  applied  with  cautious  discrimination,  and  a  sound 
judgment.  That,  on  the  other  hand,  if  trees  be  in  a  better  soil  and  climate  than  are  natural  to  them, 
and,  at  the  same  time,  that  the  annual  increase  of  wood  be  promoted  by  culture  (as  already  said),  it  will 
be  a  decided  disadvantage,  and  deteriorate  the  wood.  In  the  same  way,  if  trees  be  in  their  natural  state, 
the  annual  increase  of  timber,  obtained  by  culture,  will  injure  its  quality,  in  a  degree  corresponding  with 
the  increased  quantify. 

3979.  Sixthly ;  that  such  appears  to  be  a  correct,  though  a  condensed  view  of  the  operation  of  those 
general  laws  respecting  growth,  which  govern  the  whole  vegetable  kingdom,  and  especially  of  their 
effects  on  woody  plants,  and  of  the  salutary  restraints,  which  science  dictates  to  be  laid  on  artificial 
culture,  of  which  pruning,  as  well  as  manuring,  forms  a  constituent  part,  as  has  been  explained  above, 
at  fo  much  length.  That  it  is  by  a  diligent  study  of  the  peculiar  habits  of  trees,  and  the  characters  of 
soils,  illustrated  and  regulated  by  facts  drawn  from  general  experience,  that  rash  or  ignorant  systems  of 
arboriculture  are  to  be  best  corrected,  and  science  brought  most  beneficially  to  bear  on  general  practice." 
(PAinto'i  Gz«rfc,  2d  edit.  p.  478.)  „     - 

SuBSECT.  2.      Culture  of  the  Soil  among  Trees. 

3980.  With  respect  to  the  culture  of  the  soil,  it  is  evident,  that  young  plantations  should 
be  kept  clear  of  such  weeds  as  liave  a  tendency  to  smother  the  plants ;  and  tliough  this 
is  not  likely  to  take  place  on  heaths  and  barren  sites,  yet  even  these  should  be  looked 
over  once  or  twice  during  summer,  and  at  least  those  weeds  removed  which  are  con- 
spicuously injiu'ious.  In  grounds  which  have  been  prepared  previously  to  planting, 
weeding,  hoeing  l)y  hand  or  by  the  horse  hoe,  and  digging  or  plougliing  (the  two  latter 
rarely),  become  necessary  according  to  circumstances.  The  hoeings  are  performed  in 
summer  to  destroy  weeds,  and  render  the  soil  pervious  to  the  weather;  the  plougliing 
and  diggings  in  winter  are  for  the  same  purpose,  and  sometimes  to  prepare  the  soil  for 
spring  crops.  These,  both  Pontey  and  Sang  allow,  may  be  occasionally  introduced 
among  newly  planted  trees ;  though  it  must  iiot  be  forgotten  that,  relatively  to  the  trees, 
the  plants  composing  such  crops  are  weeds,  and  some  of  them,  as  the  potato,  weeds  of 
the  most  exhausting  kind.  Sang  uses  a  hoc  of  larger  size  than  usual.  {Jig.  590.  d.)  In 
preparing  lands  for  sowing  woods,  Sang  ploughs  in  manure,  sows  in  rows  six  feet  apart, 
by  which  he  is  enabled  to  crop  the  ground  between  with  low-growing  early  potatoes, 
turnips,  and  lettuce ;  but  not  with  young  trees  as  a  sort  of  nursery,  as  they  prove  more 
scourging  crops  tlian  esculent  vegetables;  nor  with  grain,  as  not  admitting  of  culture, 
and  being  too  exhausting  for  the  soil.  Marshal,  and  some  otlier  authors,  however, 
approve  of  sowing  the  tree  seeds  with  a  crop  of  grain,  and  hoeing  up  the  stubble  and 
weeds  when  tlie  cro])  is  removed. 

3981.  Ponlei/  observes,  "  that  wherever  preparing  the  soil  for  planting  is  thought 
necessary,  that  of  cultivating  it  for  some  years  afterwards  will  generally  be  thouglit  the 
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same ;  slight  cropi  of  potatoes  with  sliort  tops,  or  turnips,  may  be  admitted  into  such 
plantations  with  advantage  for  two  or  three  years,  as  tiiey  create  a  necessity  for  annually 
digging  or  stirring  the  surface,  and  tend  very  materially  to  accelerate  the  growth,  of  the 
plants.  It  may  be  objected,  that  such  crops  must  impoverish  the  soil,  and  no  doul)t 
such  is  the  fact,  so  far  as  common  vegetables  are  concerned :  but  as  to  tlie  production  of 
wood,  its  support  depends,  in  a  great  measure,  on  a  different  species  of  nutriment ;  and 
hence,  I  could  never  observe,  that  such  cropping  damaged  it  materially."  {Profit. 
Plant,  p.  153.) 

.3982.  Osier  pkuUations,  for  baskets,  willows,  and  hoops,  require  digging  and  cleaning 
during  tlie  whole  course  of  their  existence ;  and  so  do  hedgerows  to  a  certain  extent, 
and  some  ornamental  plantations. 

SuBSECT.  3.      Filling  lip  of  Blanks  or  Failures  in  Plantations. 

3983.  TlieJUling  up  of  blanks  is  one  of  the  first  operations  that  occurs  on  the  culture 
of  plantations,  next  to  the  general  culture  of  the  soil,  and  the  care  of  the  external  fences. 
According  to  Sang,  "  a  forest  plantation,  either  in  the  mass  fonn  or  ordinary  mix- 
ture, should  remain  several  years  after  planting,  before  filling  up  the  vacancies,  by  the 
death  of  the  hard-wood  plants,  takes  place.  Hard-wood  plants,  in  the  first  year,  and  even 
sometimes  in  the  second  year,  after  planting,  die  down  quite  to  the  surface  of  the  ground, 
and  are  apparently  dead,  while  their  roots,  and  the  wood  immediately  above  Ihem,  are 
quite  fresh,  and  capable  of  producing  very  vigorous  shoots,  which  they  frequently  do 
produce,  if  allowed  to  stand  in  their  places.  If  a  tree,  such  as  that  above  alluded  to,  be 
taken  out  the  first  or  second  year  after  planting,  and  tlie  place  filled  up  with  a  fresh  plant 
of  tlie  same  kind,  what  happened  to  the  former  may  probably  happen  to  the  latter ;  and 
so  the  period  of  raising  a  plant  on  the  spot  may  be  protracted  to  a  great  length  of  time ; 
or  it  is  possible  this  object  may  never  be  gained 

3984.  The  filling  up  of  the  hard-wood  kinds  in  a  plantation  which  has  been  planted 
after  trenching  or  summer  fallow,  and  which  has  been  kept  clean  by  the  hoe,  may  be  done 
with  safety  at  an  earlier  period  than  under  the  foregoing  circumstances ;  because  the 
trees,  in  the  present  case,  have  greater  encouragement  to  grow  vigorously  after  planting, 
and  may  be  more  easily  ascertained  to  be  entirely  dead,  than  where  the  natural  herbage 
is  allowed  to  grow  among  them. 

3985.  Jiut  the  filing  up  of  larches  and  pines  may  take  place  the  first  spring  after  the 
plantation  has  been  made;  because  such  of  these  trees  as  have  died  are  more  easily 
distinguished.  In  many  cases  where  a  larch  or  pine  loses  its  top,  either  by  dying  down, 
or  the  biting  of  hares  or  rabbits,  the  most  vigoious  lateral  branch  is  elected  by  nature  to 
supply  the  deficiency,  which  by  degrees  assumes  the  character  of  an  original  top.  Pines, 
and  larches,  tiierefore,  which  have  fresh  lateral  branches,  are  not  to  be  displaced,  although 
they  have  lost  their  tops.  Indeed,  no  tree  in  the  forest,  or  other  plantation,  ought  to  be 
removed  until  there  be  no  hope  of  its  recovery. 

3986".  Jf  the  filing  up  (f  plantations  be  lef  undone  till  the  trees  have  risen  tofflcen  or 
twenty  fee"t  in  height,  their  roots  are  spread  far  abroad,  and  their  tops  occupy  a  con- 
siderable space.  The  introduction  of  two  or  three  plants,  from  a  foot  to  tluee  feet  in 
height,  at  a  particular  deficient  place,  can  never,  in  the  above  circumstances,  be  attended 
with  any  advantage.  Such  plants  may,  indeed,  become  bushes,  and  may  answer  well 
enough  in  the  character  of  underwood,  but  they  will  for  ever  remain  unfit  for  any  other 
pi.rpose.  It  is  highly  improper  then,  to  commence  filling  up  hard-wood  jilantations 
before  tlie  third  year  after  planting  ;  or  to  protract  it  beyond  the  fifth  or  the  sixth.  March 
is  the  proper  season  for  this  operation.      {Plant.  Kal.  295.) 

SuBSECT.  4.      Pruning  and  Heading  down  Trees  iu  Plantations. 

3987.  Pruning  is  the  most  important  operation  of  tree  culture,  since  on  it,  in  almost 
every  case,  depends  tlie  ultimate  value,  and  in  most  cases  the  actual  bidk,  of  timber  pro- 
duced. For  pruning,  as  for  most  other  practical  purposes,  the  division  of  trees  into 
resinous  or  frondose-liranciied  trees,  and  into  non-resinous  or  branchy-headed  sorts,  is  of 
use.  The  main  object  in  pruning  frondose-branched  trees  is  to  produce  a  trunk  with 
clean  bark  and  sound  timber  ;  that  in  pruning  branchy-stemmed  trees  is  principally  to 
direct  the  ligneous  matter  of  the  tree  into  the  main  stem  or  trunk,  and  also  to  produce  a 
clean  stem  and  sound  timber,  as  in  the  other  case.  The  branches  of  frondose  trees,  unless 
in  extraordinary  cases,  never  acquire  a  timber  size,  but  rot  oft'  from  tlie  bottom  upwards, 
as  the  tree  advances  in  height  and  age ;  and,  therefore,  whether  pruned  or  not,  tlie 
(luantity  of  timber  in  the  form  of  trunk  is  the  same.  The  branches  of  the  other  division 
of  trees,  however,  when  left  to  spread  out  on  every  side,  often  acquire  a  timber-like 
size  ;  and  as  the  ligneous  matter  they  contain  is  in  general  far  from  being  so  valuable 
as  when  produced  in  the  form  of  a  straight  stem,  the  loss  by  not  pruning  off"  their  side 
branches  or  ])rtventing  them  from  acquiring  a  timber-like  size  is  evident.  On  the  other 
hand,  when  lliey  arc  broken  ofl'  by  accident,  or  rot  oft"  by  being  crowded  together,  the 


Book  II.  PRUNING  TREES.  649 

timber  of  the  trunk,  though  in  these  cases  increased  in  quantity,  is  rendered  knotty  and 
rotten  in  quality. 

3988.  Fruning  frondose  or  resinous  trees  is  one  of  the  greatest  errors  in  the  modern 
system  of  forest  management.  The  branches  of  the  different  species  of  pines,  and  of  the 
cedar  of  Lebanon,  never  attain  a  timber  size,  if  growing  in  a  moderately  tiiick  plant- 
ation ;  those  of  the  fir  tribe  never  under  any  circumstances.  Provided  pines  and  cedars, 
therefore,  are  planted  moderately  thick,  no  loss  in  point  of  timber  can  ever  be  sustained 
by  omitting  altogether  to  prune  them  ;  and  in  this  respect  the  fir  tribe,  ^^•hether  thick 
or  thin  on  the  ground,  may  be  left  to  themselves.  The  important  question  is,  how  does 
the  rotting  off"  of  the  branches  affect  the  timber  in  the  trunk  of  the  tree  ?  Certainly  no 
pine  or  fir  timber  can  be  sounder  or  better  than  that  which  is  brought  from  the  native 
forests  of  the  north  of  Europe,  and  from  America,  where  no  pruning  is  ever  given.  The 
rotting  off'  of  the  frondose  branches,  therefore,  cannot  be  injurious  in  these  countries. 
The  next  question  is,  can  it  be  proved  to  be  injurious  in  this  country  ?  We  are  not  aware 
that  it  has,  and  do  not  Ijelieve  that  it  can.  The  rotting  off"  of  the  branch  of  a  resinous 
tree  is  a  very  different  process  from  the  rotting  off"  of  a  branch  of  a  ramose-headed  tree. 
This  fact  may  be  verified  by  observing  what  takes  place  in  pine  or  fir  woods,  and  by 
inspecting  the  interior  of  foreign  pine  or  fir,  cut  up  into  planks.  In  the  rotting  off  of 
side  branches  of  deciduous  trees,  we  find,  that  tlie  principal  part  where  decay  operates, 
at  least  in  all  the  soft  woods,  and  even  in  the  oak  when  it  is  young,  is  the  heart ;  but 
in  the  rotting  off  of  the  side  branches  of  resinous  trees,  we  shall  find  them  decajdng 
chiefly  oii  the  outside,  and  wearing  down  the  stump  of  the  fallen  branch  in  the  form  of 
a  cone.  On  examining  the  sections  of  sound  foreign  deal,  we  shall  find  tliat  the  knots 
of  the  side  branches  always  terminate  in  cones  when  the  section  is  made  vertically.  This 
is  a  fact  well  known  to  every  carpenter  ;  and  it  is  also  known  to  a  great  many,  that 
Liritish  pine  and  fir  timber  that  has  been  pruned,  has  invariably  a  rotten  space  at  every 
knot.  The  same  thing  is  observable  to  a  certain  extent  in  the  natural  decay  of  the  side 
branches  of  all  trees.  When  the  decay  is  natural,  it  commences  at  the  circumference, 
and  wears  down  the  stump,  till  it  ends  in  a  small  hard  cone,  which  is  buried  in  the 
increasing  circumference  of  the  tree,  and  is  never  found  injurious  to  the  timber  :  when 
the  decay  is  artificial,  or  in  consequence  of  excessive  pruning,  that  is,  suddenly  exposing 
a  large  section  to  the  action  of  the  atmosphere,  the  bark  protects  the  circumference,  and 
the  decay  goes  on  in  the  centre,  so  as  to  end  in  forming  an  inverted  cone  of  rotten 
matter,  which  serves  as  a  funnel  to  conduct  moisture  to  the  trunk,  and  thereby  render  it 
rotten  also.  The  conclusion  which  we  draw  from  these  facts  is,  that  the  pine  and  fir 
tribe  should  scarcely  be  pruned  at  all,  and  that  no  branches  of  ramose  trees  should  be 
cut  off  close  to  the  stem  of  a  larger  size  than  what  may  be  healed  over  in  one  or  at  most 
two  seasons.  We  agree  with  Cruickshank,  therefore,  when  he  says,  "  It  would  appear 
that  the  pruning  of  firs  [the  pine  and  fir  tribe],  supposing  it  harmless,  can  yet  be  pro- 
ductive of  no  positive  good." 

3989.  Cruickshank,  Ponley,  and  Sang,  agree  that  the  great  object  of  i)runing  is  to  protect  the  leader  or 
main  stem  or  shoot  from  the  rivalship  of  the  side  branches,  in  order  that  as  much  of  the  nourishment 
drawn  from  the  soil  may  be  employed  in  the  formation  of  straight  timber,  and  as  little  in  the  formation 
of  branches  and  spray,  as  is  consistent  with  the  economy  of  vegetation.  Without  the  agency  of  the 
leaves,  the  moisture  absorbed  from  the  soil  could  no  more  nourish  a  plant  than  the  food  taken  into  the 
stomach  would  nourish  an  animal  without  the  process  of  dige.stion.  The  brandies  bearing  the  leaves  are 
tlierefore  just  as  necessary  to  the  welfare  of  the  tree  as  the  roots.  By  taking  away  too  many  of  the 
brandies,  only  a  small  part  of  the  fluid  imbibed  will  be  elaborated ;  by  leaving  the  branches  too  thick 
and  crowded,  the  leaves  may  be  less  perfect,  and  less  fit  for  performing  their  office,  than  they  otherwise 
would  be.  Exposure  of  a  part  o^the  branches  to  the  light  and  air  may  therefore  be  a  sufficient  reason 
for  thinning  them,  independentllTof  increasing  the  trunk.  "  How,"  asks  Cruickshank,  "  are  we  to 
know  the  exact  number  of  branches  that  may  be  removed  with  safety  in  any  given  circumstances  ?  Never, 
it  is  answered,  displace  any  which  have  not  already  got,  or  seem  in  immediate  danger  of  getting,  the 
upper  hand  of  the  leader.  These  will  be  known  by  their  equalling  or  approaching  the  leader  in  size  ;  or, 
to  speak  less  ambiguously,  by  their  being  of  the  same,  or  nearly  of  the  same,  girth  at  the  place  where 
they  spring  from  the  stem,  as  the  stem  itself  is  at  their  length  from  its  top."  In  proceeding  according  to 
this  plan,  the  pruncr  is  not  to  regard,  in  ihe  smallest  degree,  the  part  of  the  stem  on  which  a  shoot  is 
situated.  If  it  is  too  large,  it  must  be  displaced,  should  it  be  in  the  highest  part  of  the  tree  :  if  it  is  not 
too  large,  it  must  remain,  though  it  be  close  to  the  ground. 

"  But  how  will  this  method,  the  reader  may  be  ready  to  ask,  ever  produce  a  clean  stem  ?  By  repeating 
the  pruning,  it  is  answered,  as  often  as  the  growth  of  the  branches  may  make  the  operation  necessary. 
Suppose,  the  first  time  a  tree  undergoes  the  process,  that  the  branches  removed  are  a  considerable  distance 
from  the  ground,  and  that  there  are  several  smaller  ones  left  growing  farther  down  the  stem  :  these  last 
will  gradually  increase  in  size,  till  they,  too,  must  be  lopped  oft',  and  thus  the  stem  will  be  in  the  end  ;.s 
eft'ectually  cleared,  though  more  gradually,  and  consistently  with  the  health  of  the  tree,  as  by  the  absurd 
method  represented  above. 

"  If  any  branches  that  were  left  at  a  former  pruning  low  on  the  stem,  appear  at  the  next  repetition  of 
the  process  not  to  have  increased  in  size,  we  may  safely  conclude  that  they  liave  had  no  influence  on  the 
tree  either  good  or  bad  ;  and  as  it  would  be  in  vain  to  leave  them  with  the  hope  that  they  will  any  longer 
assist  in  the  elaboration  of  the  sap,  they  should  be  removed,  as  unsightly  objects  which  it  is  no  longer 
useful  to  preserve."     {Prnrtical  Planter,  p,  1(18.) 

3990.  BUlingtoji  considers  the  leaves  and  branches  of  trees  as  of  the  greatest  importance :  he  thinks 
every  timber  tree  ought  to  have  the  trunk  clothed  with  branches  throughout;  but  these  branches  he 
would  shorten  in  such  a  way  that  they  should  never  engross  any  material  part  of  the  timber  of  the  tree. 
To  accomplish  this,  it  is  necessary  to  commence  pruning  when  the  trees  are  young,  by  which  means  the 
great  bulk  of  the  timber  produced  will  be  deposited  in  the  main  stem  or  trunk.  This  is  what  he  calls 
preventive  pruning.     [Card.  Hug.  vol.  vi.^    A  similar  system  had  been  recommended  by  Mr.  Blaikiq  of 
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Holkham,  under  the  name  oi  foreshortening,  and  is  advocated  by  Sir  Henry  Steuart,  under  that  of  ter- 
minal prunini;. 

S991.  Most  erroneous  opimons  on  the  subject  of  pruning  resinous  trees  have  been  pro- 
pagated by  Salmon,  the  experienced  manager  of  the  late  Duke  of  Bedford,  Pontey,  forest- 
pruncr  to  the  same  duke,  and  others  of  less  note.  Sang,  on  the  other  hand,  argues  against 
excessive  pruning  of  the  resinous  tribe  of  trees  as  injurious  to  the  health  of  the  tree  and  the 
soundness  of  its  timber.  EUes,  also,  a  gardener  of  scientific  acquirements,  and  extensive 
experience  in  England,  his  native  country,  and  in  Scotland  and  Ireland,  would  never 
prune  the  pine  and  fir  tribe  at  all,  unless  when  very  young,  and  when  the  side  shoots 
could  be  pinched  off  with  the  finger  and  the  thumb.  At  a  more  advanced  age,  if  com- 
pelled by  circumstances  to  prune,  he  would  only  shorten'  the  extremities  of  tJie  fronds. 
Of  two  trees,  pines,  firs,  cedars,  or  lardies,  tlie  one  pruned  and  the  other  unpruned, 
there  will  be  found,  he  says,  most  timber  in  the  trunk  of  the  unpruned  one,  while  the 
branches  are  so  much  in  addition  to  the  value  of  the  tree.  He  excepts,  of  course,  those 
cases  in  which  frondose  branches  take  a  ramose  character,  in  consequence  of  the  tree 
standing  alone,  as  is  frequently. the  case  with  the  cedar  of  Lebanon,  and  sometimes  with 
the  Scotch  pine. 

3992.  Our  own  opinion  with  respect  to  pruning  the  resinous  trees  is  in  accord  with 
that  of  Elles  and  Cruickshank  ;  and  as  to  hard  and  soft  wooded  leaf  trees,  we  think 
Cruickshank's  practice  and  rule  unexceptionable.  We  would  prune  the  last  description 
of  trees  much  less  than  is  generally  done,  and  leave  the  pine  and  fir  tribe  in  a  great 
measure  to  nature,  taking  care,  however,  to  thin  betimes  and  occasionally  from  infancy 
till  the  maturity  of  the  trees.  We  have  no  doubt  of  this,  that  when  the  larch  and  Scotch 
pine  trees  planted  in  the  end  of  the  last  century,  and  severely  pruned  for  the  first  twenty 
or  twenty-five  years  of  the  present,  shall  come  to  be  cut  down  and  sawn  up,  tiieir  timber 
will  be  found  full  of  faults,  and  of  very  little  value,  compared  with  timber  of  the  same 
sorts  from  natural  and  impruned  woods,  foreign  and  domestic. 

3993.  inth  respect  to  the  manner  of  pruning,  Sang  observes,  "  Where  straight  timber 
is  the  object,  both  classes  in  their  infancy  should  be  feathered  from  the  bottom  upwards, 

keeping  the  tops  light  and  spiral,  something 
resembling  a  young  larch  (fg.  594.  a).  The 
proportion  of  their  tops  should  be  gradually 
diminished,  year  by  year,  till  about  their 
twentieth  year,  when  they  should  occupy 
about  a  third  part  of  the  height  of  the  plant ; 
that  is,  if  the  tree  be  thirty  feet  high,  the  top 
shoidd  be  ten  feet  (6).  In  all  cases  in  prun- 
ing oft"  the  branches,  the  utmost  care  must  be 
taken  not  to  leave  any  stumps  sticking  out, 
but  cut  them  into  the  quick.  It  is  only  by 
this  means  that  clean  timber  can  be  procured 
S/l/'  y?  I  for  the  joiner ;  or  slightly  stemmed  trees  to 

v<  t-l  !  please  the  eye.     It  is  a  very  general  practice 

to  leave  snags  or  stumps  (c)  :  before  the  bole 
can  be  enlarged  sufficiently  to  cover  these, 
many  years  "Inust  elapse ;  the  stumps  in  the 
mean  time  become  rotten  ;  and  tlie  conse- 
quence is,  timber  wliich,  when  sawn  up  (fZ), 
is  only  fit  for  fuel." 

3994.  The  general  seasons  of  pruning  are 
winter  and  spring,  and  for  the  gean  or  wild  cherry  midsummer,  as  it  is  found  to 
gum  very  much  at  any  other  season.  Pontey  yays,  "  As  to  the  proper  seasons  of 
pruning,  there  is  only  one  difficulty ;  and  that  is,  discovering  the  wrong  one,  or  the 
particular  time  that  trees  will  bleed.  Only  two  trees  have  been  found  which  bleed 
uniformly  at  certain  seasons,  namely,  the  sycamore  and  fir,  which  bleed  as  soon  as 
the  sap  begins  to  move."  There  is,  however,  one  season  for  pruning  unquestionably 
preferable  to  all  others,  as  far  as  the  welfare  of  the  tree,  and  the  soundness  of  its 
future  timber,  is  concerned.  It  is  well  known  to  physiologists  and  observing  gardeners, 
that  when  tire  sap  is  returning,  wounds  heal  with  the  greatest  rapidity.  Hence,  in 
all  plants  which  are  difficult  to  strike  from  cuttings,  the  gardener  makes  choice  of  the 
point  of  a  shoot  in  that  particular  st<ige  of  maturation  when  the  sap  is  returning ;  that 
is,  when  the  base  of  the  shoot  is  beginning  to  assume  a  ligneous  character.  This,  in 
hardy  trees,  is  uniformly  a  week  or  a  fortnight  after  midsummer,  and  it  will  be  found 
that  the  wounds  made  by  cutting  off  bra/iches  at  that  season,  or  any  time  within  three 
weeks  after  midsummer,  will,  in  the  course  of  four  or  five  weeks,  lie  partly  covered  with 
a  callosity  proceeding  from  the  lips  of  the  wound.  Wounds  made  by  cutting  branches 
off  the  same  trees,  five  weeks  after  midsummei-,  will  remain  \\  ithout  the  slightest  indi- 
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cation  of  healing  at  the  edges  till  the  following  spring  ;  and  if  the  tree  is  delicate,  or  the 
winter  severe,  they  will  then  be  in  a  worse  condition  than  if  they  had  not  been  pruned 
at  all ;  the  lips  of  the  wounds  will  have  begun  to  decay.  The  only  seeming  contracUction 
to  this  general  law  in  trees  is  where  what  are  called  second  growths  are  produced,  as  in 
the  oak  and  some  other  trees,  and  in  such  cases  there  is  of  course  a  second  returning 
sap,  for  the  same  reason  that  tliere  was  at  first.     (Gard-  Mag.  vol.  vi.  p.  94.) 

3995.  In  spring  pruning,  desist  when  bleeding  takes  place.  As  a  general  rule,  Pontey  thinks  "summer 
preferable  to  winter  pruning;  Ijecause,  in  proportion  as  wounds  are  made  early  they  heal  so  much  more 
in  the  same  season."  {Purest  Primer,  236.)  Sang  suspends  pruning  from  the  end  of  February  to  the 
middle  of  July,  but  carries  it  on  during  every  other  month  of  the  year  ;  pruning  the  wild  cherry,  or  any 
other  tree  very  apt  to  gum,  only  in  July  and  August,     {Plan/.  Kal.  268.) 

3996.  With  respect  to  the  implements  to  be  used.  Sang  observes,  "  In  every  case  where 
the  knife  is  capable  of  lopping  oft'  the  branch  in  question,  namely,  in  the  pruning  of 
infant  plants,  it  is  the  only  instrument  necessary.  All  other  branches  should  be  taken  off' 
by  the  saw.  A  hatchet,  or  a  chisel,  should  never  be  used.  Every  wound  on  the  stem  or 
bole  should  be  quite  into  the  quick,  that  is,  to  the  level  and  depth  of  the  bark  ;  nor 
should  the  least  protuberance  be  left.  The  branch  to  be  lopped  off  by  the  saw  should, 
in  all  cases,  be  notched  or  slightly  cut  on  the  under  side,  in  order  to  prevent  the  bark 
from  being  torn  in  the  fall  ;  and  when  the  branch  has  been  removed,  tlie  edges  of  the 
wound,  if  anywise  ragged,  shoidd  be  pared  smooth  with  the  knife.  If  the  tree  be  vigorous, 
nature  will  soon  cover  the  wound  with  the  bark,  without  the  addition  of  any  plaster  to 
exclude  the  air.  In  the  shortening  of  a  strong  branch,  the  position  of  which  is  pretty 
upriglit,  it  should  be  observed  to  draw  the  saw  obliquely  across  it,  in  such  a  manner  as 
that  the  face  of  the  wound  sliall  be  incapable  of  retaining  moisture ;  and  afterwards  to 
smooth  the  edges  of  the  bark  with  a  knife."  {Plant.  Kal.  181.)  In  every  case  where 
the  branches  are  too  large  for  the  knife,  Pontey  prefers  the  saw,  as  the  best  and  most 
expeditious  instrument ;  and  one,  the  use  of  wliich  is  more  easily  acquired  by  a  labourer 
than  that  of  either  the  bill  or  axe.  In  "  large  work"  he  uses  the  common  carpenter's 
saw  ;  for  smaller  branches,  one  with  somewhat  finer  teeth,  with  the  plate  of  steel,  about 
twenty  inches  long. 

3997.  The  pruning  of  all  deciduous  trees  should  be  begun  at  the  top,  or  at  least  those  branches  which 
are  to  be  removed  thence  sliould  never  be  lost  sight  of.  "  Having  fixed  upon  what  may  be  deemed  the 
best  shoot  for  a  leader,  or  that  by  which  the  stem  is  most  evidently  to  bo  elongated  and  enlarged,  every 
other  branch  on  the  plant  should  be  rendered  subservient  to  it,  either  by  removing  them  instantly,  or  by 
.shortening  them.  Where  a  plant  has  branched  into  two  or  more  rival  stems,  and  there  are  no  other  very 
strong  branches  upon  it,  nothing  more  is  required  than  simply  to  lop  off  the  weakest  clean  by  the  bole, 
leaving  only  the  strongest  and  most  promising  shoot.  If  three  or  four  shoots  or  branches  be  contending 
for  theasceaidency,  they  should,  in  like  manner,  be  lopped  off,  leaving  only  the  most  promising.  If  any 
of  the  branches  which  have  been  left  farther  down  on  the  bole  of  the  plant  at  former  prunings  have  become 
very  strong,  or  have  extended  their  extremities  far,  they  should  either  be  taken  clean  off  by  the  bole,  or 
be  shortened  at  a  proper  distance  from  it,  observing  always  to  shorten  at  a  lateral  twig  of  considerable 
length.  It  is  of  importance  that  the  tree  be  equally  poised;  and,  therefore,  if  it  have  stronger  branches 
on  the  one  side  than  on  the  other,  they  should  either  be  removed  or  be  shortened.  Thus,  a  properly 
trained  tree,  under  twenty  feet  in  height,  should  appear  light  and  spiral,  from  within  a  yard  or  two  of 
the  ground  to  the  upper  extremity,  its  stem  being  furnished  with  a  moderate  number  of  twigs  and 
small  branches,  in  order  to  detain  the  sap,  and  circulate  it  more  equally  through  the  plant. 

3998  The  subsequent  prunhtgs  of  trees  of  this  size,  standing  in  a  close  plantation,  will  require  much 
less  attention  ;  all  that  is  wanted  will  consist  in  keeping  their  leading  shoots  single.  From  the  want  of 
air,  their  lateral  branches  will  not  be  allowed  to  extend,  but  will  remain  as  twigs  upon  the  stem.  These, 
however,  frequently  become  dead  branches  ;  and  if  such  were  allowed  to  remain  at  all  on  the  trees,  they 
would  infallibly  produce  blemishes  calculated  greatly  to  diminish  the  value  of  the  timber  :  hence  the  im- 
propriety of  allowing  any  branch  to  die  on  the  bole  of  a  tree;  indeed,  all  branches  should  be  removed 
when  they  are  alive  ;  such  a  method,  to  our  knowledge,  being  the  only  sure  one  to  make  good  timber. 
From  these  circumstances,  an  annual  pruning,  or  at  least  an  annual  examination,  of  all  forests  is  neces- 
sary.    {Plant.  Kal.) 

3999.  Heading  down  such  non-resinous  trees  as  stole,  we  have  already  stated  to  be  an  important  oper- 
ation. After  the  trees  have  been  three  or  four  years  planted.  Sang  directs,  that  "  such  as  have  not  begun 
to  grow  Ireely  should  be  headed  down  to  within  three  or  four  inches  of  the  ground.  The  cut  must  be 
made  with  the  pruning-knife  in  a  sloping  direction,  with  one  efibrt.  Great  care  should  be  taken  not  to 
bend  over  the  tree  in  the  act  of  cutting.  15y  so  bending,  the  root  may  be  split,  a  thing  which  too  often 
happens.  The  operation  should  be  performed  in  March,  and  not  at  an  earlier  period  of  the  season,  because 
the  woiMided  part  might  receive  much  injury  from  the  severe  weather  in  January  and  February,  and 
the  expected  shoot  be  thereby  prevented  from  rising  so  strong  and  vigorous."  {Plant.  Kal.  £97.)  Buflbn, 
in  a  Memorial  on  the  Culture  of  IVoods,  presented  to  the  French  government  in  1742,  says  he  has  repeated 
this  experiment  so  often,  that  he  considers  it  as  the  most  useful  practice  he  knows  in  the  culture  of 
woods. 

4000.  For  the  purpose  of  producing  bends  for  ship-timber,  various  modes  of  pruning  have  been  proposed, 
as  such  bends  always  fetch  the  highest  price.  According  to  Pontey,  "  little  is  hazarded  by  saying,  that  if 
plenty  of  long,  clean,  straight,  Iree-grown  trees  could  be  got,  steaming  and  a  screw  apparatus  would 
form  bends." 

4001.  Montcith,  a  timber  valuator  of  great  experience,  and  in  extensive  practice,  says,  the  value  of  the 
oak,  the  broad-leaved  ehn,  and  Spanish  chestnut,  depends  a  good  deal  on  their  being  (rooked,  as  they  are 
all  used  in  ship  building.  He  says  he  has  seen  trees  successfully  trained  into  crooked  shapes  of  great 
value,  in  the  following  manner  : — "  If  you  have  an  oak,  elm,  or  chestnut,  that  has  two  steins,  as  it  were, 
striving  for  the  superiority,  lop  or  prune  off  the  straightest  stem  ;  and  if  a  tree  that  is  not  likely  to  be  of 
such  value  be  standing  on  that  side  to  which  the  stem  left  seems  to  incline  to  a  horizontal  position,  take 
away  the  tree,  and  thus  give  the  other  every  chance  of  growing  horizontally.  At  this  time  it  will  be 
necessary  to  take  away  a  few  of  the  perpendicular  shoots  off  the  horizontal  branch  ;  and,  indeed,  if  these 
branches,  which  is  sometimes  the  case  in  such  trees,  seem  to  contend,  take  away  most  of  them ;  but  if 
they  do  not,  it  is  better  at  this  time  not  to  prune  over  much,  except  the  crooked  shoots  on  the  horizontal 
branch,  till  they  arrive  at  the  height  of  fifteen  or  even  twenty  feet    By  this  time  it  will  be  easily  seen 
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what  kind  of  tree  it  is  likely  to  form;  and,  if  it  inclines  to  grow  crooked,  lighten  a  little  the  top  of  the 
tree,  by  taking  off  a  few  of  the  crooked  branches  on  the  straightcr  side,  allowing  all  the  branches  to 
remain  on  the  side  to  which  the  tree  inclines  to  crook,  to  give  it  more  weight,  and  to  draw  most  of  the 
juice  or  sap  that  way,  and  it  will  naturally  incline  more  to  the  cronk  ;  at  the  same  time  clearing  away  any 
other  tree  on  the  crooked  side,  that  may  be  apt,  with  the  wind,  to  whip  the  side  of  the  tree  to  which  it 
incHnes  to  crook.  Also  taking  away  such  trees  of  less  value  as  may  prevent  it  from  si)reading  out  to  the 
one  side  more  than  to  the  other."  He  adds,  "  I  have  myself  tried  the  experiment  with  several  oak  trees 
at  about  twelve  feet  high,  tliat  were  a  little  inclined  to  crook,  and  that  had  also  a  main  branch  inclined  to 
a  horizontal  position.  In  the  course  of  less  than  twenty  years,  I  had  the  pleasure  of  seeing  some  of  these 
very  trees  grow  so  very  crooked  that  the  branch  would  work  in  with  the  main  stem  or  body  of  the  tree, 
to  a  complete  knee  or  square,  which  is  the  most  valuable  of  all  trees  ;  and,  as  ten  trees  of  crooked  oak  are 
required  for  one  straight  one,  it  is  of  the  most  essential  consequence  to  have  crooked  oak  trees;  and,  besides, 
an  oak  tree,  properly  crooked,  that  will  answer  for  a  large  knee  (say  the  main  branch,  to  be  fit  to  work 
in  with  the  body  or  trunk  of  the  tree  without  much  waste  of  wood),  is  nearly  double  in  value  to  the  same 
number  of  feet  of  a  straight  tree  ;  and,  indeed,  knees  of  oak  are  extremely  scarce,  and  difficult  to  be  got." 
4002.  Ponteij  "  knows  of  no  way  by  which  bends  of  tolerable  scantlings  (knees  excepted)  can  be  pro- 
duced with  certainty  and  little  trouble,  but  from  a  side  branch  kept  in  a  bent  position  by  the  branches  of 
another  tree  or  trees  overhanging  its  stem."    {Forest  Pruncr,  174.) 

4003.  Coppice  woods,  in  so  far  as  grown  from  poles  or  bark,  require  priming  on  the 
same  principle  as  timber  trees,  in  order  to  modify  the  ligneous  matter  into  stem,  and 
produce  clean  bark.  In  as  far  as  they  are  grown  for  fence  wood,  fuel,  or  besom  spray, 
no  pruning  is  required. 

4004.  Osier  holts  recjuire  the  laterals  to  be  pinched  off  the  shoots  intended  for  hoops  ; 
tliose  of  the  basket-maker  seldom  produce  any.  The  stools,  also,  require  to  be  kept  free 
from  dead  wood,  and  stinted  knotted  protuberances. 

4005.  Hedges  require  side  pruning,  or  switching,  from  their  first  planting,  so  as  gra- 
dually to  mould  tlieni  into  "  the  wedge  shape,  tapering  from  bottom  to  top  on  botli  sides 
equally,  till  they  ineet  in  a  point  at  the  top.  Two  feet  at  bottom  is  a  sufficient  breadth 
for  a  five  feet  hedge  ;  a  greater  or  less  heiglit  should  have  the  bottom  wider  or  narrower, 
accordingly.  In  dressing  yoimg  hedges,  either  of  the  deciduous  or  evergreen  kinds, 
tlie  sides  only  should  be  cut  till  the  hedge  arrives  at  the  proposed  height,  unless  it  be 
necessary,  for  the  sake  of  shelter,  to  cut  their  tops  over,  in  order  to  make  the  hedges 
thicker  of  branches.  Such  cutting  of  the  upright  shoots,  however,  is  not  of  any  great 
use  in  this  respect ;  because  every  hawthorn  hedge  sends  out  a  number  of  side  shoots, 
wliich,  if  encouraged,  by  keeping  the  top  wedge-shaped  as  above,  will  make  it  abun- 
daritly  thick."  {Sang,  447.)  In  priming  hedges,  some  use  shears;  but  the  hedge- 
bill  is  the  most  proper  instruinent,  producing  a  smooth  unfractured  section,  not  so  apt 
to  throw  out  a  number  of  small  useless  shoots  which  generally  follow  the  crushing  cut 
of  the  sheers. 

4006.  Hedge-row  trees  require  to  be  pruned  to  a  tall,  clean,  erect  stem,  as  at  once 
producing  more  timber,  and  doing  least  injury  ^o  the  ground  under  their  diip  and 
shade. 

4007.  Trees  in  strips  for  shelter,  or  screens  for  concealment,  ought  to  be  furnislied  with 
branches,  from  the  bottom  upwards;  unless  undergrowth  supply  this  deficiency.  Where 
this  is  not  the  case,  care  should  be  had  that  the  trees  be  pruned  into  conical  shapes,  so 
as  that  tlie  lower  l)ranches  may  be  as  little  as  possible  excluded  from  the  influence  of 
the  vvcather  by  the  ujjper  ones. 

4008.  Trees  for  shade,  where  shelter  from  win<ls  is  not  wanting,  should  -be  pruned  to 
ample  spreading  heads  with  naked  stems;  the  stem  should  be  of  such  a  height  that  the 
sun's  rays,  at  midday,  in  midsummer,  may  not  fall  within  sonic  yards  of  the  base  of  the 
trunk  ;  thus  leaving  under  the  trees,  as  well  as  on  their  shady  side,  a  space  for  tlie  repose 
of  men  or  cattle. 

SuBSECT.  5.      Thinning  1/onng  Plantations. 

4009.  The  properly  thinning  out  of  j^lantations,  Sang  observes,  "  is  a  matter  of  the 
first  importance  in  their  culture.  However  much  attention  be  paid  to  the  article  of 
pruning,  if  the  plantation  be  left  too  thick,  it  will  be  inevitably  ruined.  A  circulation 
of  air,  neither  too  great  nor  too  small,  is  essential  to  the  welfare  of  the  wliole.  This 
should  not  be  wanting  at  any  period  of  the  growth  of  the  plantation  ;  but  in  cases  where 
it  has  been  prevented  by  neglect,  it  should  not  be  admitted  all  at  once,  or  suddenly. 
Opening  a  plantation  too  much  at  once,  is  a  sure  way  to  destroy  its  health  and  vigour. 
In  thinning,  the  consideration  which  should,  in  all  cases  predominate,  is  to  cut  for  the 
good  of  the  timber  left,  disregarding  tlie  value  of  the  thinnings.  For,  if  we  have  it  in 
our  choice  to  leave  a  good,  and  take  away  a  bad  plant  or  kind,  and  if  it  be  necessary 
that  one  of  the  two  should  fall,  the  only  question  should  be,  by  leaving  which  of  them 
shall  we  do  most  justice  to  the  laudable  intention  of  raising  excellent  and  full-sized  timber 
for  tlie  benefit  of  ourselves  and  of  posterity  ?  The  worst  tree  sliould  never  be  left,  but 
with  the  view  of  filling  up  an  accidental  vacancy." 

4010.  Salmon,  from  observations  on  the  most  orderly  and  thriving  plantations  at  Woburn,  deduces  the 
following  rule  for  thinning :  — "  Keep  the  distance  of  the  trees  from  each  other  equal  to  one-fifth  of  their 
)ieight.  In  the  apiilication  of  this  rule  for  thinning,  it  is  evident  that  each  individual  tree  can  never  be 
iniidv  to  covnply;  for  the  original  distance  (even  if  planted  in  the  most  regular  order}  will  allow  only  of 
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certain  iiiodifications,  by  taking  out  every  other  tree,  and  so  on;  but  even  if  the  obtaining  of  such 
equal  distance  were  practicable,  experience  would  show  that  another  way  should  be  preferred,  of  which 
the  eye  must  be  the  judge,  by  taking  out  such  trees  as  are  least  thriving,  stand  nearest  another  good 
tree,  &c.  &c.  ;  at  the  same  time  kcoi)ing  in  view  the  rule  prescribed.  By  measuring  a  chain  square,  or 
any  quantity  of  land,  and  counting  the  trees  thereon  ;  then  trying  the  height  of  two  or  three  trees  in  that 
quarter,  and  taking  one  fifth  of  such  for  the  distance,  it  would  be  readily  seen  how  many  trees  should 
be  contained  in  the  piece  measured  :  or  the  practice  may  more  simply  be  regulated  by  taking  the  distance 
of  eight  or  ton  trees  added  together,  the  average  of  which  should  be  equal  to  a  fifth  of  the  height  of  the 
trees."    {Smith's  Mechanics,  vol.  ii.  p.  3.08.) 

4011.  In  thinning  mixed  plantations,  the  removing  of  the  nurses  is  the  first  object 
which  generally  claims  attention.  This,  however,  should  be  cautiously  performed  ;  other- 
wise the  intention  of  nursing  might,  after  all,  be  thwarted.  If  the  situation  be  much 
exposed,  it  will  be  prudent  to  retain  more  nurses,  althougli  the  plantation  itself  be  rather 
crowded,  than  where  the  situation  is  sheltered.  In  no  cases,  however,  should  the  nurses 
be  suftered  to  overtop  or  \vhip  the  plants  intended  for  a  timber  crop  ;  and  for  this  reason, 
in  bleak  situations,  and  when  perhaps  particular  nurse  plants  can  hardly  be  spared, 
it  may  be  sometimes  necessary  to  prune  off"  the  branches  from  one  side  entirely.  At 
subsequent  thinnings,  such  pruned  or  disfigured  plants  are  first  to  be  removed  ;  and  then 
those  which,  from  their  situation,  may  best  be  dispensed  with. 

4012.  Al  what  period  of  the  age  nf  the  plantation  the  niirses  are  to  he  removed,  cannot  easily  be  deter- 
mined ;  and,  indeed,  if  the  nurses  chiefly  consist  of  larches,  it  may  with  propriety  be  said,  that  they 
should  never  be  totally  removed,  while  any  of  the  other  kinds  remain.  For,  besides  that  this  plant  is 
admirably  calculated  to  ccmipose  part  of  a  beautiful  mixture,  it  is  excelled  by  few  kinds,  perhaps  by 
none,  as  a  timber  tree.  But  when  the  nurses  consist  of  inferior  kind.s,  such  as  the  mountain  ash  or  Scots 
pine,  they  should  generally  be  all  moved  by  the  time  the  plantation  arrives  at  the  height  of  fifteen  or 
twenty  feet,  in  order  that  the  timber  trees  may  not,  by  their  means,  be  drawn  up  too  weak  and  slender. 

4013.  Before  this  time  it  may  probahly  be  necessary  to  thin  out  a  part  of  tlie  other  hinds.  The  least 
valuable,  and  the  least  thriving  plants,  should  first  be  condemned,  provided  their  removal  occasion  no 
blank  or  chasm  ;  but  where  this  would  happen,  they  sliould  be  allowed  to  stand  till  the  next  or  other 
subsequent  revision. 

4014.  At  what  distance  of  time  this  revision  should  take  place  cannot  easily  be  determined  ;  -as  the  mat- 
ter must  very  much  depend  on  the  circumstances  of  soil,  shelter,  and  the  state  of  health  the  plants  may 
be  in.  In  general  the  third  season  after  will  be  soon  enough  ;  and  if  the  plantation  be  from  thirty  to 
forty  years  old,  and  in  a  thriving  state,  it  will  require  to  be  revised  again,  in  most  cases  within  seven 
years.  But  one  invariable  rule  ought  to  prevail  in  all  cases,  and  in  all  situations,  to  allow  no  plant  to 
overtop  or  whip  another.  Respect  should  be  had  to  the  distance  of  the  tops,  not  to  the  distance  of  the 
roots,  of  the  trees  :  for  some  kinds  reqinre  more  head  room  tlian  others  ;  and  all  trees  do  not  rise  per- 
pendicular to  their  roots,  even  on  the  most  level  or  sheltered  ground. 

4015.  With  respect  to  the  final  distance  to  which  trees,  standing  in  a  mixed  ^)lantation,  should  be 
thinned,  it  is  hardly  possible  to  prescribe  fixed  rules  ;  circumstances  of  health,  vigour,  the  spreading 
nature  of  the  tree,  and  the  like,  must  determine.  Whether  the  trees  are  to  be  suftered  to  stand  till 
full  grown,  which  of  the  kinds  the  soil  seems  best  fitted  for;  whether  the  ground  be  flat  or  elevated  ; 
and  whether  the  situation  is  exposed  or  sheltered,  are  all  circumstances  which  must  influence  the 
determination  of  the  ultimate  distance  at  which  the  trees  are  to  stand.  It  may,  however,  be  said,  in 
general,  that  if  trees  be  allowed  a  certain  distance,  of  from  twenty-five  to  thirty  feet,  according  to  their 
kinds  and  manner  of  growth,  they  will  have  rooin  to  become  larger  timber.     , 

4U1G.  Ponfcy  shows,  that  forty  feet  distances  are  necessary  (or  only  about  twenty.sevcn  to  the  acre)  to 
the  unassisted  growth  of  large  oak  trees,  owing  to  the  flat,  spreading,  and  close  form  of  their  heads ;  but 
that  the  properly  trained,  open,  high,  and  conical  heads  of  such  trees  will  admit  of  ti.eir  standing  at 
twenty-five  feet  distances,  or  about  seventy  trees  on  the  acre,  and  of  the  most  profitable  kind.  What 
an  inducement  to  pruning  and  management!     [Farey's  Derbyshire,  vol.  i.  p.  281'.) 

4017.  Plantations  of  Scots  pine,  if  the  plants  have  been  put  in  at  three,  or  three  and 
a  half,  feet  apart,  will  require  little  care  until  the  trees  be  ten  or  twelve  feet  high.  It  is 
necessary  to  keep  such  plantations  thick  in  the  early  part  of  their  growth,  in  order  that  the 
trees  may  tower  the  faster,  and  pusli  fewer  and  weaker  side  branches.  Indeed,  a  pine  and 
a  soft  wood  plantation  should  be  kept  thicker  .at  any  period  of  its  growth,  tlian  plantations 
consisting  of  hard  wood  and  nurses  already  mentioned  ;  and  it  may  sometimes  be  proper  to 
prune  up  certain  nurse  plants,  as  hinted  at  above  (4011.),  for  nurses  in  a  mixed  plantation. 
Those  pruned-up  trees  are  of  course  to  be  reckoned  temporary  plants,  and  arc  afterwards 
to  be  the  first  tliinned  out;  next  to  these,  all  plants  whicli  have  lost  their  leaders  by  acci- 
dent, shoidd  be  condemned ;  becau.se  such  will  never  regain  them  so  far  as  afterwards  to 
become  stately  timber;  provided  that  the  removal  of  these  mutilated  trees  cause  no  ma- 
terial blank  in  the  plantation.  Care  should  be  taken  to  prevent  whipping  ;  nor  should 
the  plantation  be  thinned  too  much  at  one  time,  lest  havock  be  made  by  prevailing 
winds  ;  an  evil  which  many,  through  inadvertency,  have  thus  incurred.  This  precaution 
seems  the  more  necessary,  inasmuch  as  Scots  pines,  intended  for  useful  large  timber,  are 
presumed  never  to  be  ])lanted  except  in  exposed  situations  and  tliin  soils.  At  forty 
years  of  age,  a  good  medium  distance  for  the  trees  may  be  about  fifteen  feet  every  way. 
It  may  be  wortliy  of  remark,  that  after  a  certain  period,  perhaps  by  the  time  that  the 
plantation  arrives  at  the  age  of  fifty  or  sixty  years,  it  will  be  proper  to  thin  more 
freely,  in  order  to  harden  the  timber ;  and  that  then  tliis  may  done  with  less  risk  of 
danger,  from  the  strength  the  trees  will  have  acquired,  than  at  an  earlier  period  ;  but  still 
it  should  be  done  gradually. 

4018.  Plantations  nf  spruce  and  silver  firs,  intended  for  large  useful  timber,  should 
be  kept  much  in  the  manner  above  stated,  both  in  llieir  infancy  and  middle  age.  As 
already  remarked,  planting  and  keeping  them  as  tliick  as  is  consistent  with  their  health 
are  the  best  means  of  producing  tall,  straight,  cle.in  stems,  and  valuable  timber.  When 
planted  for  screens  or  for  ornament,  they  require  a  different  treatment.      "  To  larch 
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plantations,  the  above  observations  will  also  apply,   and  indeed  they  are  applicable  to 
plantations  of  all  kinds  of  resinous  trees. 

4019.  7%e  exposed  margin  of  all  young  plantations  should  be  kept  thicker  than  the  in- 
terior. The  extent  to  which  this  rule  should  be  carried  must  be  regulated  according  to 
the  degree  of  exposure  of  the  situation,  the  age  of  the  plants,  the  tenderness  of  the  kinds, 
and  other  circumstances." 

4020.  The  proper  season  for  thinning  is  autumn,  or  very  early  in  the  spring,  where 
the  trees  are  to  be  taken  up  by  the  root  and  replanted  elsewhere  ;  winter  for  tliinning 
for  timber  and  fuel  :  but  such  trees  as  are  valuable  for  their  barks  should  be  left  un- 
touched till  the  sap  rises  in  April  or  May. 

4021.  Copse-woods  require  thinning  when  young,  like  other  plantations,  and  when  once 
established  the  stools  require  to  be  gone  over  the  second  year  after  cutting,  and  all 
superfluous  suckers  and  shoots  removed.  This  operation  sliould  be  repeated  annually, 
or  every  two  or  three  years,  in  connection  with  pruning,  till  within  three  or  four  years 
of  the  general  fall  of  the  crop. 

Sect.  VI.     Improvement  of  Neglected  Plantations. 

4022.  Neglected  and  mismanaged  plantations  will  include  the  greater  number  in  Bri- 
tain. The  artificial  strips  and  masses  have  generally  never  been  thinned  or  pruned  ; 
and  the  natural  woods,  or  copse- woods,  have  for  tlie  most  part  been  improperly  thinned 
or  cut  over.  It  is  often  a  difficidt  matter  to  know  what  to  make  of  such  cases,  and 
always  a  work  of  considerable  time.  "  Trees,"  Sang  observes,  "  however  hardy  their 
natures  may  be,  which  have  been  reared  in  a  tliick  plantation,  and  consequently  have 
been  very  much  sheltered,  have  their  natures  so  far  changed,  that,  if  they  be  suddenly 
exposed  to  a  circulation  of  air,  which,  under  different  circumstances,  would  have  been 
salubrious  and  useful  to  them,  they  will  becoine  sickly  and  die.  Hence  the  necessity 
of  admitting  the  air  to  circulate  freely  among  trees  in  a  thick  plantation,  only  gradually, 
and  with  great  caution."  This  precaution  is  particularly  necessary  in  thinning  plant- 
ations of  Scotch  pine.  Trees  which  liave  been  screened  by  each  other  for  forty  or 
lifty  years,  cannot  bear  the  loss  of  their  near  neighbours. 

4023.  A  plantation  ivhirh  has  become  close  and  crowded,  having  been  neglected  from 
the  time  of  planting  till  perhaps  its  twentieth  year,  should  only  have  some  of  the 
smallest  and  most  unsightly  plants  removed ;  one,  perhaps  in  every  six  or  eight,  in  the 
first  season  ;  in  the  following  season,  a  like  number  may  l>e  removed  ;  and  in  two  or  three 
years  afterwards,  it  should  be  gone  over  again ;  and  so  on  till  it  be  sufficiently  thinned. 
It  will  be  proper  to  commence  the  thinning  at  the  interior  of  the  plantations,  leaving 
the  skirts  thicker  till  the  last ;  indeed,  the  thinning  of  the  skirts  of  such  a  plantation 
should  be  protracted  to  a  great  length  of  time.  With  thinning,  pruning  to  a  certaih 
extent  should  also  be  carried  on.  "  If  the  plantation,"  Sang  observes,  "  consists  of  pines 
and  firs,  all  the  rotten  stumps,  decayed  branches,  and  the  like,  must  be  cut  off  close  by 
the  bole.  It  will  be  needful,  however,  to  be  cautious  not  to  inflict  too  many  wounds 
upon  the  tree  in  one  season ;  the  removing  of  these,  therefore,  should  be  the  work  of 
two  or  three  years,  rather  tlian  endanger  the  health  of  the  plantation.  After  tlie  removal 
of  these  from  the  boles  of  the  firs  and  larches,  proceed  every  two  or  three  years,  but  with 
a  sparing  hand,  to  displace  one  or  perhaps  two  tiers  of  the  lowermost  live  branches,  as 
circumstances  may  direct,  being  careful  to  cut  close  by  the  trunk,  as  above  noticed.  In 
a  plantation  of  hard  wood,  under  the  above  circumstances,  the  trees  left  for  tlic  idtimate 
crop  are  not  to  be  pruned  so  much  at  first  as  might  otherwise  be  required ;  only  one  or 
two  of  their  competing  branches  are  to  be  taken  away,  and  even  these  with  caution.  If 
it  be  judged  too  much  for  the  first  operation  to  remove  them  entirely,  they  may  be 
shortened,  to  prevent  the  progress  of  the  competition  ;  and  the  remaining  parts  may  be 
removed  in  the  following  season  ;  at  which  time,  as  before  observed,  tliey  must  be  cut 
close  by  the  bole.  [Plant.  Kal.  467.)  We  cannot  agree  to  that  part  of  these  directions 
which  respects  the  removal  of  "  perhaps  two  tiers  of  the  lowermost  live  branches  ;"  but, 
paying  great  deference  to  the  opinion  of  3Ir.  Sang,  we  have  judged  it  right,  in  a  work 
of  this  nature,  to  lay  it  before  our  readers,  and  allow  tliem  to  judge  for  themselves. 

4024.  The  operation  of  t/iinnimr  and  pruning,  thiclieninj;  or  Jilling  tip,  or  renewing  portions  that 
cannot  be  profitably  recovered,  should  thus  go  on,  year  after  year,  as  appearances  may  direct,  on  the 
general  principles  of  tree  culture;  and  for  this  purpose,  the  attentive  observation  and  reflection  of  a 
judicious  manager  ^vill  be  worth  more  than  directions  which  must  be  given  with  so  much  latitude. 

4025.  Puntey  has  noticed  various  errors  in  Kennedy'*'  Treatise  on  Planting,  and  even  in  Sang's  Kalen. 
dar,  on  the  simple  subject  of  distances,  which  have  originated  in  their  giving  directions  for  anticipated 
cases  which  had  never  come  within  their  experience.  "  Most  people,"  he  says,  "  take  it  /or  granted, 
that  if  trees  stand  three  feet  apart,  they  have  only  to  take  out  the  half  to  make  the  distances  six  feet, 
though,  to  do  that,  they  must  take  down  three  times  as  many  as  they  leave.  By  the  same  rule,  most 
people  would  suppose  that  twelve  feet  distance  was  only  the  double  of  six  ;  but  the  square  of  the  latter 
is  only  thirty-six,  while  that  of  the  former  is  one  hundred  and  forty-four,  or  four  times  the  latter  ;  so 
that,  to  bring  six  feet  distances  to  twelve,  three  trees  must  be  removed  for  every  one  left."  {Profitable 
Planter,  256  ;  and  Forest  Pruner,  21.) 
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4026.  Cupse-woods  are  sometimes  improved  by  turning  them  into  u'oods,  which  requires 
nothing  more  than  a  judicious  selection  and  reservation  of 
the  strongest  of  those  shoots  which  proceed  from  tlie  stools, 
and  which  spring  more  immediately  from  the  collar.  But  a 
greater  improvement  of  copse-woods  consists  in  cutting  over 
the  overgrown  and  protuberant  stools  by  the  surface  of  the 
soil  (Jig.  595.  a,  b,  c,  d),  which  has  been  found  l)y  Mon- 
teith  completely  to  regenerate  them.  The  operation  is 
performed  with  a  saw,  in  a  slanting  direction,  and  the 
young  shoots,  being  properly  thinned  and  pruned,  soon 
establish  themselves  securely  on  the  circumference  of  large 
and  perhaps  rotten-hearted  roots.     (Foreslei-'s  Guide,  60.) 

4027.  Neglected  hedge-row  timber  may  be  improved  by  pruning  according  to  its  age. 
Blaikie  recommends  what  he   calls  foreshortening,  or  cutting-in,  as  the  best  method 

both  for  young  and  old  hedge  -row 
timber.  "  This  operation  is  per- 
formed by  shortening  the  ovcrlux- 
uriant  side-branches  {Jig-  596.  a), 
but  not  to  cut  them  to  a  stump, 
as  in  snag-pruning ;  on  the  con- 
trary, the  extremity  only  of  the 
branch  should  be  cut  off,  and  the 
_^4^»_2^^..^^fej'  ^^^^  %''^~'^jZ,^^  4~.J^f'J^  IK?'^^  amputation  effected  immediately 
-''^'C^?*/ ""A  i  P  fe ,i>-'-S.'?  =^«^%^  /  ^'"VI.eS'I  _  '  above  where  an  auxiliary  side- 
shoot  springs  from  the  branch  on 
which  the  operation  is  to  be  per- 
formed (/')  ;  this  may  be  at  the 
distance  of  two,  four,  or  any  other 
number  of  feet  from  tlie  stem  of 
the  tree;  and  suppose  the  auxiliary  branch  which  is  left  (when  the  top  of  the  branch  is 
cut  off)  is  also  over-luxuriant,  or  looks  unsightly,  it  should  also  be  shortened  at  its 
sub-auxiliary  branch,  in  the  same  manner  as  before  described.  The  branches  of  trees, 
pruned  in  this  manner,  are  ahvays  kept  within  due  bounds  ;  they  do  not  extend  over 
the  adjoining  land,  to  the  injury  of  the  occupier,  at  least  not  until  the  stem  of  the  tree 
rises  to  a  height  (out  of  the  reach  of  pruning  ,  when  the  top  branches  can  do  compara- 
tively little  injury  to  the  land.  By  adopting  this  system  of  pruning,  the  bad  effects  of 
close  pruning  on  old  trees,  and  snag-pruning  on  young  ones,  will  be  avoided,  the  country 
will  be  ornamented,  and  the  community  at  large,  as  well  as  individuals,  benefited." 


Sect.  VII.     Treatment  of  Injured  and  Diseased  Trees. 

4028.  With  respect  to  wonnds,  bruises,  casualties,  and  defects  of  trees,  such  small  wounds 
as  arc  required  to  be  made  by  judicious  pruning,  easily  heal  up  of  themselves ;  large 
wounds,  by  amputation  of  branches  above  six  inches  in  diameter,  should,  if  possible, 
never  be  made.  Even  wounds  of  six  inches  diameter  or  under  will  heal  more  quickly 
by  the  application  of  any  material  that  excludes  the  air  and  preserves  the  wood  from 
corruption  ;  and  we  agree  with  Sang  in  recommending  coal-tar,  or  the  liquor  produced 
from  coals  in  manufacturing  gas.  It  is,  however,  leys  favourable  to  the  progress  of  the 
bark  over  the  wound  than  a  coating  of  clay  or  cow-dung  covered  with  moss  to  keep  it 
moist.  Pontey  recommends  putty  and  two  coats  of  paint  over  it.  In  case  the  wood, 
at  a  bfuised  or  amputated  place,  has  by  neglect  become  already  corrupted,  the  rotten  or 
dead  wood  is  to  be  pared  out  quite  into  the  quick,  and  the  wound  is  then  to  be  dressed 
with  tar  or  clay,  covered  with  a  piece  of  mat,  sacking,  or  moss.  A  wound,  hollowed  out 
as  above,  may  at  first  appear  an  unsightly  blemish  ;  l)ut,  in  subsequent  years,  nature 
will  lay  the  coats  of  wood  under  the  nevv-forrried  bark  thicker  at  that  place ;  and  pro- 
bably may,  in  time,  fill  it  up  to  be  even  with  the  general  surface  of  the  tree. 

4029.  All  fractures,  by  whatever  means  jiroduced,  are  to  be  managed  as  the  circum- 
stances of  the  case  require.  If  a  large  branch  be  broken  over  at  the  middle  of  its 
length,  it  should  be  sawn  clear  off  close  by  the  lateral  which  is  nearest  to  the  bole  of  the 
tree  :  but  if  there  is  no  lateral,  or  branch  capable  to  carry  forward  the  growth,  cut  the 
main  or  fractured  branch  in  quite  to  the  bole.  In  both  cases,  treat  the  wound  as  above 
recommended. 

4030.  Interior  rotting,  arising  from  the  dampness  of  the  soil,  cannot,  by  the  art  of  man, 
be  ciu-ed  ;  though  it  might  have  been  prevented  by  timely  draining.  The  hearts  of  trees 
frequently  rot,  where  tliere  is  no  excess  of  moisture,  and  especially  of  such  as  have  been 
produced  from  old  roots  left  in  the  ground  ))y  a  previous  felling.  Such  roots,  when  in 
good  ground,  send  up  very  great  shoots,  with  few  leaves  in  proportion  to  their  size ;  from 
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the  absence  of  a  profusion  of  these,  properly  to  concoct  the  juices  so  abundantly  sup- 
plied by  the  roots,  the  fibre  of  tlie  wood  is  loose  and  imperfect ;  tlie  next  season  will 
produce  more  leaves  in  proportion  to  the  supply  of  juices,  yet  not  a  sufficient  number 
for  making  timber ;  several  years  inay  pass  before  this  event  will  arrive :  this  crude  and 
ill-digested  timber,  disposed  to  premature  decay,  is  tlie  foundation  over  which  subsequent 
coatings  of  wood  are  laid  :  yet,  however  perfect  these  may  he,  they  do  not  prevent  the 
progress  of  decomposition  going  on  in  the  interior.  Nature  thus  teaches  how  necessary 
numerous  Ic.ives  are  to  the  preparation  of  the  solid  wood:  the  cotyledons  and  subsequent 
leaves  of  a  one-year  old  tree  are  a  tliousand  times  greater,  compared  with  its  solid  con- 
tents, than  are  tlie  leaves  to  the  solid  contents  of  the  first  year's  shoots  from  roots  like 
the  above.      Sang. 

403 1 .  Shakes  often  arise  from  the  weight  and  multiplicity  of  top  branches,  and  might 
have  been  prevented  by  timely  pruning.  Shakes  or  rents  in  the  boles  of  trees,  however, 
often  happen  where  there  is  no  excess  of  tops.  Sometimes  the  rain,  running  down  from 
the  branches,  wets  one  part  of  the  bole,  while  the  rest  is  comparatively  dry.  If  this  cir- 
cumstance is  succeeded  by  an  intense  frost,  before  the  wetted  side  becomes  dry,  the  bole 
may  be  rent  for  a  length,  and  periiaps  to  the  depth  of  the  core.  Shakes  or  rents,  like 
the  above,  arc  difficult  to  cure.  The  best  method  of  helping  them  is  to  trace  out  their 
upper  extremity,  caulk  it  up  with  oakum,  and  pitch  it  over,  to  prevent  the  rain  descend- 
ing that  way  in  future.    (Sang.) 

4032.  In  cases  of  hoUowness,  Pontey  recommends  probing  to  the  bottom,  letting  out 
the  water,  if  any,  witli  an  auger,  drying  the  cavity  with  a  cloth,  filling  it  with  dry  sand, 
plugging  it  with  wood  and  oakum,  and  then  painting  it  over. 

4033.  Stems  or  branches  decorticated  by  lightning  or  otherv/ise,  if  the  soft  wood  is  not 
much  injured,  will  heal  over  and  become  covered  with  bark  ;  and  this  the  more  certainly 
and  rapidly  if  the  air  be  excluded  by  a  coating  of  adhesive  matter,  as  cow-dung  and  quick- 
lime, or  by  tying  on  moss  or  bandages  of  mat  or  cloth.  Pontey  gives  an  instance  in 
which  such  treatment  was  successful  in  the  case  of  an  apple  tree.  {Primer,  230.)  We 
have  witnessed  it  on  an  extensive  scale  on  the  trunk  of  a  pear  tree ;  and  we  are  inforaied, 
on  the  best  authority,  of  other  cases  now  under  progress,  in  the  government  garden  of 
the  Luxembourg,  at  Paris. 

4034.  Withered  or  decayed  tops  may  arise  from  age  and  incipient  decay ;  but  also,  as 
Pontey  states,  from  improper  pruning,  or  the  want  of  it.  We  often  see  it  from  the  im- 
proper pruning  of  elms,  which,  after  having  been  close  pruned  to  their  summits  for  many 
years,  are  left  entirely  to  nature  ;  in  that  case  they  branch  out  luxuriantly  below,  and  the 
top  withers.  By  neglecting  to  thin  out  the  branches  on  the  stems  of  non-resinous  trees 
the  same  effect  may  be  produced. 

4035.  Stunted  bushy  tops,  on  very  tall  naked  stems,  show  a  deficiency  of  nou; isliment, 
from  these  circumstances ;  and  those  on  short  stems  from  defects  of  the  soil.  Obliquely 
placed  misshapen  heads,  in  detached  trees,  commonly  proceed  from  the  same  causes  and 
from  want  of  shelter.  Stinted  growth,  both  in  tops  and  stems,  is  also  produced  by  ivy, 
and  by  lichens,  mosses,  mistletoe,  and  other  parasites.  Ivy  compresses  the  bark,  and 
precludes  its  expansion,  as  well  as  excludes  air  and  moisture,  by  which  the  outer  bark 
becomes  rigid  and  corky. — Happily,  both  men  and  trees  will  live  a  long  time  under  the 
influence  botli  of  deformity  and  disease. 

4036.  Excessive  exudations  of  gum  and  resins  arc  peculiar  to  resinous  and  some  other 
trees  when  over-pruned,  or  pruned  at  improper  times.  Mildew,  honeydew,  and  bliglit, 
three  popular  names  applied  to  the  effects  of  certain  insects  of  the  A'^phis  kind,  attack  the 
oak,  beech,  poplar,  and  many  trees:  all  that  can  be  said  is,  if  proper  regimen  has  been 
regularly  attended  to,  trees  will  overcome  these  and  all  other  enemies. 

4037.  Insects  and  vermin.  Almost  every  tree  has  its  particular  insect  of  the  Hemipte- 
rous  and  Dipterous  families,  and  many  of  the  Coleoptera  are  coirunon  to  all.  The  foliage 
of  the  small-leaved  elm  of  hedges  is  often  almost  entirely  destroyed  in  the  early  part  of 
the  season  by  renthredinidaj ;  and  those  of  tlie  larch  and  Scotch  pine  have  suffered  ma- 
terially in  some  seasons  from  apliides.  The  A'phis  laricea  L.  (Eriosoma  of  Leach)  in- 
creased to  an  alanning  extent,  from  1800  to  1802,  on  the  larch,  on  account  of  three  dry 
seasons  following  each  other ;  but,  though  it  retarded  their  growth,  it  ultimately  de- 
stroyed very  few  trees.  Sang  says,  he  has  known  it  since  1785  ;  that  it  dirties  more  than 
injures  the  tree,  and  is  now  (1819)  thought  little  of.  Indeed,  almost  every  species  of 
tree  has  been  known  to  have  suffered  in  sonie  one  season  or  mere,  and  in  particular  dis- 
tricts, from  insects  ;  for  which,  on  so  large  a  scale,  there  seems  to  be  no  applicable  remedy, 
but  patiently  waiting  till  their  excess,  or  the  increase  of  other  vermin  their  natural  enemies, 
or  a  change  of  seasons,  causes  them  to  disappear.  Trees  properly  cultivated  and  managed 
generally  overcome  such  enemies.  The  hare  is  well  known  to  be  injurious  to  young 
trees,  and  especially  to  laburnums,  by  gnawing  off  their  bark.  Coating  their  stems  with 
dung  and  urine,  fresh  from  the  cow-house,  is  said  to  be  an  effectual  remedy.  It  may  be 
put  on  with  a  brush  to  the  height  of  two  feet ;  a  barrow-load  will  suffice  for  a  hundrctl 
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trees,  with  stems  of  three  or  four  inches  in  diameter  ;  and  its  virtue,  after  being  laid  on, 
endures  at  least  two  years.      (Bull,  in  Cald.  Hort.  Mem.  iv.  190.) 

Sect.  VIII.      Products  of  Trees,  and  their  Preparation  fur  Use  or  Sale. 

4038.  The  ordinary  products  of  trees  made  use  of  in  the  arts  are  leaves,  prunings  or 
spray,  thinnings,  seeds,  flexible  shoots,  bark,  branches,  roots,  and  trunks.  Trees  also 
afford  sap  for  wine  and  sugar,  and  extract  for  dyeing ;  but  these  products  are  of  too 
accidental  or  refined  a  nature  for  our  present  purpose. 

4039.  The  brush-wood  or  spray  of  trees  may  be  turned  into  charcoal,  substituted  for 
thatch  in  roofing  cottages,  used  as  common  fuel,  formed  into  fences,  or  distilled  for 
pyrolignous  acid.  Some  sorts,  also,  as  the  spray  of  the  oak,  the  willow,  the  birch, 
the  mountain  ash,  and  others,  may  be  used  in  tanning.  In  a  green  state  with  the 
leaves  on,  the  spray  of  the  elm,  the  poplar,  the  lime,  and  others,  may  be  used  in  feeding 
cattle  ;  or  the  spray  may  be  dried  like  hay,  and  stacked  for  that  purpose,  as  in  Sweden ;  or 
it  may  be  rotted  for  mamire.  The  spray  of  all  trees  not  resinous  may  be  used  in 
the  distillation  of  pyrolignous  acid.  This  acid  is  much  used  in  calico-printing  works ; 
and,  according  to  Monteith,  sold  in  1819,  in  the  neighbourhood  of  Glasgow,  at  from 
1/.  2«.  to  U.  10s.  per  ton.  The  distillation  is  carried  on  in  a  cast  or  malleable  iron 
loiler  {Jig.  597.),  which  should  be  from   five  to  seven  feet  long,  three  feet  wide,  and 
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say  four  feet  deep  from  the  top  of  the  arch,  built  with  fire-brick.  The  wood  is  split 
or  round,  not  more  than  thi-ee  inches  square  in  thickness,  and  of  any  length,  so  as  to 
go  into  the  boiler  at  the  door.  When  full,  the  boiler  door  (6)  is  properly  secured,  to 
keep  in  the  steam ;  then  the  fire  is  put  to  it  in  the  furnace  below,  and  the  liquid  comes 
off  in  the  pipe  above  (d),  which  is  condensed  in  a  worm,  in  a  stand  (e)  filled  with 
cold  water,  by  a  spout  (f),  and  empties  itself,  first  into  a  gutter  below  (g),  and  from  that 
it  is  let  into  barrels,  or  any  other  vessel ;  and  thus  the  liquid  is  prepared.  One  English 
ton  weight  of  any  wood,  or  refuse  of  oak,  will  make  upwards  of  eighty  gallons  of  the 
liquid.  There  is  also  a  quantity  of  tar  extracted,  which  may  be  useful  in  ship-building. 
(Gard.  Mag.  vol.  ii.) 

4040.  The  thitiniiigs,  when  not  beyond  a  suitable  age,  and  taken  up  properly,  and  at 
a  proper  season,  may  be  planted  in  other  situations,  or  as  single  trees  and  groups  ;  or  they 
may  be  used  as  hoops,  hop-poles,  poles  for  garden  training,  for  fencing,  for  props  in 
collieries  ;  and  for  a  great  variety  of  purposes  ;  those  of  wliich  the  bark  is  useful  for 
tanning  should  not  be  cut  down  or  rooted  up  till  May,  but  the  others  at  any  time  during 
winter.  It  is  common  to  sort  them  into  lots,  according  to  their  kind  or  size  ;  and  to  faggot 
up  the  spray  for  fuel,  besom  stuff,  or  for  distilling   for  bleachers'  liquid. 

4041.  The  seeds  of  trees  in  general  cannot  be  considered  of  much  use  beyond  that  of 
continuing  the  species.  The  seeds  of  the  oak,  beech,  and  sweet  chestnut,  liowever,  are 
valuable  for  feeding  swine,  and  where  they  abound  may  either  be  swept  together  after  they 
drop,  and  carried  away  and  preserved  dry  in  lofts  or  cellars  for  that  purpose  ;  or,  if  other 
circumstances  are  favourable,  swine  may  be  driven  under  the  trees  to  collect  them. 
These  and  other  seeds,  as  the  haw  and  holly,  are  eaten  by  deer.  The  seeds  of  the  trees 
mentioned,  and  of  all  the  resinous  tribe,  are  in  general  demand  by  the  nurserymen,  for 
the  jjurposes  of  propagation  ;  and  the  seeds  of  almost  all  other  trees  and  shrubs  are  in 
limited  or  occasional  demand  :  they  may  also  be  collected  for  private  sowing.  Tree 
seeds  generally  ripen  late  in  the  season,  and  are  to  be  collected  in  the  end  of  autumn  or 
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beginning  of  winter,  with  the  exception  of  a  few,  such  as  the  ehn,  poplar,  -vn'Uow,  and  one 
or  two  others,  which  ripen  their  seeds  in  May  and  June. 

4042.  In  osier  grounds,  willows  produce  flexible  shoots,  and,  whether  intended  for  the 
basket-maker  or  cooper,  should  not  be  cut  till  the  second  season  after  planting,  in  order 
to  strengthen  the  stools :  but  by  the  third  autumn  the  crop  will  be  fit  for  the  basket- 
maker  ;  and  in  the  fourth,  plantations  intended  for  the  cooper  (hoops  requiring  the  growth 
of  two  years)  will  be  ready.  The  seasons  for  cutting  are  November  and  March  ;  after 
the  former  period  the  wounds  are  apt  to  be  injured  by  frost,  and  after  the  latter  the  sap 
is  too  far  advanced  ;  some  is  lost  by  bleecUng,  and  the  buds  are  developed  too  suddenly 
to  admit  of  proper  strength  in  the  shoots.  The  cut  should  be  made  vnthin  three  buds  of 
the  point  whence  the  shoot  issued,  in  a  sloping  direction,  and  the  section  on  the  under- 
side. In  cutting  hoop-willows,  the  swell  at  the  bottom  of  the  shoot  only  should  be  left, 
that  being  furnished  with  abundance  of  buds  for  future  growth.  After  being  cut,  the 
hoops  are  trimmed  from  any  side-shoots,  and  tied  up  in  bundles  of  a  hundred,  of  six 
scores  each,  which,  in  1820,  sold  for  from  four  shillings  to  five  shillings  a  bundle.  The 
willows  are  sorted  into  three  sizes  and  tied  in  bundles  two  feet  in  circumference,  within 
a  foot  of  the  lower  ends.  When  to  be  peeled,  they  are  immediately  after  cutting  set  on 
their  thick  ends  in  standing  water,  a  few  inches  deep,  and  there  they  remain  till  the  sap 
ascends  freely,  which  is  commonly  by  the  end  of  the  succeeding  May.  "  The  apparatus 
for  peeling  is  simply  two  round  rods  of  iron,  nearly  half  an  inch  thick,  sixteen  inches 
long,  and  tapering  a  little  upwards,  welded  together  at  the  one  end  which  is  sharpened, 
so  as  that  it  may  be  easily  thrust  down  into  the  ground.  When  thus  placed  in  a  piece  of 
firm  ground,  the  peeler  sits  down  opposite  to  it,  and  takes  the  willow  in  the  right  hand 
by  the  small  end,  and  puts  a  foot  or  more  of  the  great  end  into  the  instrument,  the  prongs 
of  which  he  presses  together  with  the  left  hand,  and  with  the  right  draws  the  willow 
towards  him ;  by  which  operation  the  bark  will  at  once  be  separated  from  the  wood  : 
the  small  end  is  then  treated  in  the  same  manner,  and  the  peeling  is  completed.  Good 
willows,  peeled  in  the  above  manner,  have  been  sold,  for  some  seasons  past,  at  from 
six  shillings  and  sixpence  to  seven  shillings  the  bundle  of  four  feet  in  circumference. 
After  being  peeled,  they  will  keep  in  good  condition  for  a  long  time,  till  a  proper 
market  be  found." 

4043.  Copse-umods  are  generally  cut  over  when  the  shoots  of  the  stools  have  attained 
from  three  to  five  inches'  diameter  at  their  bases ;  some  grown  cliiefly  for  hop-poles, 
and  ware  or  stuff  for  crates,  hampers,  or  wattled  hurdles,  are  cut  over  earlier ;  and 
others,  where  small  timber  for  fencing  and  other  country  purposes  is  wanted,  are 
left  later.  In  some  parts  of  Herefordshire,  where  the  oak  grows  with  great  rapidity, 
copse-woods  are  cut  over  every  twelve  years ;  in  the  highlands  of  Scotland,  where  it 
grows  much  more  slowly,  the  time  vai-ies  from  twenty  to  twenty-five  or  thirty  years. 
"  The  bark  is  there  considered  as  having  arrived  at  its  utmost  perfection  and  at  its 
highest  value,  at  the  age  of  between  twenty  and  thirty  years :  under  that  age,  its  virtues 
are  weak ;  above  it,  the  bark  becomes  coarse,  and  loses  its  sap.  Another  important 
reason  for  cutting  down  oak  coppice-wood  about  the  above  period  is  suggested  in  the 
Stirlingshire  Report,  p.  218.  ;  namely,  'that  it  is  a  fact  established  by  experience,  that  it 
will  not  renew  itself,  if  it  remains  uncut  beyond  the  space  of  about  forty  years.'  " 
(Gen.  Rep.  of  Scotland,  218.)  Where  there  is  a  considerable  tract  of  copse-wood,  it  is 
common  to  divide  it  into  portions,  in  number  according  to  the  period  of  cutting.  These 
are  to  be  cut  in  rotation,  so  that,  when  the  last  portion  is  cut  over,  the  first  is  again  ready 
for  cutting. 

4044.  The  seasons  fen-  cutting  the  kinds  of  trees  whose  barks  are  not  made  use  of,  are  winter  and  early  in 
spring  ;  but  the  oak  and  other  trees  which  are  peeled,  are  left  till  the  middle  of  April  or  May.  Birch 
and  larch  woods  will  peel  nearly  a  month  earlier  than  the  oak.  Should  there  be  no  frost,  birch  and  larch 
may  be  peeled  about  the  beginning  of  April ;  but  the  birch  is  commonly  allowed  to  stand  till  July, 
and  the  peeling  of  it  is  commenced  after  that  of  the  oak  has  been  completed.  The  reason  is,  there  is 
an  outer  skin  upon  birch-bark  which  requires  to  be  taken  off,  as  it  is  of  no  use  to  the  tanner,  and 
renders  that  part  which  is  of  use  more  ditficult  to  be  ground ;  the  month  of  July  is  the  only  time  at 
which  the  two  barks  can  be  separated  with  ease,  as  at  this  time  the  juice  or  sap  has  made  its  circu. 
lation  through  the  tree  and  bark,  and  this  circumstance  renders  the  separation  more  easy.  From  the 
beginning  of  May  to  the  middle  of  July  is  the  usual  time  for  barking  the  oak.  The  earlier  in  the 
spring  this  operation  is  performed  on  the  oak,  both  for  the  growth  if  a  natural  wood,  and  for  the 
bark,  the  better.  When  the  sap  has  begun  to  rise,  the  bark  will  easily  be  detached  from  the  wood, 
and  it  ought  then  to  be  taken  off  without  loss  of  time  ;  and,  if  the  whole  could  be  taken  off  before 
the  leaf  is  completely  developed,  the  bark  would  be  better.  After  the  sap  has  arisen  to  the  leaf  and 
new  growth,  the  bark  becomes  more  dry,  and  requires  more  beating  to  separate  it  from  the  wood  :  and 
when  what  is  called  the  black  sap  is  descending  the  tree,  the  bark  taken  off  is  black,  and  loses  its 
original  colour;  at  this  time  also  the  bark  begins  to  throw  off  a  scurf,  more  especially  young  bark 
without  much  cork  on  it ;  this  outer  skin  having  less  of  the  proper  sap  or  juice,  and  l)eing  much  drier 
when  taken  off,  will  weigh  less,  and  consequently  will  not  be  so  valuable.  If  possible,  oaks  should 
be  barked  by  the  middle  of  June,  as  every  ton  of  bark  taken  off  after  the  first  of  July  will  be  deficient 
two  cwt.  i^er  ton,  compared  with  the  same  quantity  taken  off  in  May  or  early  in  June. 

4045.  The  termbiation  of  culling  is  generally  fixed  for  the  fifteenth  day  of  July,  and  after  this  date 
there  should  not  be  a  single  stool  of  oak  wood  cut  that  is  intended  for  the  growth  :  and  as  soon  as  possible 
after  the  fifteenth,  the  whole  of  the  wood  and  bark  should  be  carried  away,  that  the  young  growths 
may  not  be  disturbed  or  injured,  as  at  this  time  they  will  have  made  considerable  progress ;  at  any 
rate,  there  should  neither  be  wood  nor  bark  remaining  within  the  new  cut  hag  after  the  first  of  August; 
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nor  should  cither  horse  or  cart  be  permitted  to  enter  it  after  that  period ;  for,  after  the  beginning  of 
August,  oaks  make  what  is  termed  a  Lammas  growth,  and  the  future  prosperity  and  hoaltli  of  the  coppice 
in  a  great  measure  depend  on  the  first  year's  growth,  as  far  as  regards  form  and  vigour  of  the  shoots. 
{Fon-ster's  Guide,  69.) 

4046.  The  best  mode  of  cutting  is  evidently  that  of  using  a  .saw,  and  cutting  tlie  .>;l)oots  over  in  a  slanting 
direction  close  by  the  surface.  When  the  stool,  after  having  been  cut  several  times,  has  acquired  con- 
siderable diameter,  it  is  customary  in  the  midland  counties,  Marshal  states,  to  hollow  it  out  in  the  centre, 
from  a  notion  that,  by  rotting  away  the  central  roots,  the  circumferential  stems  will  grow  more  vigor- 
ously, and  become  as  it  were  separate  plants.  This  is  in  fact  the  case  in  very  old  copses.  For  several 
cuttings,  however,  it  must  evidently  be  the  safer  policy  to  keep  the  stool  highest  in  the  middle  to  throw 
otr  the  rain,  and  preserve  it  sound. 

4047.  Monlcit/i  says,  "  It  will  be  found,  upon  experiment,  perfectly  evident,  that  stools  dressed  down 
to  the  surface  of  the  ground  (taking  care  always  not  to  loosen  the  bark  from  the  root,  or  allow  it  to 
be  peeled  off'in  the  smallest  degree  below  the  earth,  but  rounded  down  level  to  it)  will  send  forth  the 
most  vigorous  shoots,  and  stand  the  weather,  and  be  the  stoutest  and  best  throughout  the  age  of  the 
coppice."  {Forester's  Guide,  61.1  From  the  late  season  at  which  the  trees  to  be  barked  are  generally 
cut,  they  often  receive  considerable  injury,  both  from  that  circumstance,  and  the  manner  in  which  the 
operation  is  performed.  Monteith  appears  to  us  to  have  furnished  the  best  directions  for  executing 
the  work  in  a  safe  manner.  He  first  sends  a  per.son  furnished  with  an  instrument  with  a  sharp  cutting' 
edge  (Jig.  r>98.  a)  through  the  copse,  whose  business  is,  "  to  trample  down  the  long  grass  or  foggage  all 
round  the  root,  and  then  to  make  a  circular  incision  into  the  bark  so  deep  as  to  reach  the  wood,  at 
about  an  inch  above  the  surface  of  the  earth  :  thus  the  bark  when  taken  off,  will  injure  no  part  of  that 
which  is  below  the  circular  incision." 

4()48.  T/ie  root  of  the  tree  being  thus  prepared,  the  cutters  ought  to  proceed  to  their  part  of  the  work, 
not  with  an  axe,  however,  as  is  mo.st  generally  recommended,  but  with  a  saw  ;  because,  in  cutting  with 
the  axe,  unless  the  root  of  the  tree  be  so  small  in  diameter  as  to  be  severed  in  one  or  two  strokes  at  most, 
the  axe  loosens  the  root  to  such  a  degree,  that  it  not  only  loses  the  present  year's  growth,  but  often  fails  alto- 
gether to  grow.  Therefore,  if  the  diameter  of  the  root  be  six  inches,  or  upwards,  it  should  always  be  cut 
with  a  cross-cut  saw,  entering  the  saw  about  half  an  inch  above  where  the  circular  incision  has  been 
made  into  the  bark,  if  a  small  tree ;  but  if  the  tree  be  ten  or  twelve,  or  more  inches  in  diameter,  the 
saw  ought  to  be  entered  two  inches  above  it. 

4049  There  are  two  advantages  to  be  derived  from  cutting  with  the  saw  :  it  has  no  tendency  to  loosen 
the  root  of  the  tree,  but  leaves  it  in  such  a  condition  as  to  be  more  easily  and  properly  dressctl ;  it  also 
saves  a  portion  of  the  wood  that  would  otherwise  be  destroyed  by  the  axe.  On  no  pretence  should  oaks 
of  six  inches'  diameter  be  cut  with  an  axe,  but  always  with  a  saw.  Having  cut  through  the  Irce  with 
a  saw,  take  a  sharp  adze,  and  round  the  edges  of  the  stool  or  root,  going  close  down  to  the  surface 
of  the  earth,  taking  with  the  adze  both  bark  and  wood,  sloping  it  up  towards  the  centre  of  the  stool, 
taking  particular  care  always  that  the  bark  and  wood  both  slope  alike,  as  if  they  formed  one  solid 
body,  being  sure  always  that  the  bark  be  not  detached  ficm  the  root.  An  objection  has  been  made 
to  this  mode  of  cutting  with  the  saw,  as  taking  up  too  much  time;  but  I  have  found  that  two  men 
with  a  cross-cut  saw,  kept  in  good  order,  will  cut  as  much  as  two  men  will  with  an  axe.  [Forester's 
Gvide,  58.) 

40.">().  In  the  operation  of  harhing  trees,  "  the  barkers  are  each  furnished  with  light  short-ha.ided 
mallets,  made  of  hard  wood,  about  eight  or  nine  inches  long,  three  inches  square  at  the  face,  and  the 
other  end  sharpened  like  a  wedge,  in  order  the  more  easily  to  make  an  incision  in  the  bark,  which  is 
done  all  along  the  side  of  the  tree  which  happens  to  be  uppermost,  in  a  straight  line  :  and  as  two  barkers 
are  generally  employed  at  one  tree,  it  is  proper,  that  whilst  the  one  is  employed  in  making  an  incision 
with  the  mallet,  as  above,  the  other  being  furnished  with  the  barking-bill  {.fig.  598.  a),  cuts  the  bark 

across  the  tree,  in 
lengths  of  from  two 
feet  six  inches  to 
three  feet.  Having 
thus  made  the  in. 
cision  in  the  bark, 
both  ways,  the  bark- 
ers being  also  each 
furnished  with  peel- 
ing irons  of  different 
sorts  (6,  c,  d,  e)  ;  if 
the  tree  or  piece  of 
timber  to  be  barked 
is  such  as  the  two 
barkers  can  easily 
lift  one  end  of  it, 

this  is  placed  on  two  pieces  of  wood  three  feet  long,  and  called  horses  ;  these  are  about  the  thickness  of  a 
paling-stake,  and  have  a  forked  end  on  each  about  six  inches  long,  the  other  end  being  sharpened  to  go 
into  the  ground  ;  two  of  these  horses  are  placed  in  a  triangular  form  against  one  another,  one  end  of  the 
piece  to  be  peeled  being  raised  on  the  horses,  the  two  barkers  standing  opposite  to  each  other,  and  enter- 
ing the  iweling-irons  into  the  incision  made  by  the  mallet,  and  pressing  the  iron  downwards  between  the 
bark  and  the  timber.  In  this  way  it  will  be  found  very  easy  to  take  the  bark  offin  one  whole  piece  round 
the  tree  ;  and,  if  possible,  let  these  pieces  be  as  long  as  the  incisions  made  in  the  bark.  In  some  cases, 
where  there  is  not  much  sap,  the  bark  may  require  a  little  beating  with  the  .square  end  of  the  mallet, 
to  cause  it  to  separate  easily  from  the  wood  ;'but  the  less  beating  with  the  mallet  the  better,  as  it  has  a 
tendency  to  blacken  the  bark  in  the  inside  or  fleshy  part  of  it,  so  that,  when  the  tamier  sees  it,  he  sup- 
poses it  to  be  damaged,  and  undervalues  it.  Thebranches  of  the  tree  being  previously  all  lopped  off  with 
the  axe,  the  persons,  in  number  according  to  the  extent  of  the  work,  with  the  bill  smooth  all  the  branches, 
cutting  them  in  lengths  of  from  two  feet  six  inches  to  three  feet,  down  as  small  as  one  inch  in  circum- 
ference. The  barkers,  principally  women,  are  each  provided  with  a  smooth  hard  stone  of  about  six  or 
eight  pounds'  weight,  beside  which  they  sit  down,  and  having  collected  a  quantity  of  saplings,  branches, 
or  twigs,  they  hold  the  piece  on  the  stone  with  one  hand,  and  with  the  mallet  in  the  other,  they  beat  it 
till  the  bark  be  split  from  the  wood,  from  the  one  end  to  the  other,  and  taking  it  off  all  the  length  of  the 
piece,  if  possible,  then  lay  it  regularly  aside,  till  a  bundle  of  considerable  size  is  formed." 

405i.  Drying  the  bark.  The  point  most  particularly  to  be  observed  in  this  art  is,  putting  the  bark  up 
to  dry  ;  which  is  done  by  setting  it  upon  what  are  called  the  lofts  or  ranges.  These  arc  erected  by  taking 
forked  pieces  of  the  loppings,  called  horses,  the  one  three  feet  long,  the  other  two  feet  six  inches,  and 
driving  them  about  four  inches  into  the  ground,  opposite  one  another,  about  two  feet  asunder  in  the 
breadth,  and  as  much  betwixt  them  lengthways  as  will  admit  long  small  pieces  of  wood  to  be  put  upon 
them,  and  as  many  of  these  must  be  put  together  as  will  hold  the  bark  of  every  day's  peeling.  These 
ought  to  be  erected  in  as  dry  and  elevated  a  spot  as  can  be  found  in  the  margin  of  the  wood,  or  better  on 
its  outside.  The  bark  being  carried  and  laid  on  this  loft,  with  the  thick  ends  of  it  all  laid  to  the  high  side 
of  the  range,  and  the  small  bark  laid  on  to  the  thickness  of  about  six  inches  ;  and  the  bark  taken  off  the 
largest  of  the  wood  laid  rcgularlv  on  the  top,  which  serves  for  a  covering,  and  the  lofts  or  ranges  having 
a  declivity  of  about  six  inches,  the  rain  will  run  off  them  readily,  and  if  properly  put  up  in  this  manner, 
they  will  keep  out  a  great  deal  of  r.iin      After  it  has  lain  in  this  state  for  tJirce  days,  if  the  weather  is  good 
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and  dry,  it  ought  to  be  all  turned  over,  and  the  small  bark  spread  out,  so  as  not  to  allow  it  to  sit  together, 
which,  if  much  pressed,  it  is  apt  to  do;  and  if  it  does  so  with  the  natural  sap  in  it,  it  has  a  chance  of 
moulding,  which  is  extremely  hurtful  to  the  bark,  and  both  lessens  it  in  weight  and  in  value.  After 
the  bark  has  stood  on  the  ranges  about  eight  or  ten  days,  if  the  weather  be  good,  it  may  cither  be  put 
into  a  house  or  a  shed,  or  if  intended  to  be  put  up  into  a  stack  it  may  now  be  done.  A  stack  of  bark 
ought  never  to  exceed  eight  feet  in  width,  and  twelve  or  fifteen  feet  in  height,  raised  in  the  middle 
like  a  haystack.  If  it  is  to  stand  any  length  of  time  in  the  stack,  it  ought  to  be  thatched,  and  in  that 
state  may  remain  all  winter.  The  greatest  care  ought  to  be  taken  to  preserve  the  colour  of  the  inner 
parts  of  the  bark,  because  the  colour  of  it  is  generally  looked  to  as  a  principal  criterion  of  its  value. 
Before  being  put  into  the  stack,  the  natural  sap  ought  to  be  dried  out  of  jt,  in  order  to  prevent  its 
fermenting ;  because,  if  a  fermentation  takes  place  in  one  part  of  the  stack,  it  generally  "oes  through  and 
spoils  the  whole.  The  same  mode  of  treatment  will  do  for  all  kinds  of  bark  as  well  as  li  e  oak  :  but  the 
birch  has  an  outer  or  shreddy  skin  upon  it,  that  is  rejected  by  the  tanner,  and,  as  already  observed,  must 
be  peeled  off. 

4052.  Chopping  the  hark.  "  When  the  bark  is  ready  for  the  tanner,  it  has  to  undergo  the  work  of 
chopping,  which  is  done  by  driving  in  two  or  more  stakes  into  the  ground,  with  a  fork  on  the  upper  end 
of  each,  leaving  them  about  two  feet  six  inches  from  the  ground,  and  laying  a  long  small  piece  of  wood 
across  between  the  two,  where  a  number  of  people  stand,  and  the  bark  is  carried  and  laid  down  behind 
them,  which  they  take  up  in  their  hands  and  lay  on  the  cross  tree,  and  then,  with  a  sharp  whittle  or 
bill  in  the  other  hand,  they  cut  it  into  small  pieces,  about  three  inches  in  length  :  when  this  is  done,  it  is 
trampled  into  bags,  which  hold  about  two  hundred  weight  each,  and  in  these  bags  it  is  weighed  when 
sold  by  the  ton,  in  tons,  hundred  weights,  quarters,  and  pounds,  and  in  the  above  manner  delivered  to 
the  merchant  or  tanner."     (Forester's  Guide,  199.) 

4053.  The  disbarhed  timber  is  prepared  for  sale  by  being  sorted  into  straight  poles  of  the  largest  size, 
stakes  and  other  pieces  fit  for  palings,  faggots,  fuel,  &c.  The  unbarked  wood  is  similarly  sorted,  and 
aflFords,  where  there  is  much  hazel  or  ash,  cord  wood  or  bundles  of  clean  shoots  for  making  packing 
crates,  hampers,  &c  ,  poles  for  hops,  larger  poles  for  fences,  rails,  paling-stakes,  stakes  and  shoots  for 
hurdles,  besom  stuff,  spray  for  distillation,  and  a  variety  of  other  objects,  according  to  the  local  demand, 
or  the  opportunity  of  supplying  a  distant  market  by  land-carriage.  The  brush  or  spray  of  non-resinous 
trees  is  called  in  some  places  ton- wood,  and  is  used  for  distilling  the  pyrolignous  acid  used  in  bleaclifields 
and  calico  print-works.  "  When  wood  of  this  description  is  sent  to  Glasgow,  where  thei-e  are  extensive 
works  for  the  purpose  of  distilling  it,  it  sells  readily  at  from  1/.  2i.  to  1/.  lOs.  per  ton;  but  when  there 
are  large  cuttings,  particularly  of  young  woods,  it  is  worth  while  to  erect  boilers  near  the  wood  to  distil 
it,  as  these  boilers  can  be  erected  at  no  great  expense,  and  in  this  case  the  liquid  is  easily  carried  in 
casks  to  where  it  is  consumed,  at  less  expense  than  the  rough  timber  could  be ;  of  course  it  will  pay 
much  better.  Small  wood  of  this  description  is  also  used  for  charcoal:  but  in  distilling  it,  there  is  part 
of  it  made  into  charcoal,  which  will  supply  the  demand  of  that  article,  so  that  it  is  by  far  the  most 
profitable  way,  when  there  is  any  great  quantity  to  dispose  of,  to  erect  boilers  and  distil  it ;  unless  where 
the  local  situation  of  the  wood  will  admit  of  its  being  shipped  at  a  small  expense,  and  carried  to  where 
the  works  mentioned  are  carried  on.  All  kinds  of  non-resinous  woods  will  give  the  extract  in  question  ; 
but  oak,  ash,  Spanish  chestnut,  and  birch,  are  the  best."  {Forester's  Guide,  155.)  Where  the  oak  grows 
slowly,  as  in  the  Highlands,  the  but-ends  of  the  poles  are  used  for  spokes  for  chaise  wheels.  "  Long 
spokes  are  from  thirty  to  thirty-two  inches  long  by  three  inches  and  a  half  broad,  and  one  inch  and  a  half 
thick,  and  the  short  ones  for  the  same  purpose,  from  twenty-two  to  twenty-four  inches  long,  and  the 
same  sizes  otherwise.  Cart-wheel  spokes,  from  twenty-six  to  twenty-eight  inches  long,  four  inches 
broad  by  two  inches  thick.  These  are  the  sizes  they  require  to  stand  when  rough  blocked  from  the  axe. 
Small  wood,  when  sold  for  this  purpose,  brought,  in  1820,  2s.  a  cubic  foot,  measured  down  to  three  inches 
square."    (Monteith.) 

4054.  In  some  cases  copse.ivoods  are  sown  with  grass-seeds,  and  pastured  by  sheep,  horses,  and  cattle. 
Some  admit  the  animals  the  fifth  year  after  the  last  cutting ;  others,  not  till  the  eighth  :  but  Monteith 
thinks  this  should  never  be  done  till  the  fifteenth  year.  If  the  ground  is  properly  covered  with 
trees,  it  can  seldom  be  advantageous  to  admit  any  species  of  stock,  unless  during  a  month  or  two 
in  winter. 

40.55.  Pollard-trees,  which  may  be  considered  in  most  cases  as  injurious  deformities, 
are  lopped  at  stated  periods  like  copse-woods  ;  and  the  lop,  whether  to  be  barked  or  other- 
wise, is  to  be  treated  in  all  respects  like  that  of  copse. 

4056.  The  period  at  rvhich  trees  are  felled,  for  the  sake  of  their  timber,  is  determined 
by  various  causes.  By  maturity  of  growth,  or  where  the  annual  increase  is  so  trifling  as 
to  render  their  standing  no  longer  worth  while  in  point  of  profit;  when  wanted  for  pri- 
vate use  or  sale ;  or  when  defects  in  the  tree,  or  new  arrangements  in  its  situation,  point 
out  the  necessity  of  its  removal.  "  A  timbered  estate,"  Marshal  observes,  "should  fre- 
quently be  gone  over  by  some  person  of  judgment ;  who,  let  the  price  and  demand  for 
timber  be  what  they  may,  ought  to  mark  every  tree  which  we;u"s  the  appearance  of  decay. 
If  the  demand  be  brisk,  and  the  price  high,  he  ouglit  to  go  two  steps  farther,  and  mark 
not  only  such  as  are  full-grown,  but  such  also  as  are  near  perfection. "  In  trees,  as  in 
the  human  species,  there  are  three  stages,  youth,  manhood,  and  old  age.  In  the  period 
of  youth,  the  growth  is  rapid ;  in  manhood,  that  growth  is  matured ;  and  in  old  age, 
it  begins  to  decay. 

4057.  The  most  profitable  season  for  felling  timber  is  at  what  may  thus  be  termed  the  beginning  of  man- 
hood. After  that  time,  though  the  tree  may  appear  sound  and  healthy,  its  annual  increase  is  so  little,  that 
it  would  be  more  profitable  to  cut  it  down  and  replant.  The  number  of  years  that  a  tree  may  stand,  before 
it  arrives  at  this  period,  must  vary  in  different  soils  and  situations ;  but  the  period  itself  may  easily  be 
ascertained  by  the  annual  shoots,  the  state  of  the  bark,  and  by  taking  the  circumfefence  of  the  tree  at  the 
same  place  for  two  or  three  successive  seasons,  and  comparing  the  diflference.  In  the  view  of  profiting 
from  timber  produce,  it  is  of  great  consequence  to  cut  down  plantations  at  maturity.  Many  trees  will 
stand  half,  others  a  whole  century,  after  they  are  full-grown,  appear  quite  healthy,  and  at  the  same  time 
make  little  or  no  increase  of  timber.  But  there  are  particular  cases,  arising  from  the  nature  and  state  of 
the  markets,  where  it  may  even  be  more  profitable  to  cut  timber  before  it  is  arrived  at  a  full  growth. 
(Treat,  on  Countr.  Hes.  ii.  577.) 

4058.  Preparations  for  felling.  It  has  been  strongly  recommended  to  disbark  trees  a  year  or  more 
before  they  are  taken  down,  in  consequence  of  the  result  of  certain  experiments  commenced  by  Buffon 
in  1737.  In  May  of  that  year,  he  disbarked  three  oak  trees,  forty  feet  in  height,  where  they  stood.  In 
the  course  of  three  years  they  died,  and,  on  cutting  them  down,  the  outer  wood  was  found  hard  and  dry, 
and  the  internal  wood  moist  and  softer.  After  trying  its  strength,  &c.,  he  concludes  that  "  timber  which 
has  been  disbarked  and  dried  while  standing,  will  weigh  heavier,  and  prove  stronger,  than  timber  cut  in 
its  bark."  Bosc  and  other  French  authors  (in  Cours  Compl.  d'Agr.  &c.  art.  Aubier,  Bois,  Quercus,  &c.) 
strongly  recommend  this  practice,  which  is  followed  in  some  places  on  the  Continent,  and  in  this  country 
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with  the  oak  ami  larch;  but  not,  as  far  as  we  have  learned,  with  any  other  tree.  Moiiteith  fir.ds  it  by 
far  the  most  efficient  way  of  seasoning  larch  tinber.  He  barked  some  trees  in  spring,  and  did  not  cut 
them  down  till  autumn,  and  others  stood  in  the  peeled  state  for  two  years.  After  various  and  extensive 
trials,  he  is  "decidedly  of  opinion,  that  the  larch  treated  in  this  way  at  thirty  years  of  age  will  be  found 
equally  durable  with  a  tree  cut  down  at  the  age  of  fifty  years,  and  treated  in  the  ordinary  wav."  (Forester's 
Guilt,',  15'-'.) 

H).'>9.  As  the  dry  rot  (Meriilius  lachrymans  Schum.)  is  found  to  arise  in  a  great  measure  from  want  of 
seasoning,  or  at  least  to  proceed  with  the  greatest  rapidity  in  timber  not  well  seasoned,  this  practice  seems 
to  deserve  adoption  in  that  point  of  view.  [Enct/c.  Brit.  Suppl.  art.  Dry  Rot.)  In  some  parts  of  the  north 
of  Europe,  the  trees  are  divested  of  their  bark  for  a  foot  or  two  feet  in  height  from  the  ground  a  year  or 
more  previous  to  that  on  which  they  are  to  be  felled.  We  saw  this  done  in  Poland  and  Lithuania  ;  but, 
tliough  we  made  diligent  enquiry  there  and  in  Sweden,  we  could  not  learn  distinctly  the  extent  to  which 
it  was  practised  in  the  latter  country  and  Norivay.  It  is  occasionally  practised  in  Poland,  for  the  ostensible 
purpose  of  hardening  the  soft  wood  :  but  also  accompanied  by  a  deep  incision  made  for  the  purpose  of 
extracting  tar  ;  a  practice  evidently  injurious  to  the  timber,  and  therefore  generally,  in  these  countries, 
kept  out  of  view.  When  trees  stand  close  together,  a  very  obvious  preparation  for  felling  is  lightening 
the  tops  of  such  branches  as  would,  in  falling,  do  injury  to  the  trees  that  are  to  be  left,  or  to  other  ad- 
joining objects. 

4060.  Tlie  season  qffeliing  is  commonly  winter,  for  timber  not  to  be  disbarkeJ ;  but  some,  for  the  re. 
sinous  tribe,  recommend  summer,  as  being  the  season  in  which  it  is  generally  felled  in  the  north  of  Europe 
and  in  the  Alps.  But  the  summer  season  is  there  adopted  from  necessity,  as  in  winter  the  woods  are  so 
filled  up  with  snow  that  felling  is  hardly  practicable.  As  the  timber  of  these  countries  is  generally  squared 
for  the  market,  the  soft  wood  is  chiefly  removed ;  so  that  the  season  of  felling  does  not  seem  to  them  to  be 
of  much  consequence.  Besides,  the  timber  is  never  so  full  of  sap  in  summer  as  it  is  in  spring  and  autumn, 
and  therefore,  next  to  midwinter,  midsummer  may  be  the  best  time  for  felling  all  kinds  of  timber  trees. 
Where  the  trees  are  disbarked  at  the  base  a  year  or  more  before  felling,  the  soft  wood  wiU  be  partially 
hardened  ;  but  this  practice  is  by  no  means  general  in  the  North. 

■Kjfil.  Knotii/cs,  in  a  recent  work  on  preserving  the  British  navy,  and  on  dry  rot.  See,  after  collecting  the 
opinions  of  all  the  ancient  and  modern  authors  who  have  written  on  felling  timber,  concludes  that  the 
common  notion  that  trees  felled  in  winter  contain  less  of  sap  or  of  the  vegetable  juices,  than  those  cut 
down  at  any  other  season  of  the  year,  is  not  true  ;  and  that  the  method  of  barking  standing  trees  in  spring, 
and  not  felling  them  till  the  succeeding  winter,  has  not  in  any  way  realised  the  expectations  formed  of  the 
plan.  After  describing  all  the  modes  that  have  been  adopted  for  seasoning  timber,  he  concludes  that  the 
best  is  to  "  keep  it  in  air,  neither  very  dry  nor  very  moist ;  and  to  protect  it  from  the  sun  and  rain  by  a 
roof  raised  sutficiently  high  over  it,  so  as  to  prevent,  by  this  and  other  means,  a  rapid  rush  of  air."  [Iit- 
guiry  into  the  Meatis  of  preserving  the  British  Navy  fro?n  Dry  Hot,  SfC.  by  Knowles,  Sec.  to  the  Com.  of 
Surveyors,  chap.  iiL) 

4062.  The  ojicration  of  felling  is  performed  either  by  digging  an  excavation  round  the  stem,  and  cutting 
the  roots  at  two  or  three  feet  in  distance  from  it,  or  by  cutting  over  the  stem  at  the  surface.  By  the  former 
mode  the  root  is  obtained  for  use,  and  the  ground  more  effectually  cleared  and  prepared  for  the  roots  of 
adjoining  trees,  or  whatever  crop  is  to  follow.  Where  the  tree  is  intended  to  stole,  which  can  very  seldom 
be  advisable  in  the  case  of  cutting  full-grown  timber,  or  where  there  is  .some  nicety  requisite  in  taking  it 
down,  so  as  not  to  injure  other  trees  or  adjoining  objects,  it  is  cut  or  sawn  over,  and  the  root,  if  to  be  re- 
moved, dug  out  afterwards.  "  In  cutting  large  trees,  in  order  to  make  the  tree  fall  the  way  required, 
enter  the  cross-cut  saw  on  that  side  of  the  tree  it  is  intended  to  fall,  and  cut  it  about  a  third  part  through  ; 
then  enter  the  saw  at  the  other  side,  and  when  it  is  cut  so  far  as  to  admit  a  wedge,  place  the  wedge  exactly 
opposite  the  way  you  want  the  tree  to  fall,  and  keep  driving  it  slowly  till  the  tree  is  nearly  cut  through." 
{iMuntcith.)  The  tree,  being  felled,  is  next  divested  of  its  branches,  which  are  sorted  into  fence  wood, 
fuel,  ton-wood,  &c.,  according  to  the  kind  of  tree  ;  and  the  trunk  is  generally  preserved  as  entire  as  pos- 
sible for  tlie  purchaser.  Sometimes  it  is  cut  in  two,  and  the  root-cut,  or  but-end,  being  the  most  valuable, 
sold  lor  one  class  of  puq)Oses  at  a  higher  price,  and  the  top-ciUs  lor  others  somewhat  lower. 

4<)ti3.  Tlie  seasoning  of  timber  consists  in  evaporating  the  fluid  matter  or  sap  by  the  natural  warmth  of 
the  atmosphere,  with  the  precaution  of  screening  the  timber  both  from  the  direct  action  of  the  sun  and 
wind,  otherwise  it  cracks,  and  receives  much  injury.  As  this  process  proceeds  slowly  and  irregularly  when 
conducted  in  the  ordinary  way,  Mr.  Langton  has  discovered  a  new  method  of  seasoning  timber,  consisting 
in  the  removal  of  the  greater  part  of  the  atmospheric  pressure,  and  the  application  of  artificial  heat,  by 
which  the  time  necessary  to  season  green  timber,  and  render  it  fit  for  use,  is  only  about  twice  as  many 
weeks  as  the  ordinary  process  requires  years.  In  this  process  the  power  of  an  air-pump  is  added  to  draw 
the  sap  out  of  the  interior  of  the  wood  ;  and  the  tendency  of  the  fluid  to  the  outside  being  thus  increased, 
a  higher  temperature  than  that  of  the  atmosphere  can  be  applied,  with  less  risk  of  causing  the  timber  to 
split ;  consequently  the  process  may  be  completeil  in  less  time,  and  a  few  trials  will  show  the  best  relation 
between  the  time  and  heat  for  the  dittV-rent  kinds  of  wood.  The  late  Mr.  Tredgold's  opinion  being  asked, 
lie  gave  it  as  decidedly  in  favour  of  Mr.  Langton 's  process;  and  timber  is  now  completely  seasoned  by 
Mr.  Langton  in  eight  or  ten  weeks  after  the  tree  is  cut  down.    {Kcivton's  Journal,  vol.  i.  2d  series,  p.  144.) 

4064.  Seasoning  timber  by  sleeping.  "  Some  remarkable  facts  respecting  the  durability  that  may  be 
given  to  timber  by  artificial  means  have  been  observed  at  Closeburn.  The  proprietor  of  that  estate  has, 
for  thirty  years,  been  in  the  constant  practice  of  soaking  all  fir  and  larch  timber,  after  it  is  sawed  into 
planks,  in  a  pond  or  cistern  of  water  strongly  impregnated  with  lime.  In  consequence  of  this  soaking,  the 
saccharine  matter  in  the  wood,  on  which  the  worm  is  believed  to  live,  is  either  altogether  changed,  or 
completely  destroyed.  Scotch  fir-wood,  employed  in  roofing  houses,  and  other  indoor  work,  treated  in 
this  manner,  has  stood  in  such  situations  for  thirty  years,  sound,  and  without  the  vestige  of  a  worm.  In 
a  very  few  years  fir-timber  so  employed,  without  such  preparation,  would  be  eaten  through  by  that 
insect."    {Menteitb  of  Closeburn,  in  Edin.  New  Phil.  Journ.  June,  1828.) 

4065.  T/is  roots  of  trees  are  the  last  product  we  shall  mention.  These  should,  in 
almost  every  case,  be  effectually  eradicated  ;  to  aid  in  which,  in  the  case  of  very  large 
roots,  splitting  by  wedges,  rifting  by  gunpowder,  tearing  up  by  the  hydrostatic  press,  or 
by  a  common  lever,  may  be  resorted  to.  Some  compact  ash  or  oak  roots  are  occasion- 
ally in  demand  by  smiths,  leather-cutters,  and  others  ;  but,  in  general,  roots  should  be 
reduced  to  pieces  not  exceeding  three  feet  long,  and  six  inches  in  diameter,  and  put  up 
in  stacks  not  less  than  tln-ee  feet  every  way,  but  commonly  containing  two  cubic  yards. 
These,  when  dry,  are  .sold  for  fuel,  or  reduced  to  charcoal  on  the  spot.  In  eradicating 
and  stacking  up  coppice-woods,  it  is  common  to  allow  a  certain  sum  per  stack,  and 
something  for  every  acre  of  ground  clcartJ. ;  if  there  are  no  trees  to  bark,  allowances 
are  also  made  for  the  poles,  faggots,  &c.,  so  that  no  part  of  the  operation  is  performed 
by  day  work. 

4066.  The  usual  method  of  charring  wood  is  as  follows  :  — The  wood  being  collected 
near  the  place  intended  for  the  operation,  and  cut  into  billets,  generally  about  three  feet 
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in  k'ligtl),  the  pits  or  stacks  are  usually  formed  in  this  manner  ;  — A  spot  adapted  to  the 
purpose,  oF  from  about  fifteen  or  twenty  feet  in  diameter,  of  a  conical  form,  is  selected, 
and  after  being  properly  levelled,  a  large  billet  of  wood,  split  across  at  one  end,  and 
pointed  at  the  other,  is  fixed  in  the  centre  of  the  area,  with  its  pointed  extremity  in  the 
earth,  and  two  pieces  of  wood,  inserted  through  tlie  clefts  of  the  other  end,  forming  four 
right  angles ;  against  these  cross-pieces,  four  other  billets  of  wood  are  placed,  one  end 
on  the  ground,  and  the  other  leaning  against  the  angles.  A  number  of  large  and  straight 
billets  are  afterwards  laid  on  the  ground,  to  form  a  floor,  each  being,  as  it  were,  tlie 
radius  of  the  circular  area ;  on  this  floor,  a  proper  quantity  of  brush  or  small  wood  is 
strewed,  to  fill  up  the  interstices,  when  the  floor  will  be  complete  :  and  in  order  to  keep 
the  billets  in  the  same  position  in  which  they  were  first  arranged,  pegs  or  stumps  are 
driven  into  the  ground,  in  the  circumference  of  the  circle,  about  a  foot  distant  from  one 
another ;  upon  this  floor  a  stage  is  built,  with  billets  set  upon  one  end,  somewhat  in- 
clining towards  the  central  billet,  and  on  the  tops  of  these  another  floor  is  laid,  in  a 
horizontal  direction,  but  of  shorter  billets,  as  the  whole  is  intended,  when  finished,  to 
form  a  cone.  The  pile  is  then  coated  over  with  turf,  and  the  surface  generally  plastered 
witli  a  mixture  of  earth  and  charcoal  dust. 

4067.  Previously  to  the  operation  of  setting  Jire  to  the  pile,  the  central  billet  in  the 
upper  stage  is  drawn  out,  and  pieces  of  dry  combustible  wood  substituted  in  its  place, 
to  which  the  fire  is  applied.  Great  attention  is  necessary  during  the  process,  in  the 
proper  management  of  the  fire,  and  in  immediately  covering  up  the  apertures  through 
which  the  flame  obtrudes  itself,  until  the  operation  be  concluded,  which  is  generally 
effected  in  the  space  of  two  or  three  days,  according  to  circumstances.  When  the  cluu-- 
coal  is  thought  to  be  suflSciently  burnt,  which  is  easily  known  from  the  appearance  of 
the  smoke,  and  the  flames  no  longer  issuing  with  impetuosity  through  the  vents,  all  the 
apertures  are  to  be  closed  up  very  carefully,  witli  a  mixture  of  eartli  and  charcoal  dust, 
which,  by  excluding  all  access  of  the  external  air,  prevents  the  coal  fi-om  being  any 
further  consumed,  and  the  fire  goes  out  of  itself.  In  this  condition  it  is  suffered  to 
remain,  till  the  whole  is  sufficiently  cooled ;  when  the  cover  is  removed,  and  the  charcoal 
is  taken  away.  If  the  whole  process  is  skilfully  managed,  the  coals  will  exactly  retain 
the  figuie  of  the  pieces  of  wood  :  some  are  said  to  have  been  so  dexterous  as  to  char  an 
arrow  without  altering  even  the  figure  of  the  feather.    {Encyc,  Brit.  vol.  v.  art.  Charcoal.) 

4068.  The  method  of  charring  wood,  for  the  making  of  gunpot/idcr,  according  to  an  improved  system, 
adopted  not  many  years  ago,  is  however  a  raucli  more  costly  operation,  though  the  expense  attending  it 
is  amply  compensated  by  the  superior  excellence  of  the  article  when  manufactured.  It  is  done  in  iron 
cylinders,  and  in  so  complete  a  manner,  that  every  particle  of  the  wood  is  charred.  The  oily  or  tarry 
matter  is  also  preservod,  and  may,  so  far  as  the  quantity  goes,  be  made  use  of  instead  of  foreign  tar  or 
pitch.  This  mode  cf  charring  wood  for  making  gunpowder  is  carried  to  the  greatest  perfection  near 
Petworth  in  Sussex,  and  there  is  a  manufacture  of  a  similar  nature  near  Chester.  {Gen.  Rep.  for  Scot- 
land, vol.  ii.  p.  342.) 

Sect.  IX.   Estimating  the  Value  of  Plantations  and  their  Products,  and  exposing  them  to  Sale. 

4069.  The  valuation  of  timber  forms  a  distinct  profession,  and  can  only  be  acquired  by 
continued  observation  and  experience  :  like  other  valuations  of  property,  it  depends  on 
a  great  variety  of  considerations,  some .  of  a  general,  but  the  greater  part  of  a  local 
nature.  We  have  already  offered  some  remarks  on  valuing  young  plantations,  as  a 
part  of  wlmi  may  be  called  the  inherent  value  of  landed  estates  (3330.),  and  shall  here 
confine  ourselves  to  the  valuation  of  saleable  trees. 

4070.  Tn  valuing  saleable  trees  of  any  kind,  their  number  per  acre  or  their  total  number 
by  enumeration  being  ascertained,  and  the  kinds  and  sizes  classed,  then  each  class  is  to 
be  estimated  according  to  its  worth  as  timber,  fence-wood,  fuel,  bark;  &c. 

4071.  In  a  coppice  ivood  which  cannot  readily  be  measured,  "  the  readiest  method  of  counting  the  stools 
is,  to  cause  two  men  to  take  a  line,  say  about  a  hundred  feet  long  or  more,  and  pass  it  round  as  many  of 
the  stools  as  it  will  enclose,  the  one  man  standing  while  the  otlier  moves  round  a  new  number  of  stools: 
then  count  always  the  stools  betwixt  the  two  lines,  causing  the  one  man  to  move  while  the  other  stands 
still,  and  so  on  alternately.  The  valuator  at  the  same  time  taking  care  to  average  every  twenty  stools 
as  they  go  on,  before  losing  sight  of  the  counted  stools.  This  way,  too,  is  a  very  speedy  and  sure  method 
of  counting  the  number  of  trees  in  any  plantation." 

4072.  Or  the  s/oo/s  of  a  coppice  wood  may  be  counted  and  avei  aged  "  by  two  men  going  parallel  to  each 
other,  and  the  person  valuing  going  betwixt  them ;  the  two  men  putting  up  marks  with  moss,  or  pieces 
of  white  paper,  on  a  branch  of  the  stools;  the  one  man  always  going  back  by  the  last  laid  marks,  and  the 
valuator  always  counting  and  averaging  the  stools  betwixt  the  newly  laid  and  the  late  made  marks; 
counting  and  averaging  the  stools  always  as  the  men  go  on,  taking  only  twenty,  or  even  ten  stools 
at  a  time.  To  those  who  have  been  in  the  practice  of  doing  this  frequently,  it  will  be  found  very 
easy,  and  will  be  done  very  speedily,  and  with  a  very  considerable  degree  of  accuracy.  The  proper 
method  of  learning  to  do  this  correctly  is,  when  a  person  cuts  an  oak  wood  for  the  first  time  (or,  even 
were  the  work  repeated  several  time.^)  ;  he  should  then,  in  order  to  make  himself  perfectly  acquainted 
with  ascertaining  the  quantity  of  bark  that  a  stool,  or  even  the  stump  of  a  stool,  will  produce,  go  before 
the  peelers,  and  select  a  stool  or  stem  ;  after  having  examined  it  narrowly,  he  supposes  it  to  produce  a 
certain  quantity  of  bark,  and  marks  this  down  in  his  memorandum  book.  He  then  causes  a  person  to 
peel  it  by  itself,  dry  it,  and  carefully  tie  it  up  and  weigh  it,  and  compare  it  with  the  weight  he  supposed 
it  would  produce,  and  he  will  at  once  see  how  far  his  calculation  approaches  the  truth.  A  stem  of  oak, 
from  a  natural  stool,  suppose  it  to  measure  in  girth  two  inches,  by  seven  feet  long,  will  contain  two  solid 
inches,  and  one  third  of  an  inch,  according  to  the  measurement  of  Hoppus.  This  stem  or  shoot  will  pro- 
iluce  two  pounds  two  ounces  of  bark.     Again,  a  stem  or  shoot  of  natural  oak,  measuring  four  inches  in 
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girth,  by  nine  feet  in  length,  will  be  found  to  contain  one  solid  foot  of  wood,  and  will  produce  thirteen 
pounds  and  a  half  of  bark."    {Forester's  Gnidc,  170.) 

4073.  When  growing  trees  are  valued,  an  allowance  is  made  from  their  cubic  contents 
for  the  bark.  The  rule  given  by  Monteith  is,  "  When  the  girth  or  circumference  is  any 
thing  from  twelve  inches  up  to  twenty-four  inches,  then  deduct  two  inches  ;  from 
twenty-four,  to  thirty-six,  three  inches  ;  from  thirty-six  to  forty-eight,  four  inches  ;  from 
forty-eight  to  seventy-two,  five  inches;  and  above  seventy-two,  six  inches.  These 
deductions,"  he  says,  "  will  be  found  to  answer  in  almost  all  trees ;  unless  in  such  as 
are  very  old,  and  have  rough  and  corky  barks,  or  barks  covered  with  moss,  when  an 
extra  allowance  is  to  be  made."     {Forester's  Guide,  180.) 

4074.  J)i  valuing  measurable  oak-trees,  many  persons  proceed  on  the  data  that  every 
cubic  foot  of  timl)er  will  produce  a  stone  (sixteen  pounds)  of  bark.  "  This,"  Monteith 
says,  "  is  not  always  correct ;"  and  he  states  the  following  facts  from  his  own  expe- 
rience, with  a  view  to  assist  beginners  in  ascertaining  the  quantity  of  bark  fi-om  different 
trees.  "  An  oak-tree,  about  forty  years  old,  measured  down  to  four  inches  and  a  half  as 
the  side  of  the  square,  and  weighing  only  the  bark  peeled  off  the  timber  that  is  measured, 
without  including  the  bark  of  the  spray,  &c.,  every  foot  of  measured  timber  will 
produce  from  nine  to  eleven  pounds  of  bark.  An  oak-tree  of  eighty  years  old,  weighing 
only  the  bark  peeled  off  the  measurable  timber,  as  above,  every  foot  will  produce  from 
ten  to  thirteen  pounds  of  bark.  Every  foot  of  large  birch  timber,  peeled  as  above,  will 
produce  fourteen  pounds  of  bark.  Every  foot  of  mountain-ash,  as  above,  will  produce 
eleven  pounds  and  a  half  of  bark.  Every  foot  of  the  willow,  unless  a  very  old  one, 
will  produce  from  nine  to  eleven  pounds  of  bark.  Every  foot  of  larch  fir,  not  exceeding 
thirty  years  old,  will  produce  from  seven  to  nine  pounds  of  bark.  The  bark  of  trees, 
particularly  the  oak,  is  peeled  off,  every  branch  and  shoot,  down  as  small  as  an  inch  in 
circumference."      (Foresters  Guide,  189.) 

4075.  To  facilitate  the  measuring  of  standing  timber,  various  ingenious  instruments  and  machines  have 
been  invented,  by  Monteith,  Gorrie,  Rogers,  and  others.  Perhaps  the  most  generally  useful  is  Broad's 
callipers  {fg.  599).    This  instrument  is  composed  of  two  thin  pieces  of  deal  about  thirteen  feet  long,  with 


a  brass  limb  or  index  (a),  on  which  are  engraven  figures  denoting  the  quarter  girth  in  feet  and  inches. 
Raising  the  instrument,  the  index  end  [a)  is  taken  hold  of,  and  the  other  applied  to  that  part  of  the  trunk 
where  the  girth  is  to  be  taken,  opening  it  so  wide  as  just  to  touch  at  the  same  time  both  sides  of  it,  keeping 
the  graduated  index  uppermost,  on  which  the  quarter  girth  will  be  shown,  allowing  one  inch  in  thirteen 

600  for  the  bark.     For  taking  the  height  of 

a  tree,  rods  of  deal  or  bamboo,  seven 
feet  long,  made  so  as  to  fit  into  ferules 
at  the  end  of  each  other,  tapering  as  in 
a  fishing-rod,  may  be  used.  Five  of  them 
with  feet  marked  on  them  would  enable 
a  man  quickly  to  measure  the  height  of 
a  trunk  of  more  than  forty  feet  as  he 
would  reach  above  seven  feet.  Mon- 
teith's  machine  being  described  in  the 
Encyclopwdia  of  Gardening  (2d  edit. 
^  6970),  and  Gorrie's  in  the  Gard.  Mag. 
(vol.  ii.  p.  9.),  we  shall  here  confine  our- 
selves to  the  invention  of  Mr.  Rogers. 

4076.  Rogers's  dendrometcr  {Jig.  600) 
consists  of  a  tripod  stand,  and  a  machine 
for  taking  angles  horizontally  as  well  as 
vertically.  An  upright  stem  arises  from 
the  top  plate,  at  the  end  of  which  is  a 
ball,  with  a  hole  perforated  through  it,  to 
receive  the  horizontal  stem  of  the  in- 
strument ;  b  c  may  be  called  the  base 
limb  of  the  instrument,  wliich  is  to  be 
placed  in  a  truly  horizontal  position, 
and  adjusted  by  the  suspended  level  {d). 
The  limb  {e)  rises  on  a  joint  at  c,  and 
slides  upon  a  vertical  arch  (/)  which  is 
graduated.  At  the  joint  (r)  there  is  an 
eye-piece,  through  which  the  surveyor 
looks  along  the  side  of  the  bar  (4)  to  a 
small  point,  or  rising  edge,  at  the  end  of 
the  bar  ;  the  part  of  the  tree  cut  by  this 
line  of  observation  will,  if  the  instru- 
ment  is  properly  adjusted,  be  perfectly 
horizontal  with  the  eye-picce.  An  eye- 
piece is  also  placed  at  c,  on  the  upper 
Uu 
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side  of  the  rising  limb,  for  the  purpose  of  looking  along  this  limb  to  a  point  or  rising  edge  (e)  in  it« 
extremity.  The  surveyor  elevates  this  limb,  until  that  part  of  the  tree  intended  to  be  noticed  is  exactly 
cut  by  the  line  of  observation,  and  the  angle  subtended  between  that  and  the  horizontal  is  shown  upon 
the  vertical  arch  {/).  It  is  here  to  be  remarked,  that  the  graduations  upon  the  arch  ( /)  are  not  angles 
of  altitude,  but  marks  or  graduations  answering  to  feet  and  inches  of  a  tangent  line,  extending  from  the 
horizontal  point  upwards,  taken  at  a  given  distance  from  the  tree;  consequently,  there  are  two  or  more 
rows  of  divisions,  answering  to  the  several  distances  at  which  the  instrument  may  be  planted.  Twenty- 
four  feet  and  forty-eight  feet  are  proposed  distances,  and  the  graduations  upon  the  arch  (/)  are  made 
accordingly.  For  lo'ftv  trees,  the  longer  distance  is  to  be  used ;  but  for  shorter  trees,  the  distance  of  twenty- 
four  feet  will  be  sufficient.  Tlie  horizontal  angles  which  are  to  determine  the  diameter  of  the  trunk,  at 
the  several  points  of  observation,  are  ascertained  by  the  limb  (g),  which  slides  laterally  upon  an  arch  or 
graduated  plate  (A)  divided  upon  the  same  principles  as  the  arch  (/).  The  limbs  (6)  or  (c)  being  fixed,  so  as 
to  coincide  with  one  side  of  the  trunk,  the  limb  [g]  is  then  moved  until  it  coincides  with  the  other  side  of 
the  trunk,  and  the  angle  subtended  between  the  two  shows,  by  the  graduated  plate  (h),  the  diameter  in  feet 
and  inches  of  the  trunk  at  the  points  of  observation.  The  length  of  the  trunk,  and  its  diameter  in  the 
several  parts,  being  thus  ascertained  by  the  improved  instrument,  recourse  must  then  be  had  to  tables,  cal- 
culations, or  the  ordinary  sliding  rule,  for  tlie  purpose  of  obtaining  from  these  admeasurements,  the  .solid 
content  of  timl)er  in  each  portion  of  the  tree.  There  are  adjusting  screws,  and  circular  racks  and  pinions 
for  moving  the  limbs  of  the  instrument,  and  alteiing  their  position,  as  circumstances  may  require  ;  and 
when  crooked  arms,  or  bent  parts  of  the  trunk  present  themselves,  the  instrument  may  be  turned  upon 
its  pin,  in  the  ball  at  the  top  of  the  stem  (a),  and  used  in  an  inclined  position.  {Xewton's  Jour,  vol  ix. 
p.  360.) 

4077.  The  piice  of  timber,  like  that  of  every  other  article  in  general  use,  varies  with 
the  supply  and  demand,  and  is  easily  ascertained  from  the  timber-merchants  at  the 
different  sea-ports  ;  as  is  that  of  bark,  charcoal,  and  fire-wood,  from  the  tanners  and 
coal-merchants. 

4078.  The  iisual  modes  of  disposi/ig  of  timber  trees  are,  selling  the  trees  standing, 
by  auction,  by  receiving  written  proposals,  or  by  bargain  and  sale ;  2d,  cutting 
down  the  trees,  and  selling  them  in  the  rough,  by  either  of  these  methods;  3d,  con- 
verting the  fallen  trees ;  that  is,  cutting  them  up  into  the  planks  or  pieces  to  which 
they  are  best  adapted,  or  which  are  most  eligible  in  the  given  situation.  The  first  method 
seems  the  best,  especially  on  a  large  scale,  and  also  for  the  disposal  of  copse  wood  or 
osier  crops. 


Chap.  X. 

Formation  and  Management  of  Orchards. 

4079.  The  formatioji  of  orchards  is  to  be  considered  among  the  permanent  improve- 
ments of  an  estate  ;  and  should  be  kept  in  view  in  its  first  arrangement  or  laying  out.  No 
temporary  occupier  could  afford  to  plant  an  orchard  without  extraordinary  encouragement 
from  his  landlord.  Orchards  in  this  respect  may  be  ranked  with  timber  plantations, 
and  both  subjects  together  agree  in  belonging  equally  to  agriculture  and  gardening. 
Orchards  have  doubtless  existed  in  Britain  for  many  ages  as  appendages  to  wealthy 
religious  establishments ;  but,  as  objects  of  farming  or  field  cidture,  they  do  not  appear 
to  have  been  adopted  till  about  the  beginning  of  the  seventeenth  century.  (Laioson.) 
They  were  then  introduced  by  Lord  Scudamore  in  Hercfordsliire,  in  which  county,  and 
in  such  parts  of  those  adjoining  as  exhibit  a  red  marly  soil,  are  the  best  farm  orchards  in 
England.  The  chief  produce  of  these  orchards  is  cider  and  perry  ;  but  as  these  liquors 
are  not  in  very  general  demand  in  this  country,  and  are  confessedly  less  wholesome  and 
nourishing  than  malt  liquors,  their  formation  cannot  be  carried  to  any  great  extent. 
It  seems  desirable,  however,  that  orchards  of  moderate  size  should  be  as  generally  intro- 
duced as  possible ;  as  the  use  of  the  fruit  in  pies,  tarts,  and  sauces  would  add  considerably 
to  the  comforts  of  the  lower  classes.  Besides,  there  arc  some  situations,  as  steep  sheltered 
banks  of  good  soil,  which  cannot  be  so  })rofitably  employed  in  any  other  branch  of  hus- 
bandry. The  subject  of  orchards  may  be  considered  in  regard  to  soil  and  situation,  sorts 
of  trees,  planting,  culture,  and  the  manufacture  or  disposal  of  the  produce. 

Sect.  I.     Soils  and  Situations  most  statable  for  Orchards. 

4080.  The  sites  of  all  the  best  apple  orchards,  and  all  the  chief  cider  districts,  have  been 
discovered  by  W.  Smith  to  be  on  the  same  stratum  of  red  marl  which  stretches  across 
the  island  from  Dorsetshire  to  Yorksliire.  Fruit  of  no  kind,  indeed,  can  be  raised  with 
much  success  on  a  soil  that  does  not  contain  in  its  composition  a  portion  of  calcareous 
matter  :  though  apple  trees  will  thrive  well  on  any  description  of  clay  which  has  a  dry 
bottom,  and  pears  and  plums  on  any  dry-bottomed  soil  whatever. 

4081.  The  most  desirable  aspect  is  unquestionably  a  somewhat  elevated  and  natiwally 
sheltered  declivity,  open  to  the  south  and  south-east ;  but,  as  the  author  of  The  Hereford- 
shire Survey  remarks,  orchards  are  now  found  "  in  every  aspect,  and  on  soil  of  every 
quality,  and  under  every  culture."  The  most  approved  site,  lie  says,  is  that  winch  is 
open  to  the  south-east,  and  sheltered  in  other  points,  but  particularly  in  that  opposite. 
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I\Iuch  however  depends  on  tlie  character  of  the  winds  of  a  country ;  for  in  some  parts 
of  the  island,  the  west,  and  in  others  the  east  or  north  wind,  is  the  most  injurious  to 
vegetation. 

4082.  T/ie  soil  which  in  Herefordshire  is  considered  best  adapted  to  most  kinds  of 
apples  is  a  deep  and  rich  loam  when  under  the  culture  of  the  plough  ;  on  this,  the 
trees  grow  with  the  greatest  luxuriance,  and  produce  the  richest  fruit.  Some  trees 
however,  the  stire  and  the  golden  pippins  in  particular,  form  exceptions  to  this  general 
rule,  and  flourish  most  in  hot  shallow  soils  on  a  lime  or  sandstone.  The  best  sorts  of 
pear-trees  also  prefer  the  rich  loam,  but  inferior  kinds  will  even  flourish  where  the  soil 
will  scarcely  produce  herbage.  An  orchard  is  generally  raised  with  most  success  and  at 
least  expense  in  a  hop-yard,  the  ground  under  this  culture  being  always  well  tilled  and 
manured,  as  well  as  fenced  against  every  kind  of  enemy. 

4083.  The  soils  and  situations  devoted  to  farm  orchards  in  Scotland  are  steep  clayey 
banks  sheltered  from  the  more  violent  and  injurious  winds;  and  in  whatever  part  of  that 
country  such  situations  occur,  they  can  scarcely  be  more  profitably  employed.  Fruit 
trees  of  the  apple,  pear,  and  cherry  kind,  especially  of  the  hardier  and  tall  vigorous- 
growing  varieties,  might  be  introduced  in  the  hedge-rows  of  dry  and  moderately  sheltered 
grass-lands  in  most  parts  of  the  British  Isles.  By  thus  rendering  these  fruits  universal, 
there  would  be  a  considerable  accession  of  enjoyment  to  the  lower  classes,  and  less  tempt- 
ation to  break  into  gardens  and  orchards. 

408J.  The  coiyimercicd  situation  most  desirable  for  an  orchard  is,  of  course,  near  a 
market  town,  or  near  a  ready  conveyance  to  one ;  because  though  the  making  of  cider 
affords  a  profit,  yet  the  fruit  sold  for  culinary  or  table  use  yields  a  inuch  more  consi- 
derable one.  In  The  Gloucestershire  Report  it  is  stated  tliat  the  fruit,  whicli  would  fetch 
8/.  16*.  unground,  would  only  bring  in  cider  3Z.  1 5s. 

Sect.  II.     Sorts  of  Trees,  and  Manner  of  Planting. 

4085.  The  most  generally  useful fruii  that  can  be  grown  in  farm  orchards  is  the  apple  ; 
next  the  pear ;  then  the  plum  for  tarts  or  wine ;  and  to  these  may  be  added  the  cherry, 
filbert,  walnut,  chestnut,  and  elder.  In  the  cider  countries,  v.liere  the  climate  is  more 
certain  than  in  some  others,  it  is  customary  to  plant  but  a  few  good  sorts  ;  and  not  to 
mix  above  one  or  two  sorts  together  in  making  cider  :  in  the  northern  districts,  on  the 
contrary,  it  is  a  maxim  to  plant  a  considerable  number  of  different  sorts,  botli  of  tliose 
which  blossom  early  and  late ;  because,  should  the  blossom  of  one  variety  be  destroyed 
by  a  frosty  wind,  that  of  another  may  escape.  In  cold  districts,  it  is  advisable  to  plant 
orchards  in  sheltered  hollows,  exposed  to  the  sun,  and  to  plant  thick  :  but  in  the  warmer 
southern  counties,  many  descriptions  of  cider  and  perry  fruits  may  be  grown  to  i^erfection 
in  the  hedge-rows,  or  as  cultured  trees  in  permanent  pastures.  The  fittest  trees  for  such 
purjjoses  are  those  which  grow  tall,  with  upriglit  slioots,  and  which  bear  fruit  of  a  small 
size ;  such  as  the  Siberian  pippin  apple,  and  squash  teinton  pear :  such  trees  shade  the 
hedges  or  pastures  less  than  the  spreading  kinds,  and  their  fruit,  being  small,  is  less  likely 
to  be  blown  down  by  high  winds. 

4086.  The  most  approved  sorts  of  cider  apples  we  liave  enumei'ated  and  partially  described 
in  the  accompanying  table  |4089).  It  will  be  particularly  observed  that  some  of  the 
sorts  form  much  more  handsome  trees  than  others,  and  should  therefore  be  preferred  for 
hedge-rows,  and  indeed  in  all  cases  where  the  quality  of  the  fruit  is  not  objectionable. 
Some  also  have  smaller-sized  fruit  than  otliers,  and  these  are  to  be  preferred  for  situations 
exposed  to  much  wind. 

4087.  The  colours  of  good  cider  fruit  are  red  and  yellow  ;  the  colour  to  be  avoided  is 
green,  as  affording  a  liquor  of  tlie  harshest  and  generally  of  the  poorest  quality.  The 
pulp  should  be  yellow,  and  the  taste  rich  and  somewhat  astringent.  Apples  of  a  small 
size  are  always,  if  equal  in  qualify,  to  l)e  preferred  to  those  of  a  larger,  in  order  tliat 
the  rind  and  kernel,  which  contain  the  aromatic  part,  may  be  the  more  easily  crushed 
with  the  pulp. 

4088.  The  sorts  of  baking  apples  most  suitable  for  orchards  are  the  calvilles,  of  which 
there  are  several  varieties,  including  the  Hawthornden  for  early  use ;  the  reinettes, 
pearmains,  and  Northern  greening  for  autumn  use,  and  the  russets  and  Padley's  pippin 
for  winter  and  spring.  Many  other  sorts  might  be  named,  but  an  inspection  of  the 
fruit  markets  will  prove  that  these  are  the  best ;  and  further  details  belong  to  books 
on  gardening.  Whoever  intends  to  plant  an  orchard  will  do  well  to  describe  the  soil, 
situation,  climate,  and  object  in  view,  to  the  nearest  resident  gardener  or  nurseryman 
of  science  and  great  experience  ;  because  the  nomenclature  of  fruits  is  at  present  too 
uncertain  to  justify  any  one  in  trusting  entirely  to  a  selection  of  names  taken  from  books. 
Ronalds  of  Brentford,  Gibbs  of  Amptliill  and  Old  Brompton,  and  Pearson  of  Chilwell, 
near  Nottingham,  are  very  extensive  growers  of  apple  trees  for  sale,  and  have  paid  great 
attention  to  the  merits  of  the  different  sorts. 
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4090.  The  dessert  appksjtt  for  orchards  are  the  rathripes  or  Margarets  for  earliest  use ; 
tlie  juneating,  pomeroy,  summer  pearmain,  and  Kentish  codling  for  summer  use  ;  the 
golden,  Downton,  and  other  pippins,  especially  the  ribston  pippin,  with  the  nonpareil 
and  other  small  russets,  for  autumn,  winter,  and  spring  use.  The  following  list  is  given 
by  Nicol  as  including  a  fit  collection  both  of  kitchen  and  dessert  apples  for  a  private 
orchard  ;  those  marked  thus  *  being  preferable  :  — 


Ribston  pippin,  *osUn  ditto,  *  pogar  ditto,  *  Kentish  ditto, 
*  royal  codling,  *  Kentish  ditto,  *CarlLsle  ditto,  *  royal  russet, 
Wheeler's  ditto,*  royal  pearmain,  *  Loan's  ditto  (good),*  golden 
reinette,   *  Kentish'ditto  (good),   *  grey  Leadington,  scarlet 


ditto,  summer  greening,  winter  ditto,  *  Yorkshire  greening, 
*  margil  (very  good),  IVlargaret  apple  (good),  *  white  liaw- 
thomden,  *  Norfolk  beautin  (good),  strawberry,  *  purse< 
mouth  (very  good). 


4091.    The  most  approved  sorts  of  cider  pears  are  the  following :  — 


Barland,  Pom.  Her.  t.  27.,  Forsyth,  p.  143.,  fruit  very 
austere,  hardv  ujiright  tree.  Holmore,  Pom.  Her.  t.20.,  For- 
syth, p.  HI.,  upright  tree.  Huflcap,  Pom.  Her.  t.  24.,  Forsyth, 
" "    a.  Her. 


1. 11.,  Forsyth,  p.  144.,  large  tree.  Rough  cap,  Forsyth,  p.  144., 
very  austere,  hardv  free-growing  tree.  Squash  teinton.  Pom. 
Her.  t.  13.,  Forsyth,  p.  144     "    '  '  " 

and  great  bearer. 


_      44 .,  fruit  very  austere,  upright  tree, 
fruit  austere,  large,  hardy  trees.    Oldtield,  Pom 

4092.  Li  choosing  pears  for  planting  in  orchards,  the  description  of  the  plant  is  a 
matter  of  very  considerable  importance,  as  pear  trees  attain  a  much  greater  age  and  size 
than  apples.  In  our  opinion  the  planting  of  pears  in  hedge-rows  ought  to  be  more 
encouraged  than  the  planting  of  apples,  as  they  are  calculated,  when  di'ied,  to  be  used 
in  soups;  or,  when  stewed  green,  to  afford  a  light  and  agreeable  nourishment;  and 
perry  is  at  least  a  more  wholesome  and  exliilarating  liquor  to  most  constitutions 
than  cider. 

4093.  The  baking  and  dessert  ]7ears  Jit  for  orchards,  according  to  Nicol,  are  the 
following  :  — 

*  Scot's  ditto,  musk  robin  (good),  saffron,  *  hanging  leaf  (very 
good),  the  potmd  pear,  cadillac,  warden  (for  baking). 

4094.  Gorrie  {Card.   Mag.   vol  iv.   p.  11.)  recommends    the  Benvie  (Jig.  601.  a),    Golden_  Knap  (6), 
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*.IarKonelle,  Crawford  or  lammas,  *  camock  or  Dnimmond, 
*  grtf^v  achan,  swan*s  epff,  *moorfowrs  egg,  *yair,  *  golden 
knap  Cgood),  Longueville,  *  summer  bergamot,  *  autumn  ditto. 


Elcho  (c),  Busked  Lady  (d),  and  Pow  Meg  (e),  as  handsome  trees.  But  where  high. flavoured  fruit  is 
the  object,  and  the  chmate  is  not  unfavourable,  the  Beurres,  the  Bergamots,  and  other  new  French 
and  Flemish  sorts,  should  be  preferred.  The  following  sorts  will  succeed  as  standards  in  the  neigh- 
bourhood of  London.  Their  time  of  ripening  is  indicated,  and  also  their  qualities  :  very  good  (v.  g.) ; 
good  (g  ) ;  and  moderate  (m.). 


Ju/iy.  *  Muscat  RoLert  (m.}t  pros  muscat.  {^.) 
Jtu'ff.  Epine  verte  d'el*;  (g.)*  *jargone!le.  (v.  j;.) 
/lu/umii.    *  Bergamote   silvange  (g.),    *beurrc    rouge  (g.), 

beuTT^  vert,  (g.) 
Scpi.  *  Bergamote  paysanne  {v.g.),rousseletde  Rheims.  (v.g.) 
Seyt.  and  Oct.    Fondante  d'Havay  (v.g.),  *  bon  chrutien 

d'^ie.(E) 

jd-hiv 


?  (v.  g.),  poire  Canning,  (v.  g.) 
Dec.  and  Jan.  *(Jloux  morceaux  (v.  g.),  Roi  de  Rome,  (g.) 


Winter.  Josephii 


Jan.  Bezi  Vaat  (v.g.),  *  Louis* 

Jan.  and  Feb.  *  Passe  Colmar  (v 
dit  Pr^cel.  (v.g.) 

Feb.  and  March.  Orange  d'hiver  (n 

March.  Duches.se  de  Alars.  (g.) 

March  and  Aprif.  Gros  Komain  (n 
(m.)>  *beurre  r.iiice.  (v.  g.) 

April.  Fondanle  Batave  (g.)»  la  favorite,  (g.) 

April  and  May.  JMuiicat  AUemand  (m.f,  bezi  de  Caissoy.  (g.) 

Mav  and  June.    *  Bergamote    de    Pentecote  (g.),   Kame- 
Uer.  (ra.) 


Bonne,  (g.) 
g.),  *  Passe  Colmar  grii, 

i.)»  1 'incommunicable,  (m.) 

I.),  *bergaraote  de  Paques 


ndante  de  Brest  (v.g.),  ^pine  d'hiver.  fg.) 

Oct.  and  Sov.  *  Beurrd  Spence  (v.g.),  w  Marie  Chris- 
Une.  (v.g.) 

!\'ov.  lieurre  Capiaumont  (v.g.),  beurr^  crapaud  (v.  g.), 
beurrt*  d'Afflighem  (v.g.),  Marie  Louise  (v.g.),  *  Napoleon 
(v.g.),  *Urbaniste.  (v.g.i 

iMrc.  Beurre  diel  (v.g.),  pastorale  (g.),  *  present  de  Ma- 
ines.  (v  g. 

4095.    The  best  sorts  of  baking  plums  are  the  following  :  — 

Damson,  bullace,  muscle,  winesour,  and  magnum  bonum.       -which  thrives  only  on  a  calcareous  soil,  and  grows  wild  in 
Of  these  the  damson  is  by  far  the  best,  and  ntxt  the  wincsour,       abundance  in  the  \Vest  Riding  of  York&hire. 

409G.    The  folloiviiig  are  excellent  dessert  plians  for  an  orchard  :  — 

*  Green  page,  Orleans,  *  damask  (black,  good),  white  perdri-       ditto,  or  imperial,  *drap  d'or  (>elIow,  good).     Of  these  the 
gon,  *blue  ditto,  blue  gage,  *  white  magnum  bonum,  red       greengage,  Orleans,  and  damask  are  much  the  best. 

4097.    Gibbs  of  Brompton  gives  the  following  select  list  of  orchard  fruits  from  his 
own  experience :  — 


Summer  Table  Apples.  Early  Margaret,  red  Astrachan, 
oslin,  Ma.son's  early,  Kerrj, yellow  Ingestrie, Carter's  seedling, 
Thorle,  red  Ouarenden,  early  Ampthill  pippin. 

Summer  Kitchen  Apples.  Keswick  codlin,  Maulden  codlin. 
Carte's  monster.  French  codlin,   vcllow  hnrvtst,  Hollandbury, 

Autumn  Tt.ble  Apples.  Ribbton,  M.i.gall,  court  i>endu, 
Duwutoii,    Newtowu    Spilzenburg,    English    peach    apple, 


Feame's  pippin,  Wyken,  Gravenstein,  Ross  nonpareil,  pomnic 
de  neige. 

Autumn  Kitchen  Apples.  Alexander,  How  bury  pippin, 
Hawthomden,  Duchess  of  Oldenburgh,  Nelson,  dominie, 
Blenheim  orange,  Dutch  and  French  codlhis  (good  for  autumn 
as  well  as  suhiukt  use). 

Winter  and  i>'pring  Tabic  Applts.     Scarlet   nonpareil,    old 
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nonpareil,  old  goldeil  pippin,  Newton  )>ippin,  AVlieeler's  nis-  beurre,  Marie  Louise,  Napoleon,  beurre  Spence,  sans  pippin, 

set,  nonpareil  russet,  (Jibb's  pippin,  court  of  Wick,  i^emon  poire  Anana. 

(freening  of  very  good  quality.  Cooper's  russet,    Sykehouse  Autumn  preserve  and  I/akin^  Pears.    Chaumont -lie, 
o  nirthei 


nisset,  American  seek  no  hirther,  golden  Harvey.  poire,  Scotch  Comuck,  black  achan,  El-inghaft,  Aston-town. 

Winter  ami  ^prins  Kitchen  Apples.     French  'crab,   Norfolk  Winter    and    fspriufi   Table   Pears.       St.   Germain,    beurre 

beauHn,  NorfolK   Paradise,  paywell,    winter   queen,   winter  d'hiver,  poire  Braddick  d'hiver,  poire  d'Auch,  bon  chr^tien 

^eeninff,  Yorkshire  greening,  royal  russet,  beauty  of  Kent,  d'hiver,   beigamote  d'liiver,    Venus   d'hiver,    beurr*;  ranee, 

white   Leadington,  FuUwood's  apple,  lemon  pippin,  skinless  winter  verte  longue,  bergamote  de  Faque,  Van  Mons,  pr^ent 

pippin,  marmalade  pippin,  winter  i>earmain.  de  Malines,  bon  Malinoise,  Dillen. 

Cider    Apples.        Itedstreak   Somerset,    redstreak    Devon,  Winter  and  Spring   baking   and  preserve  Pears.     Cadillac, 

redstreak  late  white  Parson's,  coccagee,  Dufflin,  woodcock,  black    pear   of    Worcester,    Uvedales    St.   Germain,   orange 

Styre,     Downton,    Solebury    cider   apple,    Kingston    black,  d'hiver,  rousselet  gros,  merveille. 

Somerset  sweeting.  Perry  Pears.    Aston-town,  achan  red,  achan  green,  swan's 


Summer  Table  Pears.    Citron  des  carmes,  jargonelle,  sum-  egg,  Windsor,  grey  beurr^,  orange  bergaraol. 

mer   bon  chretien,  early  bergamot,  JuUen    archiduc  d'^tt^,  Clicrries.    Comronne,  black  heart,  black  eagle,  Elton,  bige- 

green  chisel,  Lammas.  reau,  white  heart. 

Summer  baking  awl  preserve  Pears,    Windsor,  Edelcrantz,  Plums.    Orleans,  green  gage,  winesour.  Cooper's  large  redj 

swan's  throat,  Crawford,  lemon.  bonum  magnum,  Coe's  golden  drop. 

Autwnn  Table  Pears.    Gaiisel's  bergamot,  Cresanne,  brown 

4098.  Ronalds  of  Brentford,  who  is  perhaps  better  acquainted  with  English  apples 
than  any  other  individual,  recommends  the  following  sorts  :  — ■ 

Summer  Table  Apples.     Hicks's  fancy.  Bell's  fine  scarlet,  red  pippin,  brandy  apple,  Robinson's  pippin,  new  scarlet  nonpareil, 

Quarenden,  peach  apple,  la  fameuse,  summer  oslin,  summer  Fern's  pippin,  redley's  pippin,  Crofton  pippin,  nutmeg  cockle 

golden  pippin.  Duchess  of  Oldenburgh,  Kerry  pippin.  pippin,    u'ykin  pippin,  russet  pearmain.   Parry's  pearmain, 

Sumnwr  baking  Apples.       Nonesuch,  Spring-grove,  Manks  new  green  nonpareil,  new  golden  pippin,  tulip  apple,  court 

codlin,  Hawthomden,  fine  strii>ed  General  Arabin,  Worrasley  pendu  plat  rubra,  golden  Worcester,  Dredge's  golden  pippin, 
pippin,  Carlisle  codlin,  early  Julian,  early  si»ice  apple.  Winter  bak-ing  Apples.     Large  russet,  transparent,  golden 

Autumn  Table  Apples.     flXargil,  Downton  pippin,  Keddle-  russet,  French  crab,  Minshull  crab,  Norfolk  paradise,  French 

stone  pippin,   Franklin's  golden  pippin,  Delaware,  aromatic  pippin,  London  pippin,  new  scarlet  pearmain,  Ivirk's  fame, 

russet,  summer  nonpareil,  grange  apple.  Duke  of  Wellington,  Yorkshire  greening,   Rymer,  Deeping 

Autumn  baking  Apples.     Hollandbury,  beauty  of  Kent,  Sa-  pippin,  pound  apple  (American). 
lopian  apple,  golden  burr,  Russian  apple.  Emperor  Alexander,  Cider  Apples.    Bitter  sweet,  Siberian  Hervey,  Foxley  api>le, 

Carlisle  codlin,  Gravenstein,  yellow  bow  (American).  coccagee,  Pyrus    (unique,  Tartarian    crab),  Siberian    bitter 

Winter  Table  Apples.     Nonpareil,  IMorris's  russet,  Bringwood  sweet  crab,  transparent  crab.  Deeping  pippin,  Downton  pippin* 

pippin.  King  George,  Sykehouse,  Court  W\ke  pippin,  Christie's  Brentford  crab,  Girdler's  large  striped. 

4099.  Pearson  of  Cliilwell  recommends  the  following  apples  as  very  select :  — 

For  earlu  Dessert^  the    Egglestone   summering,  "Waterloo  Manks   codlin,    American    summering,    and  Hawthomden. 

pippin,  and  Perfect's  juneating.    For  middle  Sea,iont  the  Bux-  Far  middle  Season,  Greenup's  pippin,   malster,   and  Barton 

gin.  Lord  Lennox,  Pike's  pearmain,  and  Blenheim  orange.  free-bearer.     For /t»nif  A'a'pin^,  Caldwell,  Normanton  wonder. 

For  late  Keeping,  ^Vollaton   pippin,  Bess  Pool,  Keddlestone  and  northern  greening.  All  the  foregoing  will  do  well  as  dwarfs 

pippin,   and   Hartford's  russet.     For   Kitchen    U^e,   early,  the  on  Paratlise  stocks.     (Gard.  Mag.  vol.  vi.) 

4100.  The  cultivation  of  the  plum  appears  to  us  deserving  of  more  encouragement  than 
it  generally  meets  with.  Not  only  does  the  fruit  make  excellent  pies  and  tarts,  but  it 
may  be  kept  in  large  quantities,  so  as  to  be  ready  for  that  purpose  at  any  period  of  the 
year.  They  also  make  a  sort  of  wine,  and  mth  other  fruits  and  ingredients  form  one 
of  the  best  substitutes  for  port.  The  damson,  bidlace,  and  some  other  varieties,  will 
grow  and  bear  very  high-flavoured  fruit  in  hedges  where  the  soil  is  dry  below  and  not 
too  thin.  The  fruit  of  the  sloe  is,  for  wine-making,  superior  to  that  of  the  plum,  and 
nearly  as  good  for  tarts. 

4101.  The  chemj  is  of  more  limited  culture  than  any  of  the  foregoing  fruits  ;  because 
chiefly  used  for  eating,  and  not  being  of  a  nature  to  keep.  Near  large  towns  they  may 
be  cultivated  to  a  certain  extent.  In  Kent  and  Hertfordshire  are  the  cherry  orchards 
which  afford  the  chief  supplies  for  the  London  market.  The  sorts  are  chiefly  the  caroon, 
small  black  or  Kentish,  the  May-duke,  and  the  morello ;  but  Holman's  duke,  the 
black  heart,  and  the  large  gean,  will  do  well  in  orchards. 

4102.  The  ivalnut  and  Spayiish  chestnut  may  be  advantageously  planted  on  the  outskirts 
of  orchards  to  shelter  them,  and  a  few  of  them  in  hedge-rows  where  the  climate  is  likely 
to  ripen  their  fruit.  The  chestnut  can  hardly  be  considered  as  ripening  north  of  London, 
or  the  walnut  north  of  Newcastle.  Both  trees,  however,  may  be  planted  for  their  timber 
in  moderately  sheltered  situations,  in  most  parts  of  the  British  Isles. 

4103.  The  elder  is  not  beneath  notice  as  an  orchard  tree.  It  need  seldom  be  planted 
as  a  standard  ;  but  in  unpruned  hedges  on  a  soft,  deep,  and  rather  rich  soil,  it  yields 
great  quantities  of  fruit,  which  is  readily  manufactured  into  a  sort  of  wine  esteemed  by 
many  persons  when  wanned,  and  forms  a  comfortable  evening  draught  for  the  cottager. 
No  tree  requires  less  care :  it  propagates  readily  by  cuttings  or  seeds,  and  requires  little 
or  no  pruning  ;  but,  though  it  will  grow  in  any  soil  whatever,  it  will  produce  no  fruit 
worth  mentioning  on  any  but  one  tolerably  deep  and  rich,  and  must  be  cut  down  when 
it  begins  to  show  indications  of  age. 

4104.  The  filbert,  currant,  gooseberry,  raspberry,  and  some  other  fruits,  are  cultivated 
extensively  near  large  towns ;  but  the  treatment  they  require  renders  them  in  our  opinion 
unfit  for  farm  orchards. 

4105.  In  choosing  trees  for  orchards,  standards,  sufficiently  tall  to  admit  of  horses  and 
cattle  grazing  under  them,  should  always  be  preferred.  Maiden  plants,  or  such  as  are 
only  two  years  from  the  bud  or  graft,  are  the  most  certain  of  success  ;  the  apples  being 
worked  on  crab,  the  pears  on  wilding,  and  the  cherries  on  gean  stocks.  The  common 
baking  plums  need  not  be  grafted  at  all,  but  the  better  sorts  should  either  be  grafted  or 
budded  on  damson  stems.  Where  budded  or  grafted  chestnuts  and  walnuts  can  be  got, 
they  should  always  be  preferred  as  coming  much  sooner  into  bearing.  The  former  may 
be  had  from  the  Devonshire  nurseries,  and  some  public  gardeners  about  London  are  now 
attempting  to  inarch  and  bud  the  walnut. 

4106.  With  respect  to  the  distance  at  which  orchard  trees  may  be  planted,  everything 
will  depend  on  the  use  which  is  intended  to  be  made  of  the  giound.      Where  the  soil  is 
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f 
to  be  pastured  or  dug,  tliey  may  be  planted  in  quincunx  and  close  :   but  where  it  is  to 
be  ploughed,  they  should  eitlier  be  planted  in  rows  with  sufficient  space  between  for  one 
broad  ridge,    or  two  ordinary  ones  ;  or  they  should  be  planted  in  squares  to  admit  of 
ploughing  both  east  and  west,  and  north  and  south. 

4107.  T/iL'  Herefordshire  orckardists  recommend  that  the  rows  should  extend  from  north  to  south,  as 
in  that  direction  each  part  of  every  tree  will  receive  the  most  equal  portions  of  liglit  and  heat.  The 
distance  between  each  row,  as  well  as  the  space  between  each  tree,  should  depend  on  tlie  situation  and 
soil.  Where  the  former  is  high  and  exposed,  the  trees  should  be  closely  planted  to  afi'ord  each  other 
protection ;  and  where  the  latter  is  poor  and  shallow,  their  growth  will  of  course  be  less  luxuriant,  and 
they  will  consequently  require  less  room.  But  in  low  and  sheltered  situations,  and  in  deep  and  rich  soils, 
wider  intervals  should  be  allowed.  In  the  former  instances,  twelve  yards  between  each  row,  and  six 
between  each  tree,  arc  sufficient;  in  the  latter,  twenty-four  yards  between  each  row,  and  eight  between 
each  tree,  will  not  be  too  much. 

4108.  As  a  general  guide  with  regard  to  distance,  Nicol  states  the  extreme  limits  at  which  apple  and 
pear  trees  should  stand,  in  a  properly  planted  and  close  orchard,  as  from  thirty  tJ  forty  feet,  less  or 
more,  according  to  the  quality  of  the  soil,  taking,  as  the  medium,  thirty-six  feet.  In  a  poor  soil  and  a 
bleak  exposure,  where  the  trees  may  not  be  expected  to  grow  very  freely,  thirty  feet  are  sufficient ; 
whereas  in  good  soil,  and  a  sheltered  situation,  forty  may  not  be  too  much.  Cherries  and  plums  may  be 
planted  at  from  twenty-four  to  thirty-six  feet,  according  to  soil  and  situation,  as  above,  taking  as  a  me- 
dium, thirty  feet  for  the  ultimate  distance  at  which  they  are  to  stand  clear  of  one  another.  But  it  would 
be  advisable,  in  the  lirst  instance,  to  plant  four  trees  for  one  that  is  intended  ultimately  to  remain, 
planting  the  proper  kinds  at  the  above  distances  first,  and  then  temporary  plants  between  them  each 
way.  These  temporary  plants  should  be  of  the  free-growing  sorts  that  begin  to  bear  early  ;  sucli  as  the 
nonesuch  and  Hawthornden  apples,  the  May-duke  cherry,  and  the  Crawford  and  yair  pears;  or  any 
others  known  to  produce  fruit  sooner  after  planting.  These  should  be  considered  and  be  treated  as 
temporary  plants  from  the  beginning,  and  must  gi\e  place  to  the  principal  trees  as  they  advance  in 
growth,  by  being  pruned  away  bit  by  bit,  and  at  last  stubbed  up  entirely.  In  bleak  situations,  if  forest 
and  other  hardy  trees  be  planted  among  the  fruit  trees,  it  may  not  be  necessary  to  plant  so  many  (if  any) 
temporary  fruit  trees;  or  these  may  chiefly  consist  of  the  hardier  sorts,  such  as  the  Hawthornden  apple, 
the  May-duke  and  morello  cherries,  and  the  Scotch  geans,  which  produce  fruit  the  soonest. 

4109.  In  the  operai'wa  of  jdanling,  great  care  ought  to  be  taken  not  to  insert  the  plants 
deeper  in  the  soil  than  they  were  before  removal.  This  is  a  very  common  error.in  every 
description  of  tree  planting  ;  and  in  retentive  soils  is  ruinous  to  the  tree.  Sir  C.  M. 
Bun-el  recommends,  as  a  useful  practice,  in  wet  soils,  or  where  the  substratum  is  not 
suited  to  the  apple  or  the  pear,  to  plant  the  trees  on  hillocks  of  easy  ascent,  as  for  instance 
one  foot  higher  in  the  centre  than  the  level  of  the  field,  and  sloping  gradually  to  that  level 
for  three  or  four  feet  every  way  from  the  cfentre.  By  this  practice,  the  roots  will  naturally 
follow  the  good  surface  ear'.!)  ;  whereas,  if  they  are  planted  in  holes,  the  roots  are  apt  to 
shoot  into  the  prejudicial  subsoil,  to  the  eventual  injury  of  the  plants  by  canker  and  other 
diseases.  When  trees  are  thus  planted  on  small  hillocks,  the  under-drains  may  pass 
between  the  rows  with  greater  utility. 

Sect.  III.      Cultivation  of  Farm  Orchards. 

4110.  The  trees  being  carefulb/  jAanted,  watered,  and  tied  to  tall  strong  stakes,  require 
little  more  than  common  attention  for  several  years.  Every  autumn  or  spring  they 
should  be  looked  over,  and  all  cross  irregular  shoots  made  during  the  preceding  summer 
cut  out,  suckers  (if  any)  removed  from  their  roots,  and  side  growths  cleared  from  their 
stems. 

4111.  The  object  in  pruning  yoking  trees,  Nicol  observes,  is  to  form  a  proper  head. 
Generally  speaking,  the  shoots  may  be  pruned  in  proportion  to  their  lengths,  cutting  clean 
away  such  as  cross  one  another,  and  fanning  the  tree  out  towards  the  extremities  on  all 
sides  ;  thereby  keeping  it  equally  poised,  and  fit  to  resist  the  eftects  of  high  winds.  When 
it  is  wished  to  throw  a  young  tree  into  a  bearing  state,  which  should  not  be  thought  of, 
however,  sooner  than  the  third  or  fourth  year  after  planting,  the  leading  branches  should 
be  very  little  shortened,  and  the  lower  or  side  branches  not  at  all ;  nor  should  the  knife 
be  used,  unless  to  cut  out  such  shoots  as  cross  one  another. 

4112.  After  an  orchard-tree  is  come  into  bearing,  Abercrombie  says,  continue  at  the  time 
of  winter  pruning  either  every  year,  or  every  two,  three,  or  four  years,  as  an  occasion  is 
perceived,  to  cut  out  unproductive  wood,  crowded  spray,  and  decayed  parts.  Also 
reduce  long  and  outrunning  ramblers  and  low  stragglers,  cutting  them  to  some  good 
lateral  that  grows  within  its  limits.  Where  fruit-spurs  are  too  numerous,  then  cut  the 
strongest  and  most  unsightly.  Also  keep  the  tree  pretty  open  in  the  middle.  If  it  be 
necessary  to  take  off  large  branches  from  aged  trees,  use  a  chisel  or  saw,  and  afterwards 
smooth  the  wound  with  a  sharp  knife.  In  case  old  wood  is  to  be  cut  down  to  young 
shoots  springing  below,  to  make  the  separation  in  summer  will  be  of  more  advantage  to 
those  young  shoots,  though  it  is  not  a  common  practice,  on  account  of  the  liability  of 
many  stone-fruit  bearers  to  exude  gum,  when  a  large  branch  is  lopped  in  the  growing 
season.  Observe  to  keep  the  stem  clear  from  all  lateral  shoots,  and  eradicate  all  suckers 
from  the  root. 

4113.  On  aged  trees  that  have  run  into  a  confusion  of  shoots  and  branches,  and  wliose 
spurs  have  become  clustered  and  crowded,  the  saw  and  the  knife  may  be  exercised  with 
freedom,  observing  to  cut  clean  away  all  useless  spray,  rotten  stumps,  and  the  like  useless 
excrescences.     Thin  out  the  spurs  moderately  to  let  the  air  circulate  freely  among  the 
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leaves  and  fruit  in  the  summer  season,  and  to  admit  the  rays  of  the  sun,  so  as  to  give  the 
fruit  colour  and  flavour. 

4114.  In  jyruning  the  apple  tree  and  all  other  standard  trees,  Knight  ohserves,  the  points 
of  the  external  branches  should  be  every  where  rendered  thin  and  pervious  to  the  light, 
so  that  the  internal  parts  of  the  tree  may  not  be  wholly  shaded  by  the  external  parts :  the 
light  should  penetrate  deeply  into  the  tree  on  every  side ;  but  not  any  where  through  it. 
When  the  pruner  has  judiciously  executed  his  work,  every  part  of  the  tree,  internal  as 
well  as  external,  will  be  productive  of  fruit ;  and  the  internal  part,  in  unfavourable  seasons, 
will  rather  receive  protection  than  injury  from  the  external.  A  tree  thus  pruned  will  not 
only  produce  much  more  fruit,  but  will  also  be  able  to  support  a  much  heavier  load  of  it, 
without  danger  of  being  broken  ;  for  any  given  weight  will  depress  the  branch,  not  simply 
in  proportion  to  its  quantity,  but  in  the  compound  proportion  of  its  quantity  and  of  its 
horizontal  distance  from  the  point  of  suspension,  by  a  mode  of  action  similar  to  that  of  the 
weight  on  the  beam  of  the  steel-yard ;  and  hence  a  hundred  and  fifty  pounds,  suspended 
at  one  foot  in  distance  from  the  trunk,  will  depress  the  branch  which  supports  it  no  more 
than  ten  pounds,  at  fifteen  feet  in  distance,  would  do.  Every  tree  will,  therefore,  support 
a  larger  weight  of  fruit  without  danger  of  being  broken,  in  proportion  as  the  parts  of  such 
weight  are  made  to  approach  nearer  to  its  centre. 

4115.  Where  a  tree  is  stunted,  or  the  head  ill-shaped,  from  being  originally  badly  pruned 
or  barren,  from  having  overborne  itself,  or  from  constitutional  weakness,  the  most  expedi- 
tious remedy  is  to  head  down  the  plant  to  within  three,  four,  or  five  eyes  (or  inches,  if  an 
old  tree),  of  the  top  of  the  stem,  in  order  to  furnish  it  with  a  new  head.  The  recovery  of 
a  languishing  tree,  if  not  too  old,  will  be  further  promoted  by  taking  it  up  at  the  same 
time,  and  pruning  the  roots  ;  for  as,  on  the  one  hand,  the  depriving  too  luxuriant  a  tree 
of  part  even  of  its  sound  healthy  roots  will  moderate  its  vigour  ;  so,  on  the  other,  to  relieve  a 
stunted  or  sickly  tree  of  cankered  or  decayed  roots,  to  prune  the  extremities  of  sound 
roots,  and  especially  to  shorten  the  dangling  tap-roots  of  a  plant  affected  by  a  bad  sub- 
soil, are,  in  connection  wth  heading  down,  or  very  short  pruning,  the  renovation  of  the 
soil,  and  draining,  the  most  availing  remedies  that  can  be  tried. 

4116.  A  tree  often  becomes  stunted  from  an  accuviulation  of  moss,  which  affects  the 
functions  of  the  bark,  and  renders  the  tree  unfruitful.  This  evil  is  to  be  removed  by 
scraping  the  stems  and  branches  of  an  old  tree ;  and  on  a  young  tree  a  hard  brush  will 
effect  the  purpose.  Wherever  the  bark  is  decayed  or  cracked,  Abercrombie  and  Forsyth 
direct  its  removal.  Lyon,  of  Edinburgh,  has  lately  carried  this  practice  to  so  great  a 
length  as  even  to  recommend  the  removal  of  part  of  the  bark  of  young  trees.  Practical 
men,  in  general,  however,  confine  the  operation  to  cracked  bark,  which  nature  seems  to 
attempt  throwing  off;  and  the  effect  in  rendering  the  tree  more  fruitful  and  luxuriant  is 
acknowledged  by  Neill  in  his  Account  of  Scottish  Gardening  and  Orchards,  and  by  different 
writers  in  The  London  and  Caledonian  Horticultural  Transactions. 

4117.  The  other  diseases  to  which  orchard  trees  are  subject  are  chiefly  the  canker,  gum, 
mildew,  and  blight,  which,  as  we  have  already  observed,  are  rather  to  be  prevented  by 
such  culture  as  will  induce  a  healthy  state,  than  to  be  remedied  by  topical  applications. 
Too  much  lime,  Sir  H.  Davy  thinks,  may  bring  on  the  canker,  and  if  so,  the  replacing  a 
part  of  such  soil  with  alluvial  or  vegetable  earth  would  be  of  service.  The  gum,  it  is 
said,  may  be  constitutional,  arising  from  offensive  matter  in  the  soil ;  or  local,  arising  from 
external  injury.  In  the  former  case,  improve  the  soil ;  in  the  latter,  apply  the  knife.  The 
mildew,  it  is  observed  by  T.  A.  Knight  and  Abercrombie,  "  may  be  easily  subdued  at  its 
appearance,  by  scattering  flour  of  sulphur  upon  the  infected  parts."  As  this  disease  is  now 
generally  considered  the  growth  of  parasitical  fungi,  the  above  remedy  is  hkely  to  succeed. 
For  caterpillars  and  other  insects  in  spring,  Forsyth  recommends  burning  rotten  wood, 
weeds,  potato-hulm,  wet  straw,  &c.,  on  the  windward  side  of  the  trees  when  they  are  in 
blossom.  He  also  recommends  washing  the  stems  and  branches  of  all  orchard  trees  with 
a  mixture  of  'Afresh  cow-du7ig  with  urine  and  soap-suds,  as  a  whitewasher  would  wash 
the  ceiling  or  walls  of  a  room."  The  promised  advantages  are,  destruction  of  insects 
and  "  fine  bark ;"  more  especially,  he  addsj  "  when  you  see  it  necessary  to  take  all  the 
outer  bark  off." 

4118.  inth  the  Herefordshire  orchardists  pruning  is  not  in  general  use ;  the  most  ap- 
proved method  is  that  of  rendering  thin  and  pervious  to  the  light  the  points  of  the  external 
branches,  so  that  the  internal  branches  of  the  tree  may  not  be  whoUy  shaded  by  the  external 
parts.  Large  branches  should  rarely  or  never  be  amputated.  The  instrument  generally 
used  for  the  purpose  of  pruning  is  a  strong  flat  chisel,  fixed  to  a  handle  six  feet  or  more 
in  length,  having  a  sharp  edge  on  one  of  its  sides  and  a  hook  on  the  other.  {£7iight's 
Treatise  on  the  Apple  and  Pear. ) 

4119.  The  culture  of  the  soil  among  orchard  trees  is  always  attended  with  advantage; 
though  it  can  so  seldom  be  properly  conducted  in  farm  orchards,  that  in  most  cases  it  is 
better  to  lay  them  down  with  grass  seeds  for  pasture.  To  plough  between  the  trees  and 
take  corn  crops,  even  if  manure  is  regularly  given,  cannot  be  any  great  advantage,  unless 
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a  radius  of  six  or  eight  feet  is  left  round  each  tree.  If  such  a  space  is  left,  and  yearly 
dug  but  not  cropped,  the  trees  will  thrive  well ;  and  a  ridge  between  each  two  rows  may 
be  sown  with  corn.  The  greater  number  of  orchards  in  Herefordshire  and  Gloucester- 
shire are  inider  pasture ;  but  the  most  productive  are  those  trees  grown  in  hop  groimds. 
In  Kent,  in  some  instances,  the  interspaces  of  young  orchards  are  occupied  by  liops,  in 
others  by  filberts,  and  in  grown  orchards  the  latter  are  sometimes  seen.  Some  old 
orcliards  are  likewise  in  permanent  sward,  others  under  arable  or  garden  crops,  and  some 
in  saintfoin,  while  others  are  in  lucern.  In  all  cases  where  the  subsoil  is  moist,  or  other- 
wise unfavourable,  the  ground  of  an  orchard  should  neither  be  dug  nor  ploughed,  in  order 
not  to  prevent  the  roots  from  spreading  themselves  immediately  under  the  surface.  The 
effect  of  repeatedly  stirring  the  surface  to  six  or  eight  inches  or  more  in  deptli  is  to  cause 
the  roots  to  descend.  In  all  soils,  this  descent,  by  furnishing  them  more  abundantly  with 
moisture,  tends  to  prolong  the  growth,  and  prevent  the  ripening  of  the  wood  and  the 
formation  of  blossom  buds  ;  but,  in  the  case  of  noxious  subsoils,  it  brings  on  canker  and 
other  diseases.  Tliis  is  the  reason  why  standard  fruit-trees  in  kitchen  gardens  are  geiie- 
rally  less  productive  than  in  grass  orchards  ;  the  productive  trees  in  certain  hop-grounds 
in  Kent  and  other  counties  may  seem  an  exception ;  but  they  are  not  so,  the  subsoil  in 
these  cases  being  good  and  dry. 

Sect.  IV.      Gathering  and  Keejnng  of  Orchard  Fruit. 

4120.  The  gathering  of  orchard  fruit,  and  especially  apples,  should  be  performed  in 
such  a  manner  as  not  to  damage  the  branches,  or  break  oft'  the  fruit  spurs  or  buds.  Too 
frequently  the  fruit  is  allowed  to  drop,  or  it  is  beat  and  bruised  by  shaking  the  tree  and 
using  long  poles,  &c.  Nicol  directs  that  it  should  never  be  allowed  to  drop  of  itself,  nor 
should  it  be  shaken  down,  but  should  be  pulled  by  the  hand.  Tliis  may  be  thought  too 
troublesome  a  method  ;  but  every  body  knows  that  bruised  fruit  will  not  keep,  nor  will  it 
bring  a  full  price.  The  expense  of  gathering,  therefore,  may  be  more  than  defrayed,  if 
carefully  done,  by  saving  the  fruit  from  blemish. 

4121.  With  regard  to  the  keeping  of  kernel  fruits,  the  old  practice,  which  is  recommended 
by  Marshal  and  Forsyth,  commences  with  sweating,  though  Nicol  and  other  modern 
gardeners  omit  this  process.  It  is  evident  from  the  general  practice  of  both  commercial 
and  private  gardeners,  that  sweating  fruit  is  not  essential  to  its  keeping,  though  some 
persons  continue  to  allege  that,  in  consequence  of  that  operation,  it  keeps  better.  Marshal, 
the  author  of  An  Introduction  to  Gardening,  observes,  that  those  fruits  which  con- 
tinue long  for  use  should  be  suffered  to  hang  late,  even  to  November,  if  the  frost  will 
permit;  for  they  must  be  well  ripened  or  they  will  shrink.  Lay  them  in  heaps  till  they 
have  sweated  a  few  days,  when  they  must  be  wiped  drj'.  Let  them  then  lie  singly,  or  at 
least  thinly,  for  about  a  fortnight,  and  be  again  wiped,  and  immediately  packed  in  boxes 
and  hampers,  lined  with  double  or  treble  sheets  of  paper.  Place  them  gently  in,  and 
cover  them  close,  so  as  to  keep  air  out  as  much  as  possible.  Preserve  them  from  frost 
through  the  winter :  never  use  hay  for  the  purjsose.  Kernel  fruits  and  nuts  keep  no 
where  better  than  when  mixed  and  covered  with  sand  in  a  dry  cool  cellar,  in  the  manner 
of  potatoes.  Buried  in  pits  well  protected  from  moisture,  russets  have  been  found  to 
keep  perfectly  fresh  a  year  from  the  time  of  their  being  gathered.  The  keepin"-  of  cider 
fruits  is  not  approved  of,  it  being  found  best  to  crush  them  after  they  have  l)een  thinly 
spread  for  a  few  days  on  a  dry  boarded  floor.  Many  of  the  Herefordshire  growers  carry 
them  direct  from  the  tree  to  the  crushing-mill. 

Sect.  V.    Manvfacture  of  Cider  and  Perry. 

4122.  Cider  is  commonly  manufactured  by  the  grower  of  the  fruit,  though  it  would  cer- 
tainly be  better  for  the  public  if  it  were  made  a  distinct  branch  of  business  like  brewing 
or  distilling.  "  The  true  way  to  have  excellent  cider,"  Marshal  observes,  "  is  to  dispose 
of  the  fruit  to  professional  cider  makers.  The  principal  part  of  the  prime  cider  sold  in 
London  and  elsewhere  is  manufactured  by  professional  men  ;  by  men  who  make  a 
business  of  manufacturing  and  rectifying  cider,  even  as  distillers,  rectifiers  of  spirit,  and 
brewers  follow  their  businesses  or  professions,  and  like  them  too  conduct  their  operations, 
more  or  less,  on  scientific  principles."  {Rev.  of  Agr.  Rep.  vol.  ii.  p.  294.)  It  is  allowed 
on  all  hands  that  the  operation  is  performed  in  a  most  slovenly  manner  by  the  farmer, 
and  that  it  is  very  difficult  to  procure  this  liquor  in  good  quality.  The  operation  of 
cider-making  is  as  simple  as  that  of  wine-making  or  brewing,  and  will  be  perfectly  un- 
derstood from  the  following  directions,  chiefly  drawn  from  the  treatises  of  Crocker  and 
Knight ;  so  that  any  person  possessing  an  orchard,  or  a  few  hedge-row  fruit  trees,  may 
make  a  supply  for  his  own  use.  The  first  business  consists  of  gathering  and  preparing 
the  fruit  j  the  second,  of  grinding  and  pressing  ;  and  the  last,  of  fermenting  and  bottling. 

4123.  In  gathering  cider  apples,  care  should  be  taken  that  they  are  thoroughly  ripe 
before  they  are  taken  from  the  tree  ;  otherwise  the  cider  will  be  of  a  rough,  harsh  taste, 
in  spite  of  all  the  endeavours  of  the  operator.      It  is  observed  by  Crocker,  in  his  tract 
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on  The  Art  of  Making  and  Managing  Cider,  that  the  most  certain  indications  of  the  ripe- 
ness of  apples  are  the  fragrance  of  their  smell,  and  their  spontaneously  dropping  from 
the  trees.  When  they  are  in  this  state  of  maturity,  in  a  dry  day,  the  limbs  may,  he 
says,  be  slightly  shaken,  and  partly  disburdened  of  their  golden  store  ;  thus  taking  such 
apples  only  as  are  ripe,  arid  leaving  the  unripe  longer  on  the  trees,  that  they  may  also 
acquire  a  due  degree  of  maturity.  It  may  not,  he  thinks,  be  amiss  to  make  three  gather- 
ings of  the  crop,  keeping  each  by  itself.  The  latter  gathering,  as  well  as  -wind-falls, 
can,  however,  only  be  employed  in  making  inferior  cider  :  the  prime  cider  must  be  drawn 
from  the  former  gatherings. 

4124.  On  the  proper  mixture  of  fruits,  or  rather  on  their  proper  separation,  the  meiit 
of  cider  will  always  greatly  depend.  Those  whose  rinds  and  pulp  are  tinged  with 
green,  or  red  without  any  mixture  of  yellow,  as  that  colour  will  disappear  in  the  first 
stages  of  fermentation,  should  be  carefully  kept  apart  from  such  as  are  yellow,  or  yellow 
intermixed  with  red.  The  latter  kinds,  which  should  remain  on  the  ti'ees  till  ripe 
enough  to  fall  without  being  much  shaken,  are  alone  capable  of  making  fine  cider. 
Each  kind  should  be  collected  separately,  as  noticed  above,  and  kept  till  it  becomes 
perfectly  mellow.  For  this  purpose,  in  the  common  practice  of  the  country,  they  are 
placed  in  heaps  of  ten  inches  or  a  foot  thick,  and  exposed  to  the  sun,  air,  and  rain,  not 
being  ever  covered,  except  in  very  severe  frosts.  The  strength  and  flavour  of  tlie  future 
liquor  are  increased  by  keeping  tlie  fruit  under  cover  some  time  before  it  is  ground  ; 
but  unless  a  situation  can  be  afforded  it,  in  which  it  is  exposed  to  a  free  current  of  air, 
and  where  it  can  be  spread  very  thin,  it  is  apt  to  contract  an  unpleasant  smell,  which 
will  much  affect  the  cider  produced  from  it.  Few  farms  are  provided  with  proper 
buildings  for  this  purpose  on  a  large  scale,  and  tlic  improvement  of  the  liquor  will  not 
nearly  pay  the  expense  of  erecting  them.  It  may  reasonably  be  supposed,  that  much 
water  is  absorbed  by  the  fruit  in  a  rainy  season  ;  but  the  quantity  of  juice  yielded  by 
any  given  quantity  of  fruit  will  be  found  to  diminish  as  it  becomes  more  mellow,  even 
in  very  wet  weather,  provided  it  be  groimd  when  thoroughly  dry.  The  advantages  there- 
fore, of  covering  the  fruit  will  probably  be  much  less  than  may  at  first  sight  be  expected. 
No  criterion  appears  to  be  known,  by  which  the  most  proper  point  of  maturity  in  the 
fruit  can  be  ascertained  with  accuracy ;  but  it  improves  as  long  as  it  continues  to  ac- 
quire a  deeper  shade  of  yellow.  Each  heap  should  be  examined  prior  to  its  being 
ground,  and  any  decayed  or  green  fruit  carefully  taken  away.  The  expense  of  this 
will  be  very  small,  and  will  be  amply  repaid  by  the  excellence  of  the  liquor,  and  the  ease 
with  which  too  great  a  degree  of  fermentation  maybe  prevented.  {Crocker.')  In  Ireland 
a  mixture  of  every  sort  of  apple  is  considered  as  producing  the  best  cider.  A  propor- 
tion of  crabs  is  always  admitted.  "  The  taste,  in  consequence,  is  very  sour,  and  less 
sweet  than  English  cider  :  but  this  is  matter  of  fancy  ;  and,  a  relish  for  rough  cider  once 
acquired,  the  sweet  kind  loses  much  of  its  attractions.  Owing  to  a  considerable  admixture 
of'  crabs,  the  Irish  cider  is  always  more  sour  than  the  English,  and  this  is  a  quality, 
when  not  too  predominant,  for  which  it  is  valued  by  the  natives."  {Lardtiers  Cyc. 
Doni.  £con.) 

4125.  In  grinding,  the  fruit  should  be  so  reduced  that  the  rind  and  kernel  should  be 
scarcely  discernible.  In  such  a  complete  mixture  it  seems  probable  that  new  elective 
attractions  will  be  exerted,  and  compounds  formed  which  did  not  exist  previously  to 
the  fruit  being  placed  under  the  roller.  The  process  of  slow  grinding,  with  free  access 
of  air,  gives  the  cider  good  qualities  it  did  not  possess  before,  probably  by  the  absorption 
of  oxygen.  To  procure  very  fine  cider,  the  fruit  should  be  ground  and  pressed  im- 
perfectly, and  the  pulp  spread  as  thin  as  possible,  exposed  to  the  air,  and  frequently 
turned  during  twenty-four  hours,  to  obtain  as  large  an  absorption  of  air  as  possible. 
The  pulp  should  be  ground  again,  and  the  liquor  formerly  expressed  added,  by  which 
the  liquor  will  acquire  an  increase  of  strength  and  richness.  {Lardner's  Cycle.  Dom- 
Econ.) 

4126.  Whether  the  pommage  should,  immediately  after  grinding,  be  conveyed  to  the  press, 
there  to  be  formed  into  a  kind  of  cake,  or  what  is  called  the  cheese  ;  or  whether  it  should 
remain  some  time  in  that  state  before  pressing,  ciderists  have  not  agreed.  Some  say  it 
should  be  pressed  immediately  after  grinding ;  others  conceive  it  best  to  suflfer  it  to 
remain  in  the  grinding  trough,  or  in  vats  employed  for  the  purpose,  for  twenty-four 
hours,  or  even  two  days,  that  it  may  acquire  not  only  a  redness  of  colour,  but  also  that 
it  may  form  an  extract  with  the  rind  and  kernels.  Both  extremes  are,  Crocker  thinks, 
wrong.  There  is  an  analogy,  he  says,  between  the  making  of  cider  from  apples,  and 
wine  from  grapes  ;  and  the  method  which  the  wine-maker  pursues  ought  to  be  followed 
by  the  cider-maker.  When  the  pulp  of  the  grapes  has  lain  some  time  in  the  vats,  the 
vintager  thrusts  his  hand  into  the  pulp,  and  takes  some  from  the  middle  of  the  mass ; 
and  when  he  perceives,  by  the  smell,  that  the  luscious  sweetness  is  gone  off,  and  that  liis 
nose  is  affected  with  a  slight  piquancy,  he  immediately  carries  it  to  the  press,  and  by  a 
light  pressure  expresses  his  prime  juice.      In  like  manner  should  the  ciderist  determine 


Book  II.  MANUFACTURE  OF  CIDER  AND  PERRY.  673 

tlie  time  wlien  his  pulp  should  be  carried  to  the  press.  If  he  carried  it  immediately  from 
the  mill  to  tiie  press,  he  might  lose  some  small  advantage  which  may  be  expected  from 
the  rind  and  kernels,  and  his  liquor  might  be  of  lower  colour  than  he  may  wish.  If  he 
suffer  it  to  remain  too  long  unpressed,  he  will  find  to  his  cost  that  the  acetous  ferment- 
ation will  come  on  before  the  vinous  is  perfected,  especially  in  the  early  part  of  the  cider- 
making  season.  He  will  generally  find  that  his  pulp  is  in  a  fit  state  for  pressing  in 
about  twelve  or  sixteen  hours.  If  he  must  of  necessity  keep  it  in  that  state  longer,  he 
will  find  a  sensible  heat  therein,  wliich  will  engender  a  premature  fermentation  ;  and 
he  must  not  delay  turning  it  over,  thereby  to  expose  the  middle  of  the  mass  to  the  in- 
fluence of  the  atmosphere.  Knight's  opinion  is,  however,  that  it  sliould  remain  twenty- 
four  hours  before  it  is  taken  to  the  press ;  and  in  this  opinion  the  author  of  the  Art  of 
Cider  Making,  in  Lardners  Crjclopcedia,  Domestic  Economy,  vol.  i.  also  concurs. 

4127.  The  pommage  being  carried  to  the  press,  and  a  square  cake  or  cheese  made  of  it, 
by  placing  very  clean  sweet  straw  or  reed  between  the  various  layers  of  pommage ;  or 
by  putting  the  same  into  the  hair-cloths,  and  placing  them  one  on  anotlier.  It  is  of 
importance  that  the  straw  or  weed  be  sweet,  and  peifectly  free  from  any  fustiness,  lest 
the  cider  be  impregnated  therewith.  Particular  care  ought  also  to  be  taken  to  keep 
hair-cloths  sweet,  by  frequently  washing  and  drying,  or  the  ill  effects  of  their  acidity 
will  be  communicated  to  the  cider.  To  this  cake  or  cheese,  after  standing  awliile,  a 
slight  pressure  is  at  first  to  be  given,  wliich  must  be  gradually  increased  until  all  the 
must  or  juice  is  expressed ;  after  which,  this  juice  must  be  strained  tlu'ough  a  coarse 
h.air  sieve,  to  keep  back  its  gross  feculences,  and  be  put  into  proper  vessels.  These 
vessels  may  be  either  open  vats  or  close  casks;  but  as,  in  the  time  of  a  plentiful  crop 
of  apples,  a  number  of  open  vats  may  by  the  ciderist  be  considered  an  incumbrance  in 
his  cider-rooms,  tliey  should  be  generally  carried  immediately  from  the  pres's  to  tlie 
cask.  Thus  far,  says  Crocker,  cider-making  is  a  mere  manual  operation,  performed  with 
very  little  skill  in  the  operator ;  but  here  it  is  that  the  great  art  of  making  good  cider 
commences  ;  nature  soon  begins  to  work  a  wonderful  change  in  this  foul-looking,  turbid, 
fulsome,  and  unwholesome  fluid ;  and,  by  the  process  of  fermentation  alone,  converts  it 
into  a  wholesome,  vinous,  salubrious,  heart-cheering  beverage. 

4128.  Fermentation  is  an  internal  motion  of  the  parts  of  a  fermentable  body.  This 
motion,  in  the  present  case,  is  always  accompanied  with  an  evident  ebullition,  the  bub- 
bles rising  to  the  surface,  and  there  forming  a  scum,  or  soft  and  spongy  crust,  over  the 
whole  liquor.  This  crust  is  frequently  raised  and  broken  by  the  air  as  it  disengages 
itself  from  the  liquor,  and  forces  its  way  through  it.  This  effect  continues  whilst  the 
fermentation  is  brisk,  but  at  last  gradually  ceases.  The  liquor  now  appears  tolerably 
clear  to  the  eye,  and  has  a  piquant  vinous  sliarpncss  upon  the  tongue.  If  in  this  state 
the  least  hissing  noise  be  heard  in  the  fermenting  liquor,  the  room  is  too  warm,  and 
atmospheric  air  must  be  let  in  at  the  doors  and  at  the  windows.  Now,  continue 
Crocker,  is  the  critical  moment  wliich  the  ciderist  must  not  lose  sight  of;  for,  if  he 
would  have  a  strong,  generous,  and  pleasant  liquor,  all  further  sensible  fermentation 
must  be  stopped.  This  is  best  done  by  racking  off  the  pure  part  into  open  vessels, 
which  must  be  placed  in  a  more  cool  situation  for  a  day  or  two ;  after  which  it  may 
again  be  barrelled,  and  placed  in  some  moderately  cool  situation  for  the  winter.  The 
Herefordshire  cider-farmers,  after  the  cider  has  perfected  its  vinous  fermentation,  place 
their  casks  of  cider  in  open  sheds  throughout  the  winter  ;  and,  when  the  si)ring  advances, 
give  the  last  racking,  and  then  cellar  it.  In  racking,  it  is  advisable  that  the  stream  from 
tlie  racking-cock  be  small,  and  that  the  receiving-tub  be  but  a  small  depth  below  tlie 
cock,  lest,  by  exciting  a  violent  motion  of  the  parts  of  the  liquor,  another  fermentation 
be  brought  up.  The  feculence  of  the  cider  maybe  strained  through  a  filtering-bag,  and 
placed  among  the  second-rate  ciders  ;  but  by  no  means  should  it  be  returned  to  the 
prime  cider.  In  this  situation  the  cider  will,  in  course  of  time,  by  a  sort  of  insensible 
fermentation,  not  only  drop  the  remainder  of  its  gross  lees,  but  will  become  transparent, 
highly  vinous,  and  fragrant. 

4129.  According  to  Knight,  after  the  femifentation  has  ceased,  and  the  liquor  is  become 
clear  and  bright,  it  should  instantly  be  drawn  off,  and  not  suffered  on  any  account  again 
to  mingle  with  its  lees  ;  ibr  these  possess  much  the  same  properties  as  yeast,  and  would 
inevitably  bring  on  a  second  fermentation.  The  best  criterion  to  judge  of  the  proper 
moment  to  rack  off  will  be  the  brightness  of  the  liquor ;  and  this  is  always  attended  with 
external  marks,  which  serve  as  guides  to  the  cider-maker.  The  discharge  of  fixed  air, 
which  always  attends  the  progress  of  fennentation,  has  entirely  ceased  ;  and  a  thick  crust, 
formed  of  fragments  of  tlie  reduced  pulp,  raised  by  the  buoyant  air  it  contains,  is  col- 
lected on  the  surface.  Tlie  clear  liquor  being  drawn  off  into  anotlier  cask,  the  lees  are 
put  into  small  bags,  similar  to  those  used  for  jellies :  through  these  whatever  liquor  the 
lees  contain  gradually  filtrates,  becoming  perfectly  bright ;  and  it  is  then  returned  to  that 
in^  tlie  cask,  in  which  it  has  the  effect,  in  some  measure,  of  preventing  a  second  ferment- 
ation.     It  appears  to  have  undergone  a  considerable  change  in  the  process  of  filtration, 
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Its  colour  is  remarkably  deep,  its  taste  harsh  and  flat,  and  it  has  a  strong  tendency  to 
become  acetous ;  probably  by  having  given  out  fixed  and  absorbed  vital  aii'.  Should  it 
become  acetous,  which  it  will  frequently  do  in  forty-eight  hours,  it  must  not  on  any 
account  be  put  into  the  cask.  If  the  cider,  after  being  racked  off,  remains  bright  and 
quiet,  nothing  more  is  to  be  done  to  it  till  the  succeeding  spring;  but  if  a  scum  collects 
on  the  surface,  it  must  immediately  be  racked  off'  into  another  cask,  as  tliis  would  pro- 
duce bad  effects  if  suffered  to  sink.  If  a  disposition  to  ferment  with  violence  again 
appears,  it  will  be  necessary  to  rack  off  from  one  cask  to  another,  as  often  as  a  hissing 
noise  is  heard.  The  strength  of  cider  is  much  reduced  by  being  frequently  racked  off; 
but  this  arises  only  from  a  larger  portion  of  sugar  remaining  unchanged,  which  adds  to 
the  sweetness  at  the  expense  of  the  other  quality.  The  juice  of  those  fruits  which  pro- 
duce very  strong  ciders  often  remains  muddy  during  the  whole  winter,  and  much  atten- 
tion must  frequently.be  paid  to  prevent  an  excess  of  fermentation. 

4130.  The  casks,  into  which  the  liquor  is  put  whenever  racked  off,  should  always  have 
been  thoroughly  scalded,  and  dried  again  ;  and  each  should  want  several  gallons  of  being 
fuU,  to  expose  a  larger  surface  to  the  air. 

4131.  The  above  precautions  neglected  by  the  ciderist,  the  inevitable  consequence  will  be 
this  :  —  Another  fermentation  will  quickly  succeed,  and  convert  the  fine  vinous  liquor  he 
was  possessed  of  into  a  sort  of  vinegar ;  and  all  the  art  he  is  master  of  vnll  never  restore  it 
to  its  former  richness  and  purity.  When  the  acetous  fennentation  has  been  suffered  to 
come  on,  the  following  attempts  may  be  made  to  prevent  the  ill  effects  of  it  from  running 
to  their  full  extent : — A  bottle  of  French  brandy,  half  a  gallon  of  spirit  extracted  from 
the  lees  of  cider,  or  a  pailful  of  old  cider,  poured  into  the  hogshead  soon  after  the 
acetous  fermentation  is  begun  :  but  no  wonder  if  all  these  should  fail,  if  the  cider  be 
still  continued  in  a  close  warm  cellar.  To  give  effect  to  either,  it  is  necessary  that  the 
liquor  be  as  much  exposed  to  a  cooler  air  as  conveniently  may  be,  and  that  for  a  con- 
siderable length  of  time.  By  such  means  it  is  possible  fermentation  may,  in  a  great 
measure,  be  repressed  :  and  if  a  cask  of  prime  cider  cannot  thence  be  obtained,  a 
cask  of  tolerable  second-rate  kind  may.  These  remedies  are  innocent :  but  if  the 
farmer  or  cider-merchant  attempt  to  cover  the  accident,  occasioned  by  negligence  or 
inattention,  by  applying  any  preparation  of  lead,  let  him  reflect,  that  he  is  about  to 
commit  an  absolute  and  unqualified  murder  on  those  whose  lot  it  may  be  to  drink  his 
poisonous  draught. 

4132.  Stumming,  which  signifies  the  fuming  of  a  cask  with  burning  sulphur,  may  some- 
times be  advantageous.  It  is  thus  performed: — Take  a  stripe  of  canvas  cloth,  about  twelve 
inches  long  and  two  broad ;  let  it  be  dipped  into  melted  brimstone  :  when  tliis  match  is 
dry,  let  it  be  lighted,  and  suspended  from  the  bung  of  a  cask  (in  which  there  are  a  few 
gallons  of  cider)  until  it  be  burnt  out.  The  cask  must  remain  stopped  for  an  hour  or 
more,  and  be  then  rolled  to  and  fro,  to  incorporate  the  fumes  of  the  match  with  the  cider  ; 
after  which  it  may  be  filled.  If  the  stumming  be  designed  only  to  suppress  some  slight 
improper  fennentation,  the  brimstone  match  is  sufficient ;  but  if  it  be  required  to  give 
any  additional  flavour  to  the  cider,  some  powdered  ginger,  cloves,  cinnamon,  &c.  may 
be  strewed  on  the  match  when  it  is  made.  The  burning  of  these  ingredients  with  the 
sulphur  will  convey  somewhat  of  their  fragrance  to  the  whole  cask  of  cider;  but  to  do 
it  to  the  best  advantage,  it  must  be  performed  as  soon  as  the  vinous  fermentation  is 
fully  perfected. 

4133.  Cider  is  generally/  in  the  best  state  to  be  put  into  the  bottle  at  two  years  old,  where 
it  will  soon  become  brisk  and  sparkling ;  and  if  it  possesses  much  richness,  it  will  remain 
with  scarcely  any  sensible  change  during  twenty  or  thirty  years,  or  as  long  as  the  cork 
duly  performs  its  office. 

4134.  In  making  cider  for  the  common  tise  of  the  form-house,  few  of  the  foregoing  rules 
are  attended  to.  The  flavour  of  the  liquor  is  here  a  secondary  consideration  with  the 
farmer,  whose  first  object  must  be  to  obtain  a  large  quantity  at  a  small  expense.  The 
apples  are  usually  ground  as  soon  as  they  become  moderately  ripe  :  and  the  juice  is  either 
racked  off" at  once  as  soon  as  it  becomes  bright,  or  more  frequently  conveyed  from  the  press 
immediately  to  the  cellar.  A  violent  fermentation  soon  commences,  and  continues  until 
nearly  the  whole  of  the  saccharine  part  is  decomposed.  The  casks  are  filled  up  and 
stopped  early  in  the  succeeding  spring,  and  no  further  attention  is  either  paid  or  re- 
quired. The  liquor  thus  prepared  may  be  Jcept  from  two  to  five  or  six  years  in  the  cask, 
according  to  its  strength.  It  is  generally^arsh  and  rough,  but  rarely  acetous ;  and 
in  this  state,  it  is  usually  supposed  to  be  preferred  by  the  farmers  and  peasantry.  When 
it  has  become  extremely  thin  and  harsh  by  excess  of  fermentation,  the  addition  of  a  small 
quantity  of  bruised  wheat,  or  slices  of  toasted  bread,  or  any  other  farinaceous  substance, 
will  much  diminish  its  disposition  to  become  sour, 

il35.  Madeira  Cider.  Take  new  cider  from  the  press,  mix  it  with  honey  till  it  bears  an  egg,  boil  it 
gently  for  a  quarter  of  an  hour,  but  not  in  an  iron  pot ;  take  off  the  scum  as  it  rises,  let  it  cool,  then 
barrel  it,  without  filling  the  vessel  quite  full :  bottle  it  off  in  March.  In  six  weeks  afterwards,  it  will 
be  ripe  for  use,  and  as  strong  as  Madeira.    The  longer  it  is  afterwards  kept,  the  better.  (Mech.  Mag.) 
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4136.  PeiTi/ Is  manufactured  on  exactly  the  same  principles  as  cider.  The  pears 
should  not  be  quite  ripe,  and  the  admixture  of  some  wildings  will  add  much  to  the 
sprightliness  of  the  taste.  "  It  is  thought  by  some  to  resemble  champagne  more  than 
gooseberry  wine  does ;  and  it  is  said,  when  of  the  best  quality,  to  have  been  at  times 
sold  instead  of  champagne. "     (Lardners  Cyc  Dom.  Econ. ) 

4137.  The  produce  of  cider  or  perry  by  the  acre  can  only  be  guessed  at,  by  first  ascer- 
taining the  number  of  trees.  From  an  orchard  of  trees  in  full  bearing,  half  a  hogshead 
of  cider  may,  in  seasons  ordinarily  favourable,  be  expected  from  the  fruit  of  each  tree.  As 
the  number  of  trees  on  the  acre  varies  from  ten  to  forty,  the  quantity  of  cider  must  vary 
in  the  same  proportion,  that  is,  from  five  to  twenty  hogsheads.  Pear-trees,  in  equally 
good  bearing,  yield  fully  one  third  more  liquor  ;  therefore,  although  the  liquor  extracted 
from  pears  sells  at  a  lower  price  than  that  produced  from  apples,  yet  the  value  by  the 
acre,  when  the  number  of  trees  is  the  same,  is  nearly  on  a  par. 

Sect.  VI.      Machinery  and  Utensils  necessary  for  Cider-making. 

4138.  The  machinery  of  the  common  ciderist  includes  the  mill-hovse,  mill,  press,  cloth, 
vat,  and  cask,  with  their  appurtenances. 

4139.  Marshal,  in  The  Rural  Economy  of  Glovcestershire,  remarks,  that  a  mill-house, 
on  an  orchard-farm,  is  as  necessary  as  a  barn.  It  is  generally  one  end  of  an  out-build- 
ing, or  perhaps  an  open  shed,  under  which  straw  or  small  implements  are  occasionally 
laid  up.  The  smallest  dimensions,  to  render  it  any  way  convenient,  are  twenty-four  feet 
by  twenty ;  a  floor  thrown  over  it,  at  seven  feet  high ;  a  door  in  the  middle  of  the 
front,  and  a  window  opposite  ;  with  the  mill  on  one  side,  the  press  on  the  other  side,  of  the 
■window,  as  much  room  being  left  in  front,  towards  the  door,  for  fruit  and  utensils,  as  the 
nature  of  the  mill  and  the  press  will  allow.  The  utensils  belonging  to  a  mill-house  are 
few  :   the  fruit  is  brought  in  carts  or  baskets,  and  the  liquor  carried  out  in  pails. 

4H0.  0/  Ifie  common  cider-mill  there  are  several  varieties,  formed  on  the  principles  of  the  bark> 
mills  of  taniiers.  The  circle  enclosed  by  the  trough  is  in  Devonshire  generally  in  one  division  {Jig.  602.1,  and 


is  sometimes  divided  into  compartments  for  containing  different  varieties  of  the  same  fruit,  [fig.  603.)  The 
size  of  the  runner  varies  from  two  and  a  half  to  four  and  a  half  feet  in  diameter,  and  from  nine  to  twelve 

inches  in  thickness  ;  which  in  general  is  equal,  like 
that  of  a  grindstone,  not  varying,  like  that  of  a  mill- 
stone :  the  weight  one  or  two  tons.  The  bottom  of 
the  chace  is  somewhat  wider  than  the  runner,  that 
this  may  run  freely.  The  inner  side  rises  perpen- 
dicularly, but  the  outer  side  spreads,  so  as  to  make 
the  top  of  the  trough  some  six  or  eight  inches  wider 
than  the  bottom,  to  give  freedom  to  the  runner,  and 
room  to  scatter  in  the  fruit,  stir  it  up  while  grinding, 
and  take  out  the  ground  matter.  The  depth  is  nine 
or  ten  inches.  The  outer  rim  of  the  trough  is  three 
or  four  inches  wide ;  and  the  diameter  of  the  inner  circle,  which  the  trough  circumscribes,  froni 
four  and  a  half  to  five  feet,  according  to  the  size  of  the  mill.  This  is  sometimes  raised  by  ^^"le jof 
thick  1 
of  the  I 

the  quantilj  „.  ..._  , ...>  ^ -r~ -     •  u       u  i    v,  • 

middle-sized  mill  is  .ibout  nine  feet ;  some  are  ten,  and  some  few  twelve,  m  diameter  ;  the  whole  being 
composed  of  two,  three,  or  four  stones,  cramped  together  as  one;  and  worked,  or  at  least  finished,  alter 
they  are  cramped  together.  The  best  stones  are  raised  in  the  Forest  of  Dean  :  they  are  mo.stly  a  dark- 
reddish  gritstone  non-calcareous),  working  with  sufficient  freedom,  yet  sufficiently  hard  for  this  intention. 
The  bed  of  the  mill  is  formed,  and  the  trough  partly  hollowed,  at  the  quarry,  leaving  a  few  inches  at  the 
edge  of  each  stone  uncut  out,  as  a  bond  to  prevent  its  breaking  in  carriage.  Much  depends  on  the  quality 
of  the  stone.  It  ought  not  to  be  calcareous,  in  whole  or  in  part,  as  the  acid  of  the  liquor  would  corrode 
it.  Some  of  the  Herefordshire  stones  have  calcareous  pebbles  in  them,  which  being  of  course  dissolved 
leave  holes  in  the  stone.  Xor  should  it  be  such  as  will  communicate  a  disagreeable  tinge  to  the  hquor. 
A  clean-grained  grindstone  grit  is  the  fittest  for  the  purpose.  . 

4141.  The  runner,  as  it  has  been  seen  {fis-  1*2),  is  moved  by  means  of  an  axle  passing  through  the 
centre,  with  a  long  arm,  reaching  without  the  bed  of  the  mill,  for  a  horse  to  draw  by  ;  and  with  a  short 
one  passing  to  an  upright  swivel,  turning  upon  a  pivot,  in  the  centre  of  the  stone,  and  steadied  at  the 
top,  by  entering  a  bearing  of  the  floor  above.  An  iron  bolt,  with  a  large  head,  passes  through  an  eye  in 
the  lower  part  of  the  swivel,  into  the  end  of  the  inner  arm  of  the  axis.  Thus  the  requisite  double  motion 
is  obtained,  and  the  stone  kept  perfectly  upright  (which  it  ought  to  be)  with  great  simplicity,  and  without 
stress  to  any  part  of  the  machine.  This  is  the  ordinary  method  of  hanging  the  runner.  Ihere  is  a  more 
complex  way  of  doing  it,  but  Marshal  savs  he  sees  no  advantage  arising  from  it.  There  are  some  milU, 
it  seems,  with  two  runners,  one  opposite  the  other.    On  the  inner  arm  of  the  axis,  about  a  foot  from  the 
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runner,  is  fixed  (or  ought  to  be,  though  it  is  frequently  wanting)  a  cogged  wheel  working  in  a  circle  of 
cogs,  fixed  upon  the  bed  of  the  mill. 

4142.  The  diameter  of  the  vheel  is  determined  by  the  height  of  the  axis  above  the  bed  of  the  mill ;  the 
diameter  of  the  ring  of  cogs,  by  the  distance  of  the  wheel  from  the  centre  of  motion.  The  use  of  cog 
wheels  is  to  prevent  the  runner  from  sliding,  to  which  it  is  liable  when  the  mill  is  lull ;  the  matter,  when 
nearly  ground,  rising  up  in  a  body  before  the  stone.  Besides,  by  assisting  the  rotatory  motion  of  the 
stone,  it  renders  the  work  more  easy  to  the  horse.  These  wheels  require  to  be  made  with  great  exact- 
ness ;  and  in  a  country  where  carpenters  are  unaccustomed  to  them,  a  millwright  should  be  employetl  in 
fixing  them.  The  mill  is  placed  so  as  to  leave  a  horse-path,  about  three  feet  wide,  between  the  bed 
and  the  walls  ;  so  that  a  moderately  sized  mill,  with  its  horse-path,  takes  up  a  space  of  fourteen  or  fifteen 
feet  every  way. 

4143.  A  cider-7nill  in  use  in  the  south  of  France  [fig.  604.)  is  worked  on  a  circular  platform  of  boards, 

and  instead  of  stone  the  wheel  or  conical  roller  (n)  is  of 
cast-iron.  The  fruit  is  spread  thinly  over  the  platform, 
and  the  roller  moved  round  by  one  man  or  a  woman. 
From  the  roller's  covering  more  breadth  than  the  narrow 
bark  wheels  in  u.se  in  England,  more  fruit  is  crushed  in 
a  short  time  by  this  sort  of  mill  than  would  at  first 
sight  be  supposed 

4144.  An  eligible  description  of  mill,  where  cider  is 
only  made  for  private  use,  consists  of  a  pair  of  fluted 
rollers  working  into  each  other.  These  rollers  are  of 
cast-iron,  hollow,  about  nine  inches  in  diameter,  with 
flutes  or  teeth,  aliout  an  inch  wide,  and  nearly  as  much 
deep.  In  general  they  are  worked  by  hand,  two  men 
working  against  each  other.  Between  these  the  fruit 
passes  twice;  the  rollers  being  first  set  wide  to  break 
it  into  fragments,  and  afterwards  closer  to  reduce 
the  fragments  and  the  seeds,  the  bruising  of  the  latter  being  of  essential  use  in  making  high- 
flavoured  cider. 

4145.  The  apple-7)iill  is  an  iron  machine.  Where  iron-mills  have  been  tried,  this  metal  has  been  found 
to  be  soluble  in  the  acid  of  apples,  to  which  it  communicates  a  brown  colour  and  an  unpleasant  tastt 
No  combination  has  been  ascertained  to  take  place  between  this  acid  and  lead  ;  but  as  the  calx  of  this 
metal  readily  dissolves  in,  and  communicates  an  extremely  poisonous  quality  to,  the  acetous  juice  of  the 
apple,  it  should  never  be  suffered  to  come  into  contact  with  the  fruit  or  liquor.  (Knight  on  the  Apple  and 
Pear.)  In  Ireland  the  cider.mill  is  composed  of  two  horizontal  wooden  cylinders,  covered  with  studs  of 
iron  like  an  organ  barrel.  These  work  into  each  other  and  crush  the  apples,  which  are  afterwards  beat 
in  a  vessel  with  wooden  pestles. 

4146.  The  cider-press  in  Herefordshire  is  a  modification  of  the  common  screw-press.  In  Ireland  the 
press  bears  a  considerable  resemblance  to  the  common  wine-presses  of  France,  that  being  effected  by  a 
long  lever  which  in  England  is  effected  by  a  screw.  It  will  save  some  subsequent  trouble  if,  in  pressing 
out  the  juice,  the  action  of  the  press  be  applied  gradually,  and  very  slowly  increased.  In  this  way  the 
juices,  at  first  running  muddy,  will  at  length  come  off"  perfectly  transparent.  {Lardner's  Cyclo.  Dom.  Econ.) 

4147.  Cider  cloths  are  used  for  containing  the  pommage  in  order  to  its  being  pressed. 
They  are  usually  made  of  common  hair-cloth  ;  but  such  as  is  rather  close  in  its  texture 
is  the  best.  The  size  is  generally  about  four  feet  square ;  and  they  hold  about  two  or 
three  bushels,  or  as  much  as  the  mill  can  grind  at  once :  and  these  are  heaped  over  each 
other  till  the  press  is  full.  The  larger  presses  will  hold  from  eight  to  fifteen  bags,  which 
yield  from  one  to  two  hundi-ed  gallons  of  liquor,  according  to  the  largeness  of  what  is 
termed  the  cheese.  To  perform  the  work  neatly,  it  is  necessary  to  have  two  sets  of  these 
bags  :  for  they  clog  and  fur  in  pressing,  and  consequently  become  unfit  for  use  till  they 
have  been  washed  and  dried ;  so  that,  while  this  is  doing,  either  the  press  must  stand 
still  or  another  set  be  ready  to  employ  it.  But  some,  instead  of  hair  bags,  lay  long 
straw  .under  the  pommage,  the  ends  of  which  they  turn  up  over  it ;  then  cover  the 
pommage  entirely  with  fresh  clean  straw,  upon  which  they  spread  another  layer  of 
pommage,  and  so  on  alternately,  till  the  press  is  full.  Either  of  the  methods  will  do ; 
but  those  who  are  desirous  of  doing  the  work  in  the  neatest  and  best  manner  generally 
use  bags. 

4148.  Tlie  cider-vat  is  a  vessel  made  for  the  purpose  of  receiving  the  pommage,  or  the 
cider  before  it  is  racked  off  into  the  cask.  Vessels  of  this  kind  should  be  made  of  wood, 
as  where  lead  is  employed  it  is  liable  to  be  corroded  by  the  malic  acid. 

4149.  Cider  casks,  when  new,  though  the  wood  be  ever  so  well  seasoned,  are  apt  to 
give  a  disagreeable  relish,  unless  due  caution  be  used  before-hand.  Frequent  scalding 
with  hot  water,  into  which  some  handfuls  of  salt  have  been  first  thrown,  or  with  water 
in  which  some  of  the  pommage  has  been  boiled,  and  washing  afterwards  with  cider,  are 
the  usual  remedies  against  this  evil,  and  seldom  fail  of  removing  it  effectually.  Of  old 
casks,  beer-vessels  are  the  worst,  as  they  always  spoil  cider ;  and,  in  return,  cider-casks 
infallibly  spoil  beer.  Wine  and  brandy  casks  do  very  well,  provided  the  tartar  adhering 
to  their  sides  be  carefully  scraped  off,  and  they  are  well  scalded. 


Chap.   XI. 

Laying  out  of  Farm  and  other  Culturable  Lands. 

4 1 50.  The  farming  lands  of  an  estate  are  in  general  the  grand  source  of  its  annual 
rental.  The  demesne  lands  are  chiefly  for  enjoyment ;  the  roads  afford  no  direct  in- 
come;  the  villages,   manufactories,  commonly  the  mines  and  fisheries,  and  often  also 
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the  woods,  yield  no  income  of  consequence ;  but  there  remain  the  lands  to  be  let  out  to 
the  professional  farmer,  market-gardener,  nurseryman,  and  cottagers  :  from  these  tlie 
landlord  generally  derives  his  principal  return  for  the  capital  laid  out  on  the  estate. 
Having  therefore  disposed  of  all  the  other  parts  of  the  territory,  it  remains  only  to 
arrange  the  farming  or  culturable  lands  in  farms  of  different  cliaracters  and  sizes,  in 
cottage  lands,  gardens,  or  orchard  grounds  :  these  may  be  considered  in  regard  to  their 
extent  and  arrangement. 

Sect.  I.     Extent  or  Size  of  Farm  and  Cottage  Lands. 

4151.  The  proper  size  of  farms,  or  of  land  to  be  let  in  any  way,  must  necessarily  be 
that  which  best  suits  the  markets  :  not  altogether  the  market  of  the  moment,  for  there 
may  be  a  run  for  large  or  for  small  farms ;  but  the  market  on  an  average  of  years, 
times,  and  circumstances. 

4152.  21ie  enlargement  or  diminution  of  farms  can  proceed  only  for  a  time,  and  to  a  limited 
extent.  'I'he  interest  of  the  landlord,  which  gave  the  first  impulse,  is  ever  vigilant  to  check 
its  progress,  when  it  is  attempted  to  carry  tlie  measure  beyond  due  bounds.  It  is  in  this 
that  the  security  of  the  public  consists,  if  it  were  ever  possible  that  the  public  interest 
should  be  endangered  by  the  enlargement  of  farms.  Accordingly,  in  most  of  our  coun- 
ties, a  few  tenants,  of  superior  knowledge  and  capital,  have  been  seen  to  hold  consider- 
able tracts  of  land,  which,  after  a  few  years,  were  divided  into  a  number  of  separate 
farms.  The  practice  of  these  men  is  a  lesson  to  their  neighbours  ;  and  their  success  never 
fails  to  bring  forward,  at  the  expiration  of  their  leases,  a  number  of  competitors.  When- 
ever skill  and  capital  come  to  be  generally  diffused,  there  can  be  few  instances  of  very 
large  farms,  if  a  fair  competition  be  permitted.  No  individual,  whatever  may  be  his 
fortune  and  abilities,  can  then  pay  so  high  a  rent  for  several  farms,  each  of  them  of  such 
a  size  as  to  give  full  room  for  the  use  of  machinery,  and  other  economical  arrangements, 
as  can  be  got  from  separate  tenants'.  The  impossibility  of  exercising  that  vigilant  super- 
intendence, which  is  so  indispensable  in  agricultural  concerns,  cannot  long  be  compen- 
sated by  any  advantages  which  a  great  farmer  may  possess.  His  operations  cannot  be 
brought  together  to  one  spot,  like  those  of  the  manufacturer ;  the  materials  on  which  he 
works  are  seldom  in  the  same  state  for  a  few  days,  and  his  instruments,  animated  and 
mechanical,  are  exposed  to  a  great  many  accidents,  which  his  judgment  and  experience 
must  be  called  forth  instantly  to  repair. 

4153.  If  ive  examine  the  various  sizes  of  farms  in  those  districts  where  the  most  perfect 
freedom  ejcists,  and  the  best  management  prevails,  we  shall  find  them  determined,  with 
few  exceptions,  by  the  degree  of  superintendence  which  they  require.  Hence,  pastoral 
farms  are  the  largest ;  next,  such  as  are  composed  both  of  grazing  and  tillage  lands  ; 
then  such  rich  soils  as  carry  cultivated  crops  every  year;  and,  finally,  the  farms  near 
large  towns,  wliere  the  grower  of  corn  gradually  gives  way  to  the  market  gardener,  cul- 
tivating his  little  spot  by  manual  labour.  The  hills  of  the  south  of  Scotland  are  distri- 
buted into  farms  of  the  first  class  ;  the  counties  of  Berwick  and  Roxburgh  into  those 
of  the  second ;  and  the  smaller  farms  of  the  Lothians  and  of  the  Carse  of.  Gowrie, 
wJiere  there  seems  to  be  no  want  of  capital  for  the  management  of  large  farms,  are  a 
sufficient  proof  of  the  general  principle  which  determines  the  size  of  farms.  {Sup. 
Encyc.  Brit.  art.  Agr.) 

Sect,  II.     Laying  out  Farms  and  Farmeries. 

4154.  The  arrangement  of  farms  naturally  divides  itself  into  whatever  relates  to  the 
farmery  or  home-stall,  and  what  relates  to  the  arrangement  of  the  fields,  roads,  fences, 
and  water-courses.  In  a  country  like  Britain,  long  under  cultivation,  it  is  but  seldom 
that  these  can  be  brought  completely  under  the  control  of  the  improver;  but  cases 
occur  where  this  may  be  done  without  restraint,  as  in  the  enclosure  of  large  commons ; 
and  in  Ireland  and  the  highlands  of  Scotland  the  opportunities  are  frequent. 

SuBSECT.  I.     Situation  and  Arrangement  of  the  Farmery. 

4155.  Tlie  general  principles  of  designing  farmeries  and  cottages  having  been  already 
treated  of:  we  have  in  this  place  chiefly  to  apply  them  to  particular  cases.  Though 
the  majority  of  farms  may  be  described  as  of  mixed  culture,  yet  there  are  a  number 
which  are  almost  exclusively  devoted  to  pasture,  as  mountain  farms  ;  to  meadow  culture, 
as  irrigated  or  overflown  lands,  lands  in  particular  situations,  as  in  fenny  districts,  and 
those  situated  on  the  borders  of  some  description  of  rivers :  there  are  others  in  which 
peculiar  crops  are  chiefly  raised,  as  in  the  case  of  the  liop  and  seed  farms  of  Kent,  Essex, 
and  Surrey.  All  these  require  a  somewhat  different  kind  and  extent  of  accommodation 
in  the  farm  buildings. 

4156.  2%e  requisites  for  a  farmery  common  to  most  characters  of  farms  are,  a  central 
situation,  neither  too  high  nor  too  low,  shelter,  water,  exposure  to  the  south  or  south- 
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east,  in  preference  to  other  points  ;  a  level  or  flat  area  of  sufficient  extent  for  the  build- 
ings, yards,  and  gardens ;  grass-land  sufficient  for  one  small  enclosure  or  more  ;  and 
suitable  outlets  to  the  different  parts  of  the  farm,  and  to  public  roads  and  markets. 

4157.  Some  of  these  requisites  may  be  supplied  by  art,  as  shelter,  by  plantations  ;  water, 
by  wells  and  ponds;  a  flat,  by  levelling  ;  and  grass-lands,  by  culture:  the  direction  of 
the  roads  depends  entirely  on  the  designer.  But  in  some  cases  the  situation  of  the 
farmery  cannot  be  rendered  central,  as  it  frequently  happens  in  the  fenny  districts  of 
Cambridgeshire,  where  danger  might  be  incurred  from  extraordinary  floods ;  and  in  the 
case  of  mountainous  sheep  farms,  where  a  central  situation  might  be  so  elevated  as  to 
be  deprived  of  most  of  the  other  requisites.  Still,  even  in  these  cases,  the  general  re- 
quisites ought  to  be  attained  as  far  as  practicable ;  and  there  are  degrees  of  attainment,  as 
to  a  central  situation,  to  be  arrived  at  even  among  fens  and  inountains. 

4158.  Excellent  examples  of  different  descripfioiis  of  farmeries  are  to  be  found  in  Ber- 
wickshire, Northumberland,  East  Lothian,  and  on  the  Marquis  of  Staffijrd's  estates  in 
Shropshire,  Staffordshire,  and  Sutherland.  Besides  a  great  number  of  cottages  and 
farmeries  of  different  descriptions,  thirty-seven  new  farmeries  have  been  erected  by  the 
Marquis  of  Stafford  in  Shropshire  alorie.  Loch,  Lord  Stafford's  agent,  in  describing  these 
{Account  of  Improvements  on  the  M.  of  Stafford's  Estates,  ^c.),  states,  that  "  much  attention 
and  consideration  have  been  given  to  the  plans  of  tliese  buildings,  with  the  view  of  com- 
bining as  many  advantages  as  possible,  and  of  arranging  the  different  parts  in  such  a 
•way  as  to  save  the  time  of  the  tenant  and  his  people,  and  in  order  that  their  extent 
might  be  reduced  to  the  least  size  practicable,  securing  at  the  same  time  the  accommo- 
dation required.  The  most  approved  plans  in  both  ends  of  the  island  were  consulted, 
and  a  gradual  improvement  has  been  made  on  them.  The  latter  ones  combine  the  ad- 
vantages of  the  English  and  Scotch  buildings,  avoiding,  it  is  hoped,  their  respective 
defects.  To  almost  every  one  of  these  homesteads  is  attached  a  threshing  machine, 
constructed  on  the  best  principles :  wherever  water  could  be  obtained,  that  has  been 
made  use  of  as  the  impelling  power ;  and,  of  late,  some  of  the  more  extensive  farms 
have  been  provided  with  steam-engines  for  that  purpose." 

4159.  In  selecting  a  few  of  these  examples,  the  first  we  shall  mention  is  that  of  Sidera, 
or  Cider  Hall,  in  Sutherland,  erected  in  1818.  The  soil  of  this  farm  is  of  a  light  and 
excellent  quality,  particularly  suited  to  the  Norfolk  rotation  of  husbandrj',  which  is 
followed  by  Rule,  the  new  tenant,  a  native  of  the  county  of  Roxburgh.  The  house  and 
homestead  cost  2200/.  It  is  built,  in  the  most  sufficient  manner,  of  stone  and  lime, 
and  covered  with  Easdale  slate,  from  the  west  coast  of  Scotland.  In  the  garden,  which 
is  an  old  one,  there  are  some  of  the  finest  holly  trees  to  be  met  with  any  where,  with 
several  apple,  pear,  and  gean,  or  small  black  cherry,  trees,  of  so  considerable  a  size  as  to 
show  that  there  is  nothing  in  the  climate  to  prevent  the  growth  of  even  the  more  delicate 
kinds  of  timber,  if  not  exposed  to  the  sea  breeze. 

4160.  The  accommodations  of  the  house  are,  on  the  ground  floor,  a  parlour,  lobby,  and 
staircase,  family  room,  pantry,  and  kitchen  ;  behind  may  be  an  open  yard,  and  in  front  a 
flower-garden  ;  the  chamber  story,  a  bedroom  and  bedcloset,  two  bedrooms,  maid  servant's 
room,  and  bedroom.  Tlie  offices  contain  a  cart-house,  stable,  tool-house,  threshing- 
mill,  and  straw-house,  horse-course,  cattle-sheds,  dairy,  calf-pen,  cow-byre,  feeding-byre, 
boothy  (j.  e.  booth  or  lodge)  for  ploughmen  ;  pigsties,  and  poultry  above  ;  paved  way, 
and  cattle-yards. 

4161.  As  an  example  of  a  Northumberland  farmery  for  a  farm  of  from  400  to  500  acres, 
we  have  recourse  to  The  General  Iteport  of  Scotland.  The  accommodations  are  as 
follows  :  —  In  the  dwelling-house  are  the  entrance,  stairs  to  chambers  and  cellars,  and 
lobby,  dining-room,  pantry,  coal-closet,  parlour,  business-room,  kitchen,  back-kitchen, 
dairy,  store-room,  poultry,  farm-servants'  kitchen,  boiling-house,  root-house,  riding-horse 
stable.  In  the  economical  buildings  are  a  cart -shed,  straw-barn,  and  granary  over  ; 
corn-barns,  hinds,  byre  for  three  cows,  byre  for  ten  cows,  with  feeding  passage  in  the 
centre ;  calf-house,  loose-horse  place,  stable,  feeding  sheds  for  cattle,  with  feeding 
passage  along  the  centre ;  pigs,  dung-places,  straw-yards,  cart-shed,  and  open  court. 
The  aspect  of  the  house  is  south,  and  the  garden  and  orchard  arc  in  front  of  it. 

4162.  As  an  example  of  a  very  complete  farmery  for  a  txirnip  and  barley  soil,  we  give 
that  of  Fearn  (fig.  605.),  erected  by  the  Marquis  of  Stafford  in  the  parish  of  Escall 
Magna,  in  Shropshire,  in  1820.  The  farm  contains  460  acres  of  turnip  soil;  and  the 
farmery  the  following  accommodations,  including  a  threshing  machine  driven  by  steam. 
In  the  house  are  two  parlours  (a,  a),  family-room  (6),  brew-house,  two  stories  (c)  ;  pantry 
(c/),  milk-house  (e),  kitchen  (f),  bedrooms  (g),  menservants'  bedroom  (h).  In  the 
court  offices  a  hackney-stable  (i),  stair  under  cover  (k),  waggon-shed  and  granary  over 
(/),  tool-house  (m),  cow-house  (n),  places  for  turnips  and  straw  (o,  p),  steam-engine  {q), 
barn  (r),  straw  or  other  cattle-food  (s),  stall-fed  cattle  (f),  stables  (w),  turnip-houses  (v), 
piggeries,  poultry,  tools,  and  necessary  (w),  cattle-sheds  to  each  yard  (j). 
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4163.  As  an  example  of  a  farmery  to  be  managed  by  a  bmhf,  we  give  hat  of  Skelbo, 
also  in  Sutherland.  \he-^farm  consists  of  450  acres,  the  Sre^'''.f'\'f'^JZ^,l 
heatliery  >vaste.  It  contains  a  suitable  house  for  the  gneve  or  baiU  1,  ^"^  aUached  to 
the  office  is  a  threslung  machine,  combining  a  com  or  m-eal-miU.     Its  accommodations 
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are,  a  chafr-hous3,  corn-rooms,  threshing-inill,  witli  water-wheel  and  straw-house ; 
cattle-sheds,  poultry-houses,  and  piggery;  stables,  byres,  cart-shed,  cattle-shed,  dairy, 
meal-house,  lodge  for  ploughmen,  paved  way,  and  cattle-yards. 

41 64.   ^s  an  example  of  a  small  farmeri/  in  the  coitntij  of  Stafford,  we  select  that  of 

Knollwall.  {fig." 606'.)  The  extent  is  104 
acres ;  the  soil  is  strong  and  rather  wet,  and 
tliere  are  some  water  and  other  meadows. 
The  house  and  yard-buildings  are  of  brick 
and  tile,  and  their  accommodations  are,  a 
kitchen  (a),  a  brew-house  (6),  parlour  (c),  git- 
ting-room  (d),  pantry  (e),  milk-house  (f), 
court-yard  open  (g),  coals  (/;),  hackney- 
stable  (i),  turkey-house  (it),  pigsties  (/),  wag- 
gon-horse stable  (7rt),  corn-bay  {n),  barn  (o), 
straw-bay  {p\  cow-tyings(9),  fodder-bins  (r), 
calf-houses  {s),  and  waggon-shed,  granary 
over,  connected  with  barn  (<). 

4165.  As  an  example  of  n  middle-sized 
farmery  on  a  clayey  soil,  we  may  refer  to  that 
of  Newstead,  in  Staffordshire.  This  farm 
contains  314  acres,  and  the  tenant.  Ford,  is 
said  to  be  an  example  to  the  whole  country. 
The  accommodations  of  the  farmery  are,  in  the 
dwelling-house,  an  outer  kitchen,  and  kitchen, 
master's  room,  brew-house,  dairy,  pantry, 
parlour,  bedrooms,  cheese-room,  attics.  In 
the  court  a  shed  for  waggons,  with  granary  over,  hackney  stable,  waggon-horse  stable, 
cattle-sheds,  turnip-houses,  fodder-house,  straw-bays,  threshing-mill  with  water-wheel, 
corn-bay,  tool-house,  workshop,  bay  for  unthreshed  corn,  small  granary,  and  pigsties. 

4166.  j4s  an  example  of  an  ecoyiomical  farmery  for  a  farm  of  50  or  60  acres,  we  copy 
from  The  General  Bcport  of  ScoLland.  The  accommodations  are  :  —  in  the  house,  a 
kitchen,  parlour,  store-room,  pantry,  with  three  bedrooms,  and  a  light  closet  over  ;  closet, 
milk-room,  and  scullery.  In  the  economical  buildings  are,  a  stable  with  a  l<3ose  stall, 
byre  for  ten  cows,  cattle-shed,  barn,  cart-shed,  with  granary  over  ;  pigsties  and  cattle- 
yard.  This  appears  one  of  the  most  compact  and  eligible  plans  for  the  farmeries  of 
arable  farms  under  100  acres. 

4167.  Js  an  improi^ed  Berivickshirc  farmery,  we  submit  another  specimen  from  The 
General  Report.  Its  accommodations  are  calculated  for  a  farm  of  600  acres,  and  consist, 
in  the  dwelling-house  range,  of  a  porch,  lobby,  dining-room,  parlour,  kitchen,  scullery, 
coal-place,  store-room,  dairj',  pantry,  business-room,  poultry,  steaming-house,  bailiff's 
room.  The  economical  buildings  contain  a  riding-horse  stable,  tool-house,  cart-shed, 
with  granary  over  ;  corn-barn,  straw-b,arn,  feeding-house  for  36  head  of  cattle,  root- 
house,  byre  for  cows,  calf-pens,  stable  for  ten  horses,  pigs,  with  yard  and  troughs,  cattle- 
sheds,  dung-basin,  and  urinai  ium  under  ;  cattle-yards,  cart-road  paved,  rick-yard,  mill 
track,  open  court,  lawn,  garden,  and  orchard. 

4168.  A  farmery  for  a  turnip  soil  of  from  600  to  900  acres,  from  the  same  work, 
deserves  consideration  as  a  very  complete  specimen  of  arrangement.  Omitting  the 
farm-house,  the  economical  buildings  contain  a  stable,  cow-houso,  servants'  cow,  root- 
house,  young  horses'  stable,  straw-barn,  corn-barn,  stable,  cart-shed,  place  for  pickling 
wheat,  killing  sheep,  or  other  odd  jobs ;  feeding-house,  carpenter's  workshop,  pigs,  geese, 
common  poultry,  turkeys,  pigs,  cattle-sheds,  dung  and  straw  courts,  with  urinariums  in 
the  centre  of  each,  paved  cart-road  round,  open  court  between  the  yard  and  dwelling- 
house,  rick-yard,  paddocks  of  old  pasture,  ponds  for  drinking  and  washing  the  horses' 
legs. 

4169.  The  accommodaliovs  for  a  farm-house,  &\ntd\A&  to  such  a  design  and  to  the 
style  of  life  which  the  person  who  can  occupy  such  a  farm  is  entitled  to  enjoy,  are  as 
follows :  —  In  the  parlour  story  there  is  a  lobby,  w  ith  staircase  to  chambers  and  cellars, 
drawing-room,  bedroom,  a  family  work-room,  dining-room,  business-room,  kitchen, 
barrack- room  or  manservant's  room,  store-room,  dairy,  &c.  On  the  first  floor  are  two 
best  bedrooms,  two  other  bedrooms,  bed-closets,  another  closet,  and  a  water-closet ;  over 
are  servants'  rooms. 

4170.  Js  a  farmery  for  an  arable  farm  near  London  of  350  acres  (fig.  607.),  we  shall 
give  as  an  example  one  erected  (with  some  variations)  in  the  county  of  Middlesex,  in 
1810.  It  is  to  be  observed,  that  in  Middlesex  ftu-ming  a  great  object  is  hay,  especially 
meadow  hay,  for  the  London  market,  which  gives  rise  to  the  covered  spaces  for  loaded 
carts  (j)  ;  it  being  the  custom  to  load  the  carts  at  night,  place  them  under  cover,  and  yoke 
and  go  on  the  road  early  the  following  morning.      The  accommodations  of  this  farmery 
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arc,  in  tlie  dwelling-house,  a  lobby  and  stair  (a),  dining-room  (6),  drawing-room  and 
grccn-liouse  (c),  a  liousckecpcr's  room,  nursery  or  butler's  pantry  (d),  dairy  (c),  kitchen 
(fj,  back  kitchen  and  brew-house  (g),  gig-house  or  coach-house  (/i),  small  stable  (i), 
harness-room  and  stair  to  men's  room  and  hay-loft  (k).  In  the  economical  buildings 
are  a  granary  (/),  pigs  (m),  carts  or  odd  articles  (?(),  water-closet  (o),  poultry  (;>),  litter 
for  the  stable  (y),  stable  for  twelve  horses  (r),  chaff-room  (.0,  litter  {t),  room  for  cutting 
hay  into  chaf!"  (w),  places  for  liorse  food,  or  straw,  hay,  &c.  (ti),  cattle-sheds  (u>),  open 
colonade  for  loaded  hay-carts  (r),  straw  end  of  barn  (y),  corn-floor  (2),  imthreshed  corn 
and  corn-floor  f<J-),  machine  (1),  mill  course  (2),  cows  (3),  cow-food  (4),  calves  (5), 
bailiff's  house  (6),  implements  (7),  wood-house,  coals.  Sec.  (8),  kitchen-court  to  master's 
house  (9),  garden  (10),  poultry-yard  (11),  bailiff's  garden  (12),  lawn,  shrubbery,  and 
sheep-walk  (13),  pond  (14),  rickyard  (15),  stack-stands  (16),  urinarium  (17). 

4171.   Jn  the  clevaiio7is  of  tliis  furincry  (fi-r.  COS.),  some  attention  has  been  paid  to 
eficct,  by  intermingling  trees,  chiefly  oaks,  with  thorns  and  honeysuckles. 
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4172.  All  anomalous  design  of  a  farmery  for  a  hay-farm  {Jig.  609.),  calculated  for 
effect  and  for  inspection  from  the  sitting-room  (a,  a),  contains  the  following  economical 
buildings :  —  A  poultry-house  with  granary  over  (a),  a  chaise-house  with  men's  room 


over  (6),  rabbits  (c),  tools  (rf),  carts  (e),  open  sheds  for  carts  or  other  implements  (f), 
sick  horse  or  cow,  &c.  (g),  pigs  (h),  stable  (ij,  calves  {k),  cows  (I),  open  passage  lighted 
from  above  and  pump  (m),  saddle-horse,  &c.  (?i),  straw  (o),  chaff-cutting  room  (p), 
hand-threshing-machine  (q),  unthreshed  corn  (r),  loaded  carts  of  hay  (s,  t),  hay-ricks 
with  roof  movable  on  wheels  to  protect  the  hay  while  binding  (?/),  ponds  (r),  lawn  (?('), 
yard  (x).  Sitting  in  the  circular  room  (a,  a),  the  master  may  look  down  the  light  passage 
which  has  a  wire  door,  and  along  the  oblique  front  of  the  buildings,  and  see  every  door 
that  is  opened.  He  may  also,  as  appears  by  the  elevation  {fg.  610.)  see  the  men  binding 
hay  under  the  movable  covers. 
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4173.   An  anomalous  design  for  a  corn  and  stall-feeding  farm  (fg.  611.)>  >"  which  the 
stacks  are  built  on  the  tops  of  the  stables,  cattle,  and  cart-sheds  (a),  may  be  noticed,  as 

pleasing  in  effect,  but 
not  likely  to  be  so  use- 
ful as  the  more  simple 
plans.  The  hay,  roots, 
and  straw,  are  stacked 
in  the  central  circle  (6), 
and  very  readily  sup- 
plied to  the  stable  (c), 
cow-stalls  (c2),  or  feed- 
ing-yards (c).  The 
threshing-machine  (/)  is 
driven  by  water,  which 
is  supplied  by  a  circuit- 
ous route  (g),  from  the 
pond  near  the  house  (A). 
The  elevation  {fig.  612.) 
has  a  good  effect  when 
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all  the  stacks  are  in  their  places,  and  untouched  j  but  as  they  are  removed  to  the  barn  the 
appearance  of  the  flat-roofed  sheds  will  not  be  so  consonant  to  established  notions  of 
beauty  and  neatness. 

4174.   A  farmery  for  a  meadow-farm  of  250  acres  near  London  (fig.  613.),  may  be 
arranged  as  follows  :  — The  house  may  contain  a  porch,  lobby,  and  stair  to  chambers  and 


cellars  (a),  parlour  (6),  bedroom  or  study  (c),  pantry  (d),  kitchen  (e),  lumber-room  (f), 
business-room  (g),  back  kitchen  [h),  coal  cellar  and  maid's  room  over  (i),  wood-house 
(A-),  yard  and  pump  (/),  pigs  (m),  chaise  (n),  poultry  (o),  tools  and  roots,  &c.  (p),  two 
stalls,  and  a  saddle  and  liarness  place  (q),  harrows  and  large  implements,  &c.  (r), 
bailiff's  house  or  men's  lodge  («),  cows  ({),  chafF-cutting  room,  and  granary  over  (u), 
straw-barn  (y),  corn-floor  (it)),  imthreshed  corn  (x),  stable  and  stall  for  litter  (?/),  loaded 
or  empty  carts  and  implements  (z),  watering-trough  (4')>  rick-stands  (1),  bailiff's  garden 
(2),  master's  garden  (3),  lawn  (4),  paddock  of  old  grass  (5). 

4175.  A)i  anomalous  design  for  a  lur  nip-farm  of  500  acres  (fig.  615)  contains  a 
dwelling-house  (a),  on  an  eminence  commanding  not  only  the  farmery  (6),  but  great 
part  of  the  fai-m.  It  is  surrounded  by  tlie  ricks  for  shelter  (c),  and  by  a  pond  (d),  which 
drives  the  threshing-machine  (e),  and  forms  a  foreground  to  the  distant  scenery.  There 
are  a  large  feeding-shed  (f),  a  bailiff's  house  and  garden  (g),  and  the  other  usual  ac- 
commodations. The  elevation  of  the  feeding-sheds  and  end  of  the  barn  looking  towards 
the  house  is  simple  and  not  inelegant.    (Jig.  614.)     Farmeries  of  this  sort  are  not  sub- 

614 


raitted  as  examples  for  general  imitation,  but  merely  as  sources  of  ideas  to  such  as  have 
the  designing  of  this  species  of  rural  buildings,  for  employers  who  have  a  taste  for  design 
and  for  originality,  and  who  can  afford  to  gratify  that  taste.  It  is  a  poor  business,  and 
one  which  never  can  procure  much  applause,  when  a  proprietor  of  wealth  and  cultivated 
mind  erects  for  his  own  use  the  same  sort  of  farmery,  or,  indeed,  of  any  other  buildings, 
as  the  tenants  who  support  him.  In  East  Lothian,  Berwickshire,  Northumberland,  and 
on  the  Marquis  of  Stafford's  estates  both  in  England  and  Scotland,  are  some  noble 
examples  of  substantial,  commodious,  and  even  elegant  farmeries.  (See  Gen.  Rep.  of 
Scotland,  and  Loch's  Imp,  on  the  Marg.  of  Sta ford's  Estates,  ^c.  8vo.  1819.) 
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SuBSECT.  2.  Laying  out  Cottages- 
All  6.  Cottage  buildings  include  a  variety  of  habitations,  from  the  farm-house  down- 
wards. On  a  large  estate  there  will  be  cottages  for  tradesmen  and  mechanics,  with  and 
without  fields  and  gardens  ;  others  for  market- gardeners  and  nurserymen,  surrounded  by 
gardens  and  orchards ;  for  operative  manufacturers  ;  for  day-labourers  ;  and,  on  the 
farm  lands  near  the  farmeries,  for  ploughmen  and  herdsmen.  The  extent  of  ground 
which  ought  to  accompany  these  cottages  must  be  determined  entirely  by  the  demand  : 
the  regular  labourer  and  ploughman  require  the  least ;  and  the  gardener  and  tradesman, 
who  keep  a  horse  or  horses  and  cow,  the  most. 

4177.  A  cottage  Jit  for  a  tradesman,  me- 
chanic, or  bailiff,  given  in  The  General  lieport 
of  Scotland,  contains  the  following  accommo- 
dations :  —  A  porch,  lobby,  living-room,  two 
closets  with  beds,  pantry  and  dairy,  fuel  and 
lumber-place,  pig,  and  garden.  The  cow  is 
kept  at  the  farmery,  if  for  a  bailiff;  the  poultry 
over  the  fuel-place,  and  the  bees  on  stands  in 
the  open  garden. 

4178.  Adnuble  cottage  of  only  one  floor  {J^. 
616.)  contains  in  each,  the  kitchen  (a),  with 
oven  ib),  pantry  and  dairy  (c),  lobby  (rf),  two 
bedrooms  {e,  e),  entrance  door  (/),  front 
court-yard  (g),  pigs  (Ji),  necessaries  (z).  The 
gardens  are  at  each  end,  and  the  cows  sup- 
posed to  be  kept  at  the  farmery. 

4179.  A  cottage  on  a  smaller  scale  contains 
the  entrance  and  stair,  parlour  and  bedroom. 
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with  two  good  bedrooms  over.  Behind  the  main  body  of  the  house  is  a  lean-to,  con- 
taining the  kitchen  with  dairy  and  pantiy,  brewing,  fuel,  and  lumber-place.  The  usual 
appendages  are  detached. 

4180.  A  double  cottage  for  two  married  ploughmen,  given  in  The  General  Report  of 
Scotland,  contains  a  porch,  and  stair  to  bedrooms,  living-room,  pantry  and  dairy,  back 
kitchen,  cow  or  pig-house,  gardens,  and  two  good  bedrooms  to  each. 

4181.  A  labourers  cottage  with  cow- 
'^  I  \house  and  piggery  (fg.  617.),  as  com- 
monly constructed  in  the  south  of  Scot- 
land, is  thus  arranged  : — The  cow-house 
(a)  and  piggery  (c)  are  in  a  lean-to. 
The  dwelling  contains,  on  the  ground 
floor,  an  entrance  and  stair  to  bed-gar- 
ret (6),  large  kitchen  and  living-room 
(e),  dairy  and  pantry  (rf),  coal  and  wood 
(g),  necessary  (/;). 

4182.  A  good  mechanic's  cottage  (fg' 
618.)  is  thus  arranged:  — Parlour  (a), 
kitchen  (6),  closet  (c),  dairy  and  pantry 

(d),  closet  to  parlour  (e),  tool-house  (_/"), 
poultry  (g),  back  entrance  to  the  kitchen 
and  fuel-place  (/;),  back  entrance  to  house 
and  stair  (i) ;  over  are  two  ^ood  bedrooms, 
behind  is  a  small  court-yard,  and  the  gar- 
den surrounds  the  whole. 

4183.  Where  cottages  are  erected  as  pic- 
turesque objects,  various  external  forms  and 
styles  of  design  may  be  adopted,  and  at  the 
same  time  the  requisite  degree  of  comfort 
preserved  within.  Three  may  be  grouped 
together  (fig.  619.)  and  each  have  the  usual 
accommodation  of  kitchen  (a)  and  par- 
lour (6),  with  the  usual  closets  and  garret  bedrooms.  For  cottages  of  upper  servants, 
on  the  demesne  lands  of  proprietors,  Gothic  elevations  {f^.  620.),  Chinese,  Swiss,  and 
Italian  {fg.  621.),  and  every  other  va- 
riety, may  be  adopted. 
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4184.  For  entrance  lodges  there  are  many  elegant  designs  by  Gandy,  Roberton,  Pap- 
worth,  and  others ;  some  simple  and  modern,  and  others  in  imitation  of  the  elder  styles 
of  building. 

4185.  A  very  simple  entrance  lodge  of  one  story  (fig.  621.)  may  contain  a  kitchen  (a), 
parlour  and  bed-room  opening  into  it  (6),  pantry  (c),  and  closet  (d).  Towards  the  road 
there  may  either  be  a  bow  projection  or  porch.  Detached,  in  the  garden,  and  concealed 
by  trees  and  shrubs,  may  be  the  usual  appendages  to  comfortable  cottages. 

SuBSECT.  3.      Laying  out  the  Farm  Lands. 

4186.  In  arranging  Jhrvi  lands,  the  principal  considerations  are  the  size  and  shape  of 
the  fields,  and  tlie  next  the  access  to  them  and  to  the  farmery  by  proper  roads. 

4187.  The  form  and  size  of  fields  have  too  often  been  determined  without  much 
regard  to  the  size  of  the  farm,  the  exposiu'e,  and  the  equability  of  the  soil.  This  is  the 
more  to  be  regretted  in  the  case  of  live  fences,  which  ought  to  «.ndure  for  a  long  course 
of  years,  and  which  cannot  be  eradicated  without  considerable  expense.  In  The  Code 
of  Jlgriculture  it  is  observed,  that  when  a  whole  farm  is  divided  into  fields  of  various 
sizes,  it  is  difficult  to  form  a  plan  so  as  to  suit  a  regular  rotation  of  crops,  or  to  keep 
very  accurate  accounts.  Whereas,  by  having  the  fields  in  general  of  a  large  size,  the 
whole  strength  of  a  farm  and  the  whole  attention  of  the  fanner  are  directed  to  one 
point ;  while  an  emulation  is  excited  among  the  ploughmen,  when  they  are  thus  placed 
in  circumstances  which  admit  their  work  to  be  compared.  Some  small  fields  are 
certainly  convenient  on  any  farm,  for  grazing  and  other  purposes  to  be  afterwards 
explained.  On  elevated  situations,  also,  the  shelter  derived  from  small  enclosures  is 
of  use. 

4188.  A  number  of  small  enclosures,  irregularly  shaped,  surrounded  with  trees  or  high  hedge's,  in  corn 
farms,  and  more  especially  in  corn  lands  situated  in  a  flat  country  where  shelter  is  unnecessary,  is  exceed, 
ingly  injurious  to  the  farmer.  Besides  the  original  expense  of  making  the  enclosures,  the  injury  done  to 
the  crops  of  grain,  produced  by  the  want  of  a  free  circulation  of  air,  and  the  harbour  aftbrded  to  num- 
bers of  small  birds;  the  very  site  of  numerous  hedges,  with  their  attendant  ditches,  and  the  uncultivated 
slips  of  land  on  both  sides  of  them,  consume  a  much  larger  proportion  of  arable  land  than  is  commonly 
imagined.  Hodges,  especially  if  accompanied  by  rows  of  trees,  greatly  exhaust  the  ground  of  its  fertility, 
nourish  weeds,  the  seeds  of  which  may  be  widely  disseminated,  and,  by  the  exclusion  of  air,  the  har- 
vesting of  the  crop  is  carried  on  more  slowly.  Even  upon  meadow  land,  small  enclosures  encircled  by 
hedges  are  injurious,  as  they  prevent  the  circulation  of  air  for  making  or  drying  the  hay.  Small  en- 
closures, with  high  hedges  and  trees,  are  also  extremely  injurious  to  the  roads  in  their  neighbourhood. 

4189.  IVith  Jielils  of  a  considerable  size  less  ground  is  wasted,  and  fewer  fences  are  to  uphold.  The 
crops  of  grain,  being  more  exposed  to  wind,  can  be  harvested  earlier,  and  they  suffer  less  from  damp 
seasons.  Small  enclosures  in  pasture  are  more  productive  in  winter,  being  better  sheltered ;  but  in 
summer  the  larger  and  more  open  the  enclosures  are  the  better ;  for  in  hot  weather  both  cattle  and  sheep 
always  resort  to  the  most  airy  places.  It  is  easier,  also,  when  they  are  in  pasture,  to  obtain  a  supply  of 
water  in  large  fields  than  in  small  ones  :  indeed,  tields  are  sometimes  so  small,  that  it  is  very  difhcult  to 
procure  an  adequate  supply  of  water  even  in  winter.  But  the  conclusive  argument  in  favour  of  large 
arable  fields  is  this,  that  where  fields  are  small,  much  time  and  labour  are  wasted  by  short  turnings  ;  and 
it  is  now  ascertained,  "  that  if  fields  are  of  a  regular  shape,  and  the  ridges  of  a  proper  length,  five 
ploughs  may  do  as  much  work  as  si.K  ploughs  in  fields  of  a  small  size  and  of  an  irregular  shape ;  while 
every  other  branch  of  labour  (such  as  dunging,  sowing,  harrowing,  reaping,  and  carrying  in  the  harvest,) 
can  be  executed,  though  not  altogether,  yet  nearly,  in  the  same  proportion."  {Husb.  of  Scot.  vol.  i. 
p.  41.  and  Sup.  Encyc.  Brit.  art.  Agr.) 

4190.  The  circumstances  on  which  the  size  of  f  elds  ciigliu  to  depend  are,  the  extent  of 
the  farm  in  which  they  are  situated,  the  nature  of  the  soil  and  subsoil,  the  rotations 
adopted,  the  inclination  of  the  ground,  its  being  in  pasturage  or  otherwise,  and  the 
nature  of  the  climate.      {Code.) 

4191.  Extent  of  the  farm.  The  size  of  fields  ought  certainly,  in  some  measure,  to  depend  upon  the 
extent  of  the  possession.  In  small  farms  near  towns,  from  six  to  twelve  acres  may  be  sufficient  ;  but 
where  farms  are  of  a  considerable  extent,  fields  from  twenty  to  even  fifty  acres,  and,  in  some  particular 
cases,  as  high  as  sixty,  may  be  used  to  advantage.  In  general,  however,  even  on  large  farms,  when 
permitted  by  local  circumstances,  fields  of  a  medium  size,  as  from  fifteen  to  twenty-five  English  acres, 
are  recommended  by  competent  judges. 

4l!i2.  Soil  and  subsoil.  In  dividing  a  farm  into  fields,  the  nature  of  the  soil  and  subsoil  ought  to  be 
kept  in  view.  Where  the  soil  is  various,  it  would  be  proper  to  separate  the  light  from  the  heavy.  They 
are  not  only  better  calculated  for  different  crops  and  dittierent  rotations,  but  are  naturally  adapted  to  be 
cultivated  at  different  seasons.  It  is  unfortunate,  therefore,  to  have  soils  of  a  heterogeneous  nature 
mingled  in  the  same  field.  But  where  this  partially  takes  place,  for  instance,  where  there  is  only  an 
acre  or  two  of  light  soil  to  ten  or  twenty  of  strong  soil,  let  the  following  plan  be  adopted  :  —  At  any 
slack  time,  either  in  summer  or  winter,  more  especially  when  the  field  is  under  fallow,  employ  two 
carts  and  horses  with  four  fillers,  to  cover  the  acre  or  two  of  light  soil,  with  the  strong  soil  contiguous, 
and  the  soil  in  the  field  will  then  become  more  uniform.  In  fields  where  light  soils  predominate,  the 
plan  might  be  reversed.  This  plan,  though  at  first  expensive,  is  attended  with  such  advantages  that, 
whenever  it  is  necessary  and  practicable,  it  ought  to  be  carried  into  effect. 

4193.  The  rotalimi  adopted.  It  may  be  considered  as  a  good  general  rule,  to  divide  a  farm  according 
to  the  course  of  crops  pursued  in  it;  that  is  to  say,  a  farm  with  a  rotation  of  six  crops  should  have  six 
fields,  or  twelve,  according  to  circumstances.  It  is  proper  to  have  a  whole  field,  if  the  soil  be  uniform, 
under  one  crop;  and  every  farmer  of  experience  knows  the  comfort  of  having  the  produce  of  the  farm 
as  equal  every  year  as  the  soil  and  season  will  admit  of 

4194.  Inclination  of  the  ground.  It  is,  however,  evident  that  the  size  of  the  fields  must  in  some 
respects  depend  on  the  flatness  or  the  hilly  shape  of  the  ground.  Even  on  dry  land,  if  there  be  a  rise  on 
the  ground,  from  fifteen  to  twenty  chains  is  sufficient  length ;  for  if  the  ridge  be  longer,  the  horses 
become  much  fatigued  if  compelled  to  plough  a  strong  furrow  up-hill  beyond  that  length  in  one  direc- 
tion. This  objection,  however,  to  large  fields,  may  in  some  measure  be  obviated,  by  giving  the  ridges 
and  furrows  in  such  fields  as  are  on  the  sides  of  a  hill,  such  an  obliquity  as  may  diminish  the  difficulties 
01  the  ascent 
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419;).  Pasturage.  Where  the  systems  of  grazing  and  tillage  alternately  is  followed  (more  especially 
where  the  fields  are  pastured  for  two  or  three  years  in  succession),  it  is  convenient  to  have  the  fields  of 
from  twenty  to  perhaps  thirty  English  acres.  The  farmer  is  thus  enabled  to  divide  his  stock,  which  he 
cannot  well  do  with  larger  fields.  The  cattle  or  slieep  remain  more  quiet  than  if  a  greater  number  were 
collected  together,  and  less  grass  is  destroyed  by  treading.  When  such  a  field  has  been  pastured  for 
some  time,  the  stock  should  be  removed  to  another,  till  the  grass  in  the  former  has  renewed,  and  is  fit 
for  being  eaten.  Such  a  size  also,  in  general,  suits  graziers  better  tlian  larger  ones,  and  consequently 
fields  of  this  extent,  when  in  pasture,  generally  let  for  more  rent. 

419.').  Climate.  The  last  circumstance  to  be  considered,  in  determining  the  proper  size  of  fields,  is  tlie 
nature  of  the  climate.  In  dry  and  cold  climates,  small  enclosures  are  desirable  on  account  of  shelter  ; 
whereas,  in  wet  countries,  the  fields  under  culture  cannot  be  too  open  and  airy,  for  the  purpo.se  of  drv- 
ing  the  ground,  of  bringing  forward  and  ripening  the  grain,  and  of  enabling  the  farmer  more  easily  to 
secure  it  during  an  unfavourable  harvest,  by  having  a  free  circulation  of  air.  But,  though  on  large  farms 
fields  should  in  general  be  formed  on  an  extensive  scale,  yet  there  is  a  convenience  in  having  a  few  smaller 
fields  near  the  farm-house  for  keeping  the  family  cows  ;  for  turning  out  young  horses,  mares,  and  foals  ; 
for  raising  a  great  variety  of  vegetables ;  and  for  trying  experiments  on  a  small  scale,  which  may  after- 
wards be  extended,  if  they  shall  be  found  to  answer.  When  enclosures  are  too  large  for  particular  pur- 
poses, and  where  no  small  fields,  as  above  recommended,  have  been  prepared,  large  fields  may  be  sub- 
divided by  sheep-hurdles,  a  sort  of  portable  fence  well  known  to  every  turnip-grower.  In  this  way,  great 
advantage  may  be  derived  from  the  constant  use  of  land  that  would  otherwise  have  been  occupied  by 
stationary  fences;  and  the  expense  of  subdivision.^,  which,  on  a  large  farm,  would  necessarily  have  been 
numerous,  is  thereby  avoided.  This  fence  is  perfectly  effectual  against  sheep,  though  it  is  not  so  well  cal- 
culated for  stronger  animals. 

4197.    The  shape  of  fields  may  be  either  square  or  oblong. 

4198.  Square  fields.  The  advantage  of  having  the  fences  in  straight  lines,  and  the  fields,  when  large,  of 
a  square  form,  is  unquestionable,  as  the  ploughing  of  them  under  this  arrangement  can  be  carried  on  witli 
much  greater  despatch.  Some  farmers,  whose  fields  are  of  a  waving  or  uneven  shape,  and  who  enclose 
with  hedge  and  ditch,  carry  their  fence  through  the  hollows,  or  best  soil,  with  a  view  of  raising  a  good 
hedge  ;  thus  often  sacrificing,  for  the  sake  of  the  fence,  the  form  of  their  field.  A  straight  line,  however, 
is  preferable,  even  though  it  should  be  necessary  to  take  some  particular  pains  to  enrich  the  soil  for  the 
•hedge,  where  it  is  thin  and  poor,  on  any  elevation.  By  means  of  the  square  form,  an  opportunity  is 
afforded  of  ploughing  in  every  direction,  when  necessary  ;  and  less  time  is  lost  in  carrying  on  all  the  oper- 
ations of  husbandry  in  a  field  of  that  form  than  of  any  other.  When  the  waving  form  is  necessary  to  secure 
proper  water  runs,  plantations  may  be  so  disposed  as  to  reduce  the  fields  to  squares  or  oblongs,  and  the 
fences  to  straight  lines.  Rectangular  fields  have  another  advantage,  that  in  fields  of  that  shape  it  m.iy 
be  known  whether  the  ploughmen  have  performed  their  duty,  the  quantity  of  work  done  being  easily  c;;!. 
culated,  from  the  length  and  breadth  of  a  certain  number  of  ridges. 

4199.  Oblong  fields.  When  fields  are  small,  an  oblong  shajie  should  be  preferred,  that  the  ploughings 
may  be  dispatched  with  as  few  turnings  as  possible.  This  form  has  also  other  advantages  :  the  fields  are 
more  easily  subdivided,  and  water  can  in  almost  every  case  be  got,  by  making  proper  ponds  in  the  meeting 
or  joining  of  three  or  four  fields,  whose  gutters  or  ditches  will  convey  water  to  the  ponds.  In  turnip  soils, 
where  the  shape  is  oblong,  it  is  easier  to  divide  the  turnips  with  nets  or  hurdles,  for  the  convenience  of 
feeding  them  off  with  sheep.  If  the  ridges  are  too  long,  and  the  field  dry  and  level,  the  length  may  be  re- 
duced by  making  cross  head-lands,  or  head-ridges,  at  any  place  that  may  be  considered  the  fittest  by  the 
occupier.     {Code  of  Agr.  152  to  157.) 

4200.  Hedge-row  trees  are  very  generally  objected  to  by  agriculturists.  Notwithstand- 
ing the  garden-like  appearance  which  they  give  to  the  landscape,  "  it  seems  to  be  agreed 
by  the  most  intelligent  agriculturists  that  they  are  extremely  hurtful  to  the  fence,  and  for 
some  distance  to  the  crops  on  each  side  ;  and  it  is  evident,  that  in  many  instances  the  high- 
ways, on  the  sides  of  which  they  often  stand,  suffer  greatly  from  their  shade.  It  has  there- 
fore been  doubted  whether  such  trees  be  profitable  to  the  proprietor,  or  beneficial  to  the 
public  ;  to  the  farmer  they  are  almost  in  every  case  injurious,  to  a  degree  beyond  what  is 
commonly  imagined."     {Sujip.  to  Encyc.  Brit.  art.  Agr.) 

4201.  The  opinion  of  Loch,  a  well  informed  and  unprejudiced  improver  of  landed  property,  is  of  an 
opposite  descriirtion.  He  says :  "  There  is  no  change  in  the  rural  economv  of  England  more  to  be  regretted, 
than  the  neglect  which  is  now  shown  to  the  cultivation  and  growth  of  hedge-row  timber.  The  injury 
which  it  does  to  the  cultivation  of  the  land  is  much  exaggerated,  especially  if  a  proper  selection  of  trees  is 
made  ;  but  even  the  growth  of  the  ash,  so  formidable  to  agriculturists,  might  be  defended,  on  the  ground 
that  without  it  the  best  implements  employed  in  the  cultivation  of  the  soil  could  not  be  made.  It  is  well 
known  that  good  hedgc-row  timber  is  by  far  the  most  valuable  both  for  naval  and  domestic  purposes  ;  its 
superior  toughness  rendering  it  equally  valuable  to  the  ship-builder  and  to  the  ploughwright.  The  value 
which  it  is  of  in  affording  shelter  is  also  material :  besides,  the  raising  of  grain  is  not  the  only  purpose  of 
life,  or  the  only  matter  to  be  attended  to,  nor  the  only  object  worthy  of  attention,  'i'he  purpose's  of  war  and 
of  national  glory,  the  protection  and  the  extension  of  our  commerce,  the  construction  and  repair  of  build- 
ings, and  even  the  enjoyment  arising  from  the  rich  and  beautiful  effect  produced  by  such  decoration  and 
ornament,  are  all  objects  of  material  importance  to  the  well-being  and  constitution  of  a  highly  cultivated 
state  of  society.  Even  upon  the  more  narrow  basis  of  individual  utility,  this  practice  might  be  defended 
and  recommended  ;  for  it  is  not  useless  to  consider  how  many  families  and  estates  have  been  preserved 
when  pressed  by  temporary  difficulties  (from  which  none  are  exempted),  by  a  fall  of  hedge-row  timber! 
One  of  the  best  legacies  which  a  great  proprietor  can  leave  his  country  and  his  family,  is  an  estate  well 
stocked  with  such  trees."  Believing,  as  we  do,  that  there  can  be  no  real  and  permanent  beauty  that  is 
inconsistent  with  utility,  we  prefer,  for  arable  lands,  hedges  wholly  without  timber  trees.  In  pasture  lands 
we  would  rather  see  the  trees  in  scattered  groups  than  in  the  hedges  ;  because  so  placed  they  are  only  injuri. 
ous  to  the  pasture;  whereas  in  the  hedge  they  are  injurious  to  that  and  the  pasture  also. 

4202.  The  gates  of  fields  should  in  most  cases  be  placed  in  the  middle  of  that  side  of 
the  field  whicJi  is  nearest  the  road,  because,  in  carting  home  produce,  or  in  cartino-  out 
manure,  the  labour  of  carting  is  less  on  a  road  than  on  the  soft  ground  of  the  field^  and 
because  such  carting  always  more  or  less  injures  this  ground  ;  a  part  of  it  along  the  head- 
lands being  necessarily  subjected  to  repetition  in  the  same  track  ;  and  not  in  an  ano-le,  or 
at  one  comer,  unless  particular  circumstances  point  out  this  as  the  preferable  mode. 
Some  contend  that  the  gates  of  fields  should  be  placed  in  or  near  the  corner  next  to  the 
road  or  homestead  ;  but  our  objection  to  this  arrangement  is,  that,  in  carting  out  manure, 
or  carting  home  the  crop,  the  headland  is  liable  to  be  much  more  severely  injured  by  cart 
ruts  than  when  the  gate  is  in  the  middle. 
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4203.  The  drainage  and  water-courses,  if  any,  on  farm  lands,  require  to  be  attended  to 
in  laying  out  the  fences,  so  as  if  possible  to  make  the  ditches  of  tlie  latter  serve  as  open 
drains ;  also,  when  opportunity  offers,  for  conveying  streams  to  be  used  in  irrigation,  or 
for  driving  machinery.  The  fences  and  roads  will,  to  a  certain  extent,  be  guided  by  the 
course  of  such  stream  or  streams. 

4204.  ^s  an  eiainple  of  laying  out  farm  lands  from  a  newlij  enclosed  common,  we 
submit  the  case  of  a  flat  surface,  a  strong  retentive  clay  soil,  a  moist  climate,  a  situation 
distant  from  markets,  with  no  other  object  in  view  than  that  of  making  as  much  of  the 
lands  as  possible. 

4205.  A  public  road  [fig.  623.  a)  passes  the  farm,  and  the  farmery  is  approached  by  a  private  road  (6). 
caa  ihe  size  of  the  farm  deemed 

"•^•*  proper  is  350  acres ;  the  most 

profitable  mode  of  occupation 
is,  18U  in  arable,  and  the  re- 
mainder in  pasture  The  arable 
subjected  to  a  rotation  of  1st, 
beans  drilled,  or  naked  fallow 
dunged;  2d,  wheat ;  3d,  clover 
and  rye-grass,  fed  off  or  mown 
for  soiling  cattle;  4th,  wheat 
or  oats,  if  the  clover  was  mown, 
dunged.  The  grass-lands  are 
supposed  to  be  wholly  fed  off, 
chieriy  with  cattle,  but  also 
with  ten  cows,  for  butter  and 
breeding,  and  a  few  sheep. 

4206.  The  buildings  (f)  are 
placed  in  the  centre  of  the  farm, 
and  contain  stabling  for  four 
work-horses,  and  opeji  sheds  for 
eight  oxen  ;  130  feet  of  sheds 
for  thirty  fatting  cattle;  a  barn, 
with  threshing-machine  im- 
pelled by  wind;  houses  for  ten 
cows,  and  other  conveniences 
in  proportion.  There  is  a 
kitchen-garden,  orchard,  rick- 
yard,  and  two  paddocks  {d,f), 
adjoining  the  farmery. 

4207.  The  grass-fields  [g),con- 
tain  only  ten  acres  each,  to 
admit  of  the  great  advantage  of 
shifting  the  stock  from  one  to 
another.  They  are  most  distant 
from  the  farmery,  because  re- 
quiring least  cartage ;  and,  some 
of  them  being  in  the  lowest  part 
of  the  farm,  they  may  be  irri- 
gated. Trees  are  avoided  in 
the  fences,  as  injurious  in  flat 
surfaces  and  adhesive  soils.  For 
the  purposes  of  shading  cattle, 
one  or  two  might  be  planted  in 
the  angles  of  the  field;  but  a 
temporary  shed  of  the  rudest 
and  slightest  materials,  and 
easiest  taken   down,   removed, 

and  reconstructed,  is  preferable,  as  calculated  to  distribute  the  manure  produced  by  the  cattle  when  at 
rest 

4208.  The  arable  lands  (h)  are  preserved  in  the  centre,  to  save  carting  to  and  from  the  tannery  ;  and 
the  enclosures  are  four  times  the  size  of  the  grass-fields,  each  shift  forming  one  large  enclosure,  containing 
four  fields,  divided  only  by  open  ditches  for  carrying  off  the  surface  water.  The  two  small  central  fields 
shown  under  aration,  are  supposed  alternately  in  turnips,  potatoes,  cabbages,  &c.  for  cows,  &c.  and  wheat 
The  paddocks  and  closes  are  for  calves  or  colt£. 

4209.  The  chief,  and  almost  sole,  products  of  this  farm  will  be  wheat  and  beef:  the 
former  best  worth  sending  to  a  distant  market ;  the  latter  easily  transported  to  any  dis- 
tance ;  and  both  staple  commodities. 

4210.  With  respect  to  roads,  sometimes  a  £arm  is  situated  on  both  sides  of  a  highway; 
in  which  case  all  the  fields  may  be  made  to  open  into  it,  eitlier  directly  or  through  an  inter- 
vening field.  Hence  no  private  road  is  wanting,  excepting  a  few  yards  to  reach  the  farmery. 
But  when,  as  is  most  generally  the  case,  the  lands  are  situated  at  a  distance  from  a  great 
road,  and  approached  by  a  lane  or  by-road,  then  from  that  by-road  a  private  road  is  re- 
quired to  the  farmery,  and  a  lane  or  lanes  from  it  so  contrived  as  to  touch  at  most  of  the 
fields  of  the  farm.  In  wet  and  clayey  soils,  these  lanes  must  be  formed  of  durable  mate- 
rials ;  but  in  dry  soils,  provided  attention  be  paid  to  fill  in  the  cart  ruts  as  they  are  formed 
(by  the  leading  out  of  dung,  or  home  of  corn),  with  small  stones,  gravel  or  even  earth,  the 
lane  may  remain  green  ;  and,  being  depastured  by  sheep  or  cattle,  will  not  be  altogether 
lost.  It  is  essentially  necessary  to  make  a  piece  of  road  at  the  gate  of  every  enclosure, 
that  being  the  spot  which  is  most  frequently  in  use.  Without  this  precaution,  it  often 
becomes  a  mire  where  corn  is  thrown  down  and  spoiled  in  harvest,  or,  if  it  is  attempted 
to  avoid  the  mire,  the  gate-posts  and  neighbouring  fence  are  often  damaged.  (Cowiwzu- 
tUcations  to  the  Board  of  ylericuUure,  vol.  ii.  p.  251.) 
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4211.  Willi  good  private  roads  a  farmer  will  perform  his  operations  at  much  less  expense ;  the  labour  of 
the  horses  will  be  much  easier  ;  a  greater  quantity  or  weight  of  grain  and  other  articles  may  be  more  ex- 
peditiously carried  over  them;  manure  can  be  Tiiore  easily  conveyed  to  the  fields ;  the  harvest  can  be 
carried  on  more  rapidly  ;  and  wear  and  tear  of  every  description  will  be  greatly  reduced.  {Code  of  Agri. 
culture,  p.  158.) 


BOOK  III. 

OF    IMPROVING    THE    CULTURABLE    LANDS    OF    AN    ESTATE. 

4212.  Having  completed  the  general  arrangement  of  an  estate,  the  next  thing  is  to 
improve  the  condition  of  that  part  of  it  destined  to  be  let  out  to  tenants,  which,  as  already 
observed,  constitutes  the  chief  source  of  income.  The  farm  lands  being  enclosed  and 
subdivided,  and  the  farmeries  and  cottages  built  in  their  proper  situations,  in  manj' cases 
no  other  improvements  are  vi^anted  on  the  soil  than  such  as  are  given  by  the  tenant  in 
the  ordinary  course  of  culture.  But  there  are  also  numerous  cases,  in  which  improve- 
ments are  required  which  could  not  be  expected  from  an  occupier  having  only  a  temporary 
interest  in  his  possession ;  and  these  form  the  present  subject  of  discussion.  Such 
improvements  are  designated  by  agriculturists  permanent,  as  conferring  an  increased 
purchasable  value  on  the  property,  in  opposition  to  improvements  by  a  temporary 
occupier,  the  benefits  of  which  are  intended  to  be  reaped  during  his  lease.  The  latter 
class  of  improvements  includes  fallows,  liming,  inarling,  manuring,  improved  rotations, 
and  others  of  greater  expense,  according  to  the  length  of  lease,  rent,  and  encouragement 
given  by  the  landlord  :  the  former,  which  we  are  now  about  to  discuss,  includes  draining, 
embanking,  irrigating,  bringing  waste  lands  into  cultivation,  and  improving  the  condition 
of  lands  already  in  a  state  of  culture. 


Chap.  I. 

Draining  Watery  Lands. 

4213.  Draining  is  one  of  those  means  of  improvement,  respecting  the  utility  of  which 
agriculturists  are  unanimous  in  opinion.  Though  practised  by  the  Romans  (14.3.),  and 
in  all  probability  in  some  cases  by  the  religious  fraternities  of  the  dark  ages,  it  was  not 
fill  after  the  middle  of  the  last  century  that  its  importance  began  to  be  fully  understood 
in  Britain  ;  and  that  some  individuals,  and  chiefly  Dr.  Anderson  and  Elkington,  began 
to  practise  it  on  new  principles.  About  the  same  time,  the  study  of  geology  became  more 
general,  and  this  circumstance  led  to  the  establishment  of  the  art  on  scientific  principles. 
The  public  attention  was  first  excited  by  the  practice  of  Elkington,  a  farmer  and  self- 
taught  professor  of  the  art  of  draining  in  Warwickshire  and  the  adjoining  comities.  On 
the  practice  of  this  artist  most  of  the  future  improvements  have  been  founded  ;  and  they 
have  been  ably  embodied  in  the  account  of  his  practice  by  Johnston,  from  wliose  work 
we  shall  draw  the  principal  materials  of  tliis  section,  borrowing  also  from  the  writings 
of  Dr.  Anderson,  Marshal,  Smith,  Farey,  Stephens,  and  some  others  on  the  same 
subject,  and  from  the  sixth  and  seventh  volumes  of  the  Highland  Society's  Transactions. 
After  submitting  some  general  remarks  on  the  natural  causes  of  wetness  in  lands,  we  shall 
consider  in  succession  the  drainage  of  boggy  lands,  hilly  lands,  mixed  soils,  retentive  soils, 
and  mines  and  quarries  ;  and  then-  the  kinds  of  drains,  and  draining  materials. 

Sect.  I.      Natural  Causes  of  Wetness  in  Lands,  and  the  general  Theory  of  Draining. 

4214.  The  successful  practice  of  draining  in  a  great  measure  depends  on  a  proper 
knowledge  of  the  structure  of  the  earth's  upper  crust,  that  is,  of  the  various  strata  of  which 
it  is  composed,  as  well  as  of  their  relative  degrees  of  porosity,  or  capability  of  admitting  or 
rejecting  the  passage  of  water  through  them,  and  likewise  of  the  modes  in  which  water  is 
formed,  and  conducted  from  the  high  or  hilly  situations  to  the  low  or  level  groimds.  In 
\vhatever  way  the  hills  or  elevations  that  present  themselves  on  the  surface  of  the  globe 
were  originally  formed,  it  has  been  clearly  shown,  by  sinking  large  pits,  and  digging 
into  them,  thai  they  are  mostly  composed  of  materials  lying  in  a  stratified  order,  and  in 
oblique  or  slanting  directions  downwards.  Some  of  these  strata,  from  their  nature  and 
properties,  are  capable  of  admitting  water  to  percolate  or  pass  through  them  ;  wliile  others 
do  not  allow  it  any  passage,  but  force  it  to  run  or  filtrate  along  their  surfaces  without 
penetrating  them  in  any  degree,  and  in  that  way  conduct  it  to  the  more  level  grounds 
below.  Tlierc  it  becomes  obstructed  or  dammed  up  by  meeting  with  impervious  materials 
of  some  kind  or  other,  by  which  it  is  readily  forced  up  into  the  superincumbent  layers 
where  they  l)appen  to  be  open  and  porous,  soon  rendering  them  too  wet  for  the.  purposes 
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of  agriculture ;  but  where  they  are  of  a  more  tenacious  ami  impeiictrablo  quality,  they 
only  become  gradually  softened  by  the  stagnant  water  below  tliem  ;  l)y  vvliich  the  surface 
of  the  ground  is,  however,  rendered  equally  moist  and  swampy,  though  somewhat  more 
slowly  tlian  in  the  former  case.  It  may  also  be  observed,  that  some  of  the  strata  which 
constitute  such  hilly  or  mountainous  tracts  are  found  to  be  continued  with  much  greater 
regularity  than  others ;  those  which  are  placed  nearest  to  the  surface,  at  t!ic  inferior  parts 
of  such  hills  or  elevations,  being  mostly  broken  or  interrupted  before  they  reach  the  tops 
or  higher  pai'ts  of  them  ;  while  those  which  lie  deeper,  or  below  them  at  the  bottom,  show 
themselves  in  these  elevated  situations.  Thus,  that  stratum  which  may  lie  the  third  or 
fourth,  or  still  deeper,  at  the  commencement  of  the  valley  may  fonn  the  uppermost  layer 
on  the  summits  of  hills  or  mountainous  elevations.  This  arrangement  or  chstribution  of 
the  different  strata  may  have  been  produced  partly  by  the  circumstances  attending  the 
original  elevation  of  such  mountainous  regions,  and  partly  from  the  materials  of  tlie 
original  exterior  strata  being  dissolved  and  carried  down  into  the  valleys  by  successive 
rains  and  other  causes,  and  thus  leaving  such  as  were  immediately  below  them  in  an  ex- 
posed and  superficial  state  in  these  elevated  situations.     (Darwin's  Fhytologia,  p.  258.) 

4215.  These  elevated  slrata  frequently  prove  the  means  of  rendering  the  grounds  below 
uvt  and  su'anijyi/ ;  for  the  general  moisture  of  the  atmosphere  being  condensed  in  much 
greater  quantities  in  suth  elevated  situations,  the  water  thus  formed,  as  well  as  that 
which  falls  in  rain  and  sinks  through  the  superficial  porous  materials,  readily  insinuates 
itself,  and  thus  passes  along  between  the  first  and  second  or  still  more  inferior  strata 
which  compose  the  sides  of  such  elevations,  until  its  descent  is  retarded  or  totally 
obstructed  by  some  impenetrable  substance,  such  as  clay  :  it  tiiere  becomes  dammed  up, 
and  ultimately  forced  to  filtrate  slowly  over  it,  or  to  rise  to  some  part  of  tlie  surface,  and 
constitute,  according  to  the  particular  circumstances  of  the  case,  different  watery  appear- 
ances in  the  grounds  below.  These  appearances  are,  oozing  springs,  bogs,  swamps,  or 
morasses,  weeping  rocks  from  the  v,-ater  slowly  issuing  in  various  places,  or  a  large 
spring  or  rivulet  from  the  imion  of  small  currents  beneath  the  groimd.  This  is  obvious 
from  the  sudden  disappearance  of  moisture  on  some  parts  of  lands,  while  it  stagnates,  or 
remains  till  removed  by  the  effects  of  evaporation,  on  others ;  as  well  as  from  the  force 
of  springs  being  stronger  in  wet  than  in  dry  weather,  breaking  out  frequently  after  the 
land  has  been  impregnated  with  much  moisture  in  higher  situations,  and  as  the  season 
becomes  drier  ceasing  to  flow,  except  at  the  lowest  outlets.  The  force  of  springs,  or 
proportion  of  water  wliich  they  send  forth,  depends  likewise,  in  a  great  measure,  on  the 
extent  of  the  high  ground  on  which  the  moisture  is  received  and  detained,  furnishing 
extensive  reservoirs  or  collections  of  water,  by  which  they  become  more  amply  and 
regularly  supplied.  On  this  account,  what  are  termed  bog-springs,  or  such  as  rise  in 
valleys  and  low  grounds,  are  considerably  stronger  and  more  regidar  in  their  discharge, 
than  such  as  burst  forth  on  the  more  elevated  situations  or  the  sides  of  eminences. 
(Johnston's  Account  of  Elldngtons  Mode  of  Draining  Land,  p.  15.) 

4216.  The  waters  condensed  on  elevated  regions  are  sometimes  found  to  descend,  for  a 
very  considerable  distance,  among  the  porous  substances  between  the  different  conducting 
layers  of  clayey  or  other  materials,  before  they  break  out  or  show  themselves  in  the 
grounds  below  ;  but  they  are  more  frequently  found  to  proceed  from  the  contiguous 
elevations  into  the  low  grounds  that  immediately  surround  them. 

4217.  The  7iature  of  the  stratum  of  matervtls  on  xvltich  the  water  descending  from  hills  has 
to  proceed  must  consideial)ly  influence  its  course,  as  well  as  the  effects  which  it  may 
produce  on  such  lands  as  lie  below,  and  into  which  it  must  pass.  Where  the  stratum  is 
of  the  clayey,  stiff  marly,  or  impervious  rocky  kind,  and  not  interrupted  or  broken  by 
any  other  materials  of  a  more  porous  quality,  the  water  may  pass  on  to  a  much  greater 
distance,  than  where  the  stratum  has  been  frequently  broken  and  filled  up  with  loose 
porous  materials,  in  which  it  will  be  detained,  and  of  course  rise  up  to  the  surface. 

4218.  These  sorts  of  strata  extend  to  very  different  depths  in  dfferent  situations  and 
districts,  as  it  has  been  frequently  noticed  in  the  digging  of  pits,  and  the  sinking  of  deep 
Mx^lls,  and  other  subterraneous  cavities.  Tlie  clayey  strata  are,  however,  in  general 
found  to  be  more  superficial  than  those  of  the  compact,  tenacious,  marly  kind,  or  even 
those  of  a  firm,  uninterrupted,  rocky  nature,  and  seldom  of  such  a  great  thickness ;  they 
have,  nevertheless,  been  observed  to  vary  greatly  in  this  respect,  being  met  witli  in  some 
places  of  a  considerable  thickness,  while  in  others  they  scarcely  exceed  a  few  inches. 

4219.  The  intervening  porous  substances,  or  strata,  where  clay  prevails,  are  found,  for 
the  most  part,  to  be  of  either  a  gravelly  or  loose  rocky  nature.  Stiff  marly  strata,  which 
approach  much  to  the  quality  of  clay,  though  in  some  instances  they  may  present  them- 
selves near  the  surface,  in  general  lie  concealed  at  considerable  depths  under  the  true 
clayey  strata,  and  other  layers  of  earthy  or  other  materials ;  they  have  been  discovered 
of  various  thicknesses,  from  eight  or  ten  feet  to  considerably  more  than  a  hundred. 
(Darwin  s  Fhytologia,  p.  259.)  The  intervening  materials,  where  strata  of  this  nature 
predominate,  are  most  commonlv  of  the  more  sandy  kinds ;  possessing  various  degrees 
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of  induration,  so  as  in  some  cases  to  become  perfectly  hard  and  rocky,  but  with  frequent 
breaks  or  tissures  passing  thrftugh  them.  Tlie  loose,  friable,  marly  strata  are  capable  of 
absorbing  water,  and  of  admitting  it  to  filtrate  and  pass  through  them. 

4220.  Thus  the  valleys  and  more  level  grounds  must  constantly  be  liable  to  be  overcharged 
ivith  moisture,  and  to  become,  in  consequence,  spouty,  boggy,  or  of  the  nature  of  a  morass, 
accordingly  as  they  may  be  circumstanced  in  respect  to  their  situation,  the  nature  of  their 
soils,  or  the  materials  by  which  the  water  is  obstructed  and  detained  in  or  upon  them. 

4221.  Where  lands  Iiave  a  sufficient  degree  of  elevation  to  admit  of  any  over-proportion 
of  moisture  readily  passing  away,  and  where  the  soils  of  them  are  of  such  a  uniform 
sandy  or  gravelly  and  uninterrupted  texture,  as  to  allow  water  to  percolate  and  pass 
through  them  with  facility,  they  can  be  little  inconvenienced  by  water  coming  upon  or 
into  them,  as  it  must  of  necessity  be  quickly  conveyed  away  into  the  adjacent  rivers  or 
small  runlets  in  their  vicinity. 

4222.  But  where  grounds  are  in  a  great  measm-e  fiat,  and  without  such  degrees  of  ele- 
vation as  may  be  sufficient  to  permit  those  over-proportions  of  moisture  that  may  have 
come  upon  them  from  the  higher  and  more  elevated  grounds  to  pass  readily  away  and  be 
carried  off,  and  where  the  soils  of  the  lands  are  composed  or  constituted  of  such  materials 
as  are  liable  to  admit  and  retain  the  excesses  of  moisture  ;  they  must  be  exposed  to  much 
injury  and  inconvenience  from  the  retention  and  stagnation  of  such  quantities  of  water. 
Such  lands  consequently  require  artificial  means  to  drain  and  render  them  capable  of 
affording  good  crops,  whether  of  grain  or  grass. 

4223.  Lands  of  valleys  and  other  low  j^laces,  as  well  as,  in  some  cases,  the  level  tracts 
on  the  sides  or  borders  of  large  rivers  and  of  the  sea,  must  also  frequently  be  subject  to 
great  injury  and  inconvenience  from  their  imbibing  and  retaining  the  water  that  inay  be 
thus  forced  to  flow  up  into  or  upon  them,  either  through  the  different  conducting  strata 
from  the  hills  and  inountainous  elevations  in  the  neighbourhood,  or  the  porous  materials 
of  the  soils.  In  these  ways  they  may  be  rendered  swampy,  and  have  bogs  or  morasses 
produced  in  them  in  proportion  to  the  predominancy  of  the  materials  by  which  the  water 
is  absorbed  and  dammed  up,  and  the  peculiarity  of  the  situation  of  the  lands  in  respect 
to  the  means  of  conveying  it  away. 

4224.  To  perform  jnoperly  the  business  of  draining,  attention  should  not  only  be 
paid  to  the  discrimination  of  the  differences  in  regard  to  the  situation  of  the  lands,  or 
what  is  commonly  denominated  drainage  level ;  but  also  to  the  nature,  distribution,  and 
depth  of  the  materials  that  constitute  the  soils  or  more  superficial  parts  of  Ihem,  as  upon 
each  of  these  some  variety,  in  respect  to  the  effects  arising  from  water  retained  in  them, 
may  depend. 

4225.  The  general  origin  of  that  wetness  of  land  which  it  is  the  object  of  under-draining 
to  remove,  "  will  be  found  to  be  the  existence  of  water  in  substrata  of  sand,  gravel,  open 
rock,  or  other  porous  substances,  which  either  lead  to  the  surface,  or,  having  no  natural 
outlet,  become  filled  or  saturated,  while  the  pressure  of  more  water  coming  from  a 
higher  source,  forces  that  which  is  in  the  lower  part  of  the  stratum  upwards  through  the 
superior  strata  to  the  surface  ;  thus  occasioning  either  bursts  and  springs,  or  a  general 
oozing  through  the  soil.  The  object  in  under-daining,  therefore,  is  not  to  catch  the  surface- 
water,  but  that  which  flows  through  their  inferior  strata  ;  and,  for  this  purpose,  it  is 
necessary  to  make  a  sufficient  channel,  either  at  the  lower  parts  of  the  porous  stratum, 
or  in  such  part  of  it  as  may  most  conveniently  carry  off  the  water,  so  as  the  pressure 
referred  to  may  be  relieved,  or  the  water  intercepted  before  it  reaches  the  surface.  It 
must  always  be  kept  in  mind,  then,  that  under-di-aining  and  surface-draining  are  oper- 
ations essentially  distinct ;  and  every  care  must  be  used  in  practice  not  to  blend  them  in 
the  execution.  If  surface-water  be  allowed  to  get  into  covered  drains,  the  sand  and  mud 
which  it  will  carry  into  these  subterraneous  channels  will  soon  choke  them  up,  and  occa- 
sion bursts,  creating,  as  may  be  conceived,  new  swamps ;  while  the  expense  of  taking 
up  and  relaying  the  under-drains  will  be  very  great,  and  the  execution  imperfect,  the 
sides  being  found  never  to  stand  a  second  time  so  well  as  when  first  formed."  {Highland 
Society's  Trans,   vol.  vii.   p.  218.) 

422C.  IFetness  of  land,  so  far  as  it  respects  agriculture,  and  is  an  object  of  draining, 
may  generally  depend  on  the  two  following  causes :  first,  on  the  water  which  is  formed 
and  collected  on  or  in  the  hills  or  higher  grounds,  filtrating  and  sliding  down  among 
some  of  the  different  beds  of  porous  materials  that  lie  immediately  upon  the  impervious 
strata,  forming  springs  below  and  flowing  over  the  surface,  or  stagnating  underneath  it ; 
and,  secondly,  on  rain  or  other  water  becoming  stagnant  on  the  surface,  from  the  retentive 
nature  of  the  soil  or  surface  materials,  and  the  particular  nature  of  the  situation  of  the 
ground.  The  particular  wetness  which  shows  itself  in  different  situations,  in  the  forms 
of  bogs,  swamps,  and  morasses,  for  the  most  part  proceeds  from  the  first  of  these  causes  ; 
but  tliat  superficial  wetness  which  takes  place  in  the  stiff,  tenacious,  clayey  soils,  with 
little  inclination  of  surface,  generally  originates  from  the  latter. 

4227.    The  most  certain  and  ifxi--iUitious  method  of  draining,  in  such  cases,  is  that  of 
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intercepting  tlie  descent  of  the  water  or  spring,  and  thereby  totally  removing  the  cause 
of  wetness.  This  may  be  done  where  the  depth  of  the  sujicrficial  strata,  and  conse- 
quently of  the  spring,  is  not  great ;  by  making  horizontal  dlains    (Jig.  C24.  a)  of  consi- 


derable length  across  the  declivities  of  the  hills,  about  where  tTie  low  grounds  of  the 
valleys  begin  to  form,  and  connecting  these  with  others  (b)  made  for  the  purpose  of  con- 
veying the  water  thus  collected  into  the  brooks  or  runlets  (c)  that  may  be  near.  AVhere 
the  spring  has  naturally  formed  itself  an  outlet,  it  may  frequently  only  be  necessary  to 
bore  into  it  (e),  or  render  it  larger,  and  of  more  depth  ;  which,  by  affording  the  water  a 
more  free  and  open  passage,  may  evacuate  and  bring  it  oft'  more  quickly,  or  sink  it  to  a 
level  so  greatly  below  that  of  the  surface  of  the  soil,  as  to  prevent  it  from  flowing  into 
or  over  it. 

4228.  Uliere  the  itppermost  stratum  is  so  extremely  thick  as  not  to  be  easily  penelratedj 
or  where  the  springs,  formed  by  the  water  passing  from  the  higher  grounds,  may  be  con- 
fined beneath  the  third  or  fourth  strata  of  the  materials  that  form  the  declivities  of  hills 
or  elevated  grounds,  and  by  this  means  lie  too  deep  to  be  penetrated  to  by  the  cutting  of 
a  ditch,  or  even  by  boring  [Darwin's  Phytologia,  p.  263.)  ;  the  common  mode  of  cutting 
a  great  number  of  drains  to  the  depth  of  five,  six,  or  more  feet,  across  the  wet  morassy 
grounds,  and  afterwards  covering  them  in  such  a  manner  as  that  tlie  water  may  suft'cr  no 
interruption  in  passing  away  through  them,  may  be  practised  with  advantage,  as  much 
of  the  prejudicial  excess  of  moisture  may  by  this  means  be  collected  and  carried  away, 
though  not  so  completely  as  by  fully  cutting  off"  the  spring. 

4229.  As  water  is  sometimes  found  vpon  thin  layers  of  day,  which  have  underneath 
them  sand,  stone,  or  other  porous  or  fissured  strata,  to  a  considerable  depth ;  by  per- 
forating these  thin  layers  of  clay  in  different  places,  the  water  wliich  flows  along  them 
may  frequently  be  let  down  into  the  open  porous  materials  that  lie  below  them,  and  the 
surface  land  be  thus  completely  drained. 

4230.  Where  morasses  and  other  kinds  of  ivetnesses  are  formed  in  such  low  places  and 
hollows  as  are  considerably  below  the  beds  of  the  neighbouring  rivers,  they  may,  pro- 
bably, in  many  instances,  be  effectually  drained  by  arresting  the  water  as  it  passes  down 
into  them  from  the  higher  grounds,  by  means  of  deep  drains  cut  into  the  sides  of  such 
hills  and  rising  grounds,  and,  after  collecting  it  into  them,  conveying  it  away  by  pipes, 
or  other  contrivances,  at  such  high  levels  above  the  wet  lands  as  may  be  necessary :  cr 
where  the  water  that  produces  the  mischief  can,  by  means  of  drains,  cut  in  the  w(  t 
ground  itself,  be  so  collected  as  to  be  capable  of  being  raised  by  means  of  machinery,  it 
may  in  that  way  be  removed  from  the  land. 

4231.  The  drainage  of  lands  that  lie  beloiv  the  level  of  the  sea  can  only  be  effected  by 
the  public,  and  by  means  of  locks  erected  for  the  purpose  of  preventing  the  entrance  of 
the  tides,  and  by  windmills  and  other  expensive  kinds  of  machinery  constructed  for  the 
purpose  of  raising  the  stagnant  water. 

4232.  llie  superficial  wetness  of  lands,  which  arises  from  the  stiff"  retentive  nature  of 
the  materials  that  constitute  the  soils  and  the  particular  circumstances  of  their  situations, 
is  to  be  removed  in  most  cases  by  means  of  iiollow  surface  drains,  judiciously  formed, 
either  by  the  spade  or  plough,  and  filled  up  with  suitable  materials  where  the  lands  are 
under  the  grass  system  ;  and  by  these  means  and  the  proper  construction  of  ridges  and 
furrows  where  they  are  in  a  state  of  arable  cultivation. 

4233.  Having  thus  erplained  the  manner  in  ivhich  soils  are  rendered  loo  wet  for  the 
purposes  of  agriculture,  and  shown  the  principles  on  which  the  over-proportions  of  mois- 
ture may,  under  different  circumstances,  be  the  most  effectually  removed,  we  shall  pro- 
ceed to  the  practical  methods  which  are  to  be  made  use  of  in  accomplishing  the  business 
in  each  case. 

Sect.  II.     The  Methods  of  Draining  Boggy  Land. 

4234.  Tn  the  drainage  of  wet  or  boggy  grounds,  arising  from  springs  of  water  beneatli 
them,  a  great  variety  of  circumstances  are  necessary  to  be  kept  in  view.      Lands  of  this 
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description,  or  sucli  as  are  of  a  marshy  and  boggy  nature,  from  the  detention  of  water 
beneatli  the  spongy  surface  materials  of  which  they  are  composed,  and  its  being  absorbed 
and  forced  up  into  them,  are  constantly  kept  in  such  states  of  wetness  as  are  highly  im- 
proper for  the  purpose  of  producing  advantageous  crops  of  any  kind.  They  are,  there- 
fore, on  this  account,  as  well  as  from  their  occupying  very  extensive  tracts  in  many  districts, 
and  being,  when  properly  reclaimed,  of  considerable  value,  objects  of  great  interest  and 
importance  to  the  attentive  agricultor.  Wet  grounds  of  these  kinds  may  be  arranged 
under  three  distinct  heads  ;  first,  such  as  may  be  readily  known  by  the  springs  rising  out 
of  the  adjacent  more  elevated  ground,  in  an  exact  or  regular  line  along  the  higher  side 
of  the  wet  surface  ;  secondly,  those  in  which  the  numerous  springs  that  show  themselves 
are  not  kept  to  an  exact  or  regular  line  of  direction  along  the  higher  or  more  elevated 
parts  of  the  land,  but  break  forth  promiscuously  throughout  the  whole  surface,  and  par- 
ticularly towards  the  inferior  parts  {Jig.  623.  a),  constituting  shaking  quags  in  every 
direction,  that  have  an  elastic  feel  under  the  feet,  on  which  the  lightest  animals  can 
scarcely  tread  without  danger,  and  which,  for  the  most  part,  show  themselves  by  the 
luxuriance  and  verdure  of  the  grass  about  them  ;  and,  thirdly,  that  sort  of  wet  land,  from 
the  oozing  of  springs,  which  is  neither  of  such  great  extent,  nor  in  the  nature  of  the  soil 
so  peaty  as  the  other  two,  and  to  which  the  term  bog  cannot  be  strictly  applied,  but  which 
in  respect  to  the  modes  of  draining  is  the  same.  {Johnston's  Account  of  Elkington  s  Mode 
of  Draining  Land,  p.  19.) 

4235.  In  order  to  direct  the  proper  mode  cf  cutting  the  drains  or  trenches  in  draining 
lands  of  this  sort,  it  will  be  necessary  for  the  draining  engineer  to  make  himself  perfectly 
acquainted  with  the  nature  and  disposition  of  the  strata  composing  the  higher  grounds, 
and  the  connection  which  they  have  with  that  which  is  to  be  rendered  dry.  This  may 
in  general  be  accomplished  by  means  of  levelling  and  carefully  attending  to  what  has 
been  already  observed  respecting  the  formation  of  hills  and  elevated  grounds,  and  by  in- 
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spectiiig  the  beds  of  rivers,  the  edges  of  banks  that  have  been  wrought  through,  arid  such 
pits  and  rjuarries  as  may  have  been  dug  near  to  the  land.  Rushes,  alder-bushes,  and  other 
coarse  aquatic  plants,  may  also,  in  some  instances,  serve  as  guides  in  this  business ;  but 
they  should  not  be  too  implicitly  depended  on,  as  they  may  be  caused  by  the  stagnation 
of  rain-water  upon  the  surface,  without  any  spring  being  present.  The  line  of  springs 
being  ascertained,  and  also  some  knowledge  of  the  substrata  being  acquired,  a  line  of 
drain  {fg.  625.  b,  h)  should  be  marked  out  above  or  below  them,  according  to  the  nature 
uf  the  strata,  and  excavated  to  such  a  depth  as  will  intercept  the  water  in  the  porous 
strata  before  it  rises  to  the  surface.  The  effect  of  such  drains  will  often  be  greatly 
heightened  by  boring  holes  (c)  in  their  bottom  with  the  auger.  Where  the  impervious 
stratum  {fg.  626.  a),  that  lies  immediately  beneath  the  porous  {b),  has  a  slanting  direction 


626 


through  a  hill  or  rising  bank,  the  surface  of  the  low  lands  will,  in  general,  be  spongy, 
wet,  and  covered  with  rushes  on  every  side  (c).  In  tliis  case,  which  is  not  unfrequent, 
a  ditch  or  drain  [d),  properly  cut  on  one  side  of  the  hill  or  rising  ground,  may  remove 
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the  wetness  from  both.  But  where  the  impervious  stratum  dips  or  declines  more  to  one 
side  of  the  hill  or  elevation  than  the  other,  the  water  will  be  directed  to  the  more  de- 
pressed side  of  that  stratum ;  the  effect  of  which  will  be,  that  one  side  of  such  rising 
ground  will  be  wet  and  spongy,  while  the  other  is  quite  free  from  wetness. 

4236.  Where  water  usites  forth  on  the  surface  at  more  places  than  one,  it  is  necessary  to 
detennine  which  is  the  real  or  principal  spring,  and  tliat  from  which  the  other  outlets  are 
fed;  as  by  removing  the  source,  the  others  must  of  course  be  rendered  dry.  When  on 
the  declivity  or  slanting  surface  of  the  elevated  ground  from  which  the  springs  break 
forth,  they  are  observed  to  burst  out  at  different  levels  according  to  the  difference  of  the 
wetness  of  the  season,  and  where  those  that  are  the  lowest  down  continue  to  run,  while 
the  higher  ones  are  dry,  it  is,  in  general,  a  certain  indication  that  the  whole  are  connected, 
and  proceed  from  the  same  source  ;  and  consequently  that  the  line  of  the  drain  should  be 
made  along  the  level  of  the  lowermost  one,  which,  if  properly  executed,  must  keep  all 
the  others  dry.  But  if  the  drain  were  made  along  the  line  of  the  highest  of  the  outlets, 
or  places  where  the  water  breaks  forth,  without  being  sufficiently  deep  to  reach  the  level 
of  those  below,  the  overflowings  of  the  spring  would  merely  be  carried  away,  and  the 
wetness  proceeding  from  that  cause  be  removed  ;  while  the  main  spring,  still  continuing 
to  run,  would  render  the  land  below  the  level  of  the  bottom  of  the  drain  still  preju- 
dicially wet,  from  its  discharging  itself  lower  down  over  the  surface  of  the  ground. 
This,  Johnston  states,  was  the  custom,  until  Elkington  showed  the  absurdity  of  the 
practice  of  drainers  beginning  to  cut  their  trenches  wherever  the  highest  springs  showed 
themselves  between  the  wet  and  the  dry  ground,  which  not  being  of  a  depth  sufficient  to 
arrest  and  take  away  the  whole  of  the  water,  others  of  a  similar  kind  were  under  the 
necessity  of  being  formed  at  different  distances,  to  the  very  bottom  of  the  declivity  : 
these  being  afterwards  in  a  great  measure  filled  with  loose  stones,  merely  conveyed  away 
portions  of  surface  water,  without  touching  the  spring,  the  great  or  principal  cause  of 
the  wetness.  The  effects  of  drains  formed  in  this  manner  he  asserts  to  be  that  of  ren- 
dering the  surface  of  the  land  in  some  degree  drier,  so  long  as  they  continue  to  run  with 
freedom  j  but  as  they  are  liable  soon  to  be  obstructed  and  filled  up  by  sand  or  other 
materials,  the  water  is  often  forced  out  in  different  places  and  directions,  and  thus 
renders  the  land  as  wet  as  before,  if  not  wetter.  In  addition  to  this,  it  is  a  more  diffi- 
cult task  to  di-ain  the  ground  a  second  time  in  a  proper  method,  from  the  natui-al  appear- 
ance of  the  ground  bemg  so  much  changed,  and  the  bursts  of  the  old  drains,  as  well  as 
the  greater  difficulty  of  ascertaining  the  real  situation  of  the  springs. 

4237.  It  may  sometimes  happen,  however,  that  where  the  highest  are  the  strongest  outlets, 
they  may  be  the  main  or  leading  springs  ;  those  which  show  themselves  lower  down  in  the 
land  being  merely  fonned  by  the  water  of  the  main  spring  overflowing,  and  finding  itself 
a  passage  into  the  earth  through  an  opening  in  the  surface,  or  througli  the  porous  materials 
of  the  soil  near  to  tlie  surface,  and  being  obstructed  somewhat  further  down  in  the 
ground  by  some  impervious  stratum.  This  circumstance  must,  therefore,  it  is  observed, 
be  fully  ascertained  before  the  lines  for  the  ditches  or  drains  are  marked  out. 

4238.  In  cases  where  the  banks  or  rising  grounds  are  formed  in  an  irregular  manner 
(^Jig.  627.),  and,  from  the  nature  of  the  situation,  or  the  force  of  the  water  underneath, 

627  springs  abound  round  the  bases  of 

the  protuberances,  tlie  ditches  made 
for  the  purpose  of  draining  should 
always  be  carried  up  to  a  much 
higher  level  in  the  side  of  the  ele- 
vated ground  than  that  in  which  the 
water  or  wetness  appears ;  as   far 
even  as  to  the  firm  unchanged  land. 
W7,^^f       iJ|p^'  •f""f  Tlif?WiiTi '  i  -'i'^"""""^         a      By   this  means    the  water   of  the 
Mlf  ^Btom'ililiP^y^^^y'^  ^^°  1  "''if  ^  iTyJi^^  if      spring    may  be    cut   off,    and  the 
IM  "^HP'^'^l.^^K  liSr  ,«s^litttoi^tfe IJuT S til f, I 'iw      ground  completely  drained  ;  which 

would  not  be  the  case  if  the  trench 

or  drain  were  formed  on  the  line 

IFW'I^;'P'"^^^I^P  ^^/^*^'i!rl!<iillJP''''^''i      of  the  loose  materials  lower  down, 

i' JiViii(j'4jli^^llm  JSPyi 'll  I'lW^P'         f     where  the  water  oozes  out,  which  is 

liable  to  mislead  the  operator  in 
forming  the  conducting  trench,  or 
that  which  is  to  convey  the  water 
from  the  cross-diain  on  the  level 
of  the  spring  to  the  outlet  or  opening  by  which  it  is  discharged.  But  where  the  main  or 
principal  spring  comes  out  of  a  perpendicular  or  very  stee])  bank,  at  a  great  height  above 
the  level  of  the  outlet  into  which  it  may  discharge  itself  by  means  of  a  drain,  it  will 
neither  be  necessary  nor  of  any  utility  to  form  a  deep  trend),  or  make  a  covered  drain, 
all  the  way  from  such  outlet  up  to  it ;  as  from  the  steepness  of  the  descent  the  water 
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would  be  liable,  wlien  the  drain  was  thus  cut,  from  the  thin  strata  of  sand  and  other 
loose  materials,  always  found  in  such  cases,  to  insinuate  itself  under  the  bricks,  stones, 
or  otlier  substances  of  which  the  drain  was  foi-med  ;  to  undermine  and  force  them  up  by 
the  strength  of  the  current,  or  probably,  in  some  instances,  block  the  drain  up  by  the 
loose  sand  or  other  matters,  which  may  be  forced  away  and  carried  down  by  it.  In 
situations  of  this  kind,  Johnston  observes,  it  is  always  the  best  way  to  begin  just  so  far 
down  tlie  bank  or  declivity  as,  by  cutting  in  a  level,  the  drain  may  be  six  or  seven  feet 
below  the  level  of  the  spring  ;  or  of  such  a  depth  as  may  be  requisite  to  bring  down  the 
water  to  a  level  suitable  to  convey  it  away  without  its  rising  to  the  surface,  and  injuring 
the  lands  around  it.  The  rest  of  the  drain,  whether  it  be  made  in  a  straight  or  oblique 
direction,  need  not  be  deep,  and  may,  in  many  instances,  be  left  quite  open  ;  it  should, 
however,  be  carefully  secured  from  tlie  treading  of  cattle,  and,  where  the  land  is  under 
an  arable  system  of  cultivation,  also  from  the  plough.  Where  it  is  covered,  the  depth  of 
about  two  feet  may  be  sufficient.  There  will  not,  in  such  drains,  be  any  necessity  for 
tlie  use  of  the  auger  in  any  part  of  them. 

4239.  Where  there  is  a  difficulti/  in  ascertaining  the  line  of  the  spring,  and  consequently 
that  of  the  cross-drain,  either  from  its  not  sho^\ing  itself  on  the  surface,  or  from  there 
not  being  any  apparent  outlet,  it  may,  generally,  be  met  with  in  carrying  up  the  con- 
ducting drain  for  conveying  away  the  water.  As  soon  as  the  operator  discovers  the  spring, 
he  need  not  proceed  any  further,  but  form  the  cross-drain  on  the  level  thus  discovered  to 
such  a  distance  on  each  side  of  the  tail,  or  temninating  part,  of  the  strata,  of  whatever  sort, 
tliat  contains  the  water,  as  the  nature  of  the  land,  in  regard  to  situation  or  other  circum- 
stances, may  demand.  Where,  in  forming  a  cross-drain,  the  line  indicated  by  the  spirit  or 
other  level  is  found  to  be  in  some  places  below  that  of  the  spring,  and  where,  in  boring 
in  this  direction,  water  is  not  found  to  follow,  it  will  be  necessary  to  make  short  drains 
or  cuts  of  the  same  depth  with  the  cross-drain,  from  it  quite  up  to  the  source  of  the 
spring ;  for,  if  the  drain  be  cut  belovif  the  line  of  the  spring,  the  possibility  of  reaching 
it  by  means  of  an  auger  is  lost,  as  where  the  under  stratum  is  clay,  and  there  is  no  under 
water,  the  use  of  the  auger  cannot  be  effectual  ;  and  if  it  be  made  above  the  line  of  the 
spring,  it  will  be  requisite  to  cut  and  bore  much  deeper,  in  order  to  reach  it,  the  ground 
being  in  general  higher  in  that  part :  besides,  the  portion  of  porous  stratum  below  the 
drain  may  contain  a  sufficient  quantity  of  water  to  render  the  land  wet,  and  that  may 
i-oadily  get  down  underneath  the  trench,  between  the  holes  formed  by  boring,  and  break 
out  lower  down. 

4240.  In  situations  where  the  extent  of  bog  in  the  valley  between  tivo  hanks  or  eminences 
is  so  narrow  and  limited  as  that  the  stratum  of  rock,  sand,  or  other  materials,  that  contains 
the  water,  may  unite  below  the  clay  at  such  a  deptli  as  to  be  readily  reached  by  the  auger 
{Jig-  628.  a),  it  will  seldom  be  necessary  to  have  more  than  one  trench  up  the  middle. 
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well  perforated  with  holes  (i)  by  means  of  the  auger,  cross  or  branching  drains  being 
unnecessary  in  such  cases.  For  notwithstanding  tlie  springs,  that  render  the  land  in- 
juriously wet  in  these  cases,  burst  out  of  the  banks  or  eminences  on  every  side,  for  the 
most  part  nearly  on  the  same  level,  the  reservoir  from  which  they  proceed  may  be  dis- 
covered in  the  middle  of  the  valley,  by  penetrating  with  the  auger  through  the  layer  of 
clay  that  confines  and  forces  the  water  to  rise  up  and  ooze  out  round  the  superior  edge  of 
it,  where  it  forms  a  union  with  the  high  porous  ground.  From  the  drain  being  made 
in  the  hollowest  part  of  the  land,  and  the  porous  stratum  containing  the  water  being  then 
bored  into,  it  is  obvious  that,  the  ditch  or  drain  thus  formed  being  so  much  lower  than  the 
ordinary  outlet  of  the  springs,  the  pressure  of  water  above  that  level,  which  is  the  bottom 
of  the  drain,  must  be  such  as  to  force  that  which  is  under  the  drain  or  trench  through  the 
holes  made  by  the  auger,  and  in  many  instances,  until  a  considerable  quantity  of  the 
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water  is  evacuated,  make  it  rise  to  a  greater  height  than  the  level  of  its  natural  outlet. 
The  effect  of  which  must  be,  that  the  water  fomiing  the  spring,  having  found  by  these 
means  a  fresh  and  more  easy  passage,  will  quickly  relinquish  its  former  openings,  and 
thus  be  prevented  from  running  over  and  injuring  the  ground  that  previously  lay  lower 
down  than  it. 

4241.  But  in  sivam/js  or  bogs  that  are  extensive  and  very  wet,  other  drains  or  cuts  than 
such  as  convey  off  the  springs  must  be  made ;  as,  notwithstanding  the  higher  springs 
which  chiefly  cause  the  wetness  may  be  intercepted,  there  may  be  lower  veins  of  sand, 
gravel,  or  other  porous  materials,  from  which  the  water  must  likewise  be  drawn  off.  In 
cases  of  this  nature,  where  the  land  is  to  be  divided  into  enclosures,  the  ditches  may  be 
formed  in  such  directions  as  to  pass  through  and  cany  off  collections  of  water  of  this 
kind,  as  well  as  those  that  may  be  retained  in  the  hollows  and  depressions  on  the  surface 
of  the  land.  There  are  in  many  places  veiy  extensive  tracts  of  ground  that  are  rendered 
wet,  and  become  full  of  rushes  and  other  coarse  plants,  from  causes  of  such  a  nature  as 
cannot  be  obviated  by  the  making  of  either  open  or  covered  drains,  however  numerous 
they  may  be.  Lands  in  this  situation  are  frequently  tenned  holms,  and  mostly  lie  on  the 
sides  of  such  rivers  and  brooks  as,  from  the  frequency  of  their  changing  and  altering  their 
courses  between  their  opposite  banks,  leave  depositions  of  sand,  gravel,  and  other  porous 
materials,  by  which  land  is  formed,  that  readily  admits  the  water  to  filtrate  and  pass 
through  it  to  the  level  of  the  last-formed  channels,  and  which  preserves  it  constantly  in 
such  a  state  of  moisture  and  wetness,  as  to  render  it  productive  of  nothing  but  rushes  and 
other  aquatic  plants  ;  and  if  a  pit  or  ditch  be  made  in  lands  under  these  circumstances, 
it  quickly  fills  witli  water  to  the  same  level  as  that  in  the  watercourse.  This  effect  is, 
however,  more  liable  to  be  produced,  as  well  as  more  complete,  where  the  current  of  the 
water  is  slow,  and  its  surface  nearly  equal  with  that  of  the  land,  than  where  its  descent 
is  rapid.  Under  such  circumstances,  while  the  river  or  brook  remains  at  the  ordinary 
height,  no  advantage  can  be  gained,  whatever  number  of  drains  be  fonned,  or  in  what- 
ever direction  they  may  be  made.  The  chief  or  only  means  of  removing  the  wetness  of 
land  proceeding  from  this  cause  is,  that  of  enlarging  and  sinking  the  bed  of  the  stream, 
where  it  can  be  effected  at  a  reasonable  expense  :  where  there  is  only  one  stream,  and  it 
is  very  winding  or  serpentine  in  its  course,  much  may  however  be  effected  by  cutting 
through  the  different  points  of  land,  and  rendering  the  course  more  straight,  and  thereby 
less  liable  to  obstruct  the  passage  of  the  water.  But  in  cases  where  there  are  more  than 
one,  that  should  always  be  made  the  channel  of  conveyance  for  draining  the  neighbour- 
ing land,  which  is  the  lowest  in  respect  to  situation,  and  the  most  open  and  straight  in  its 
course.  It  may  likewise,  in  particular  instances,  be  advantageous  to  stop  up  and  divert 
the  waters  of  the  others  into  such  main  channels,  as  by  such  ineans  alone  they  may  often 
be  rendered  deeper,  and  more  free  from  obstruction  :  the  materials  removed  from  them 
may  serve  to  embank  and  raise  up  the  sides  to  a  greater  height,  as  while  the  water  can 
rise  higher  than  the  outlets  of  the  drains,  and  flow  backwards  into  them,  it  must  render 
tile  land  as  wet  as  it  was  before  they  were  formed,  and  the  expense  of  cutting  them  to 
be  thrown  away. 

4242.  The  collected  rain-water,  becoming  stagnant  on  a  retentive  body  of  clay,  or  some 
other  impervious  material,  as  it  can  have  no  outlet  of  the  natural  kind,  causes  such  lands 
to  become  soft  and  spongy,  thus  forming  bogs  of  a  very  confined  kind.  As  such  bogs 
are  often  situated  veiy  greatly  below  the  ground  that  surrounds  them,  the  opening  of  a 
main  drain,  or  conductor,  to  convey  off  the  water  collected  by  smaller  drains,  would  be 
attended,  in  many  instances,  with  an  expense  greater  than  could  be  compensated  by  the 
land  after  it  had  been  drained.  The  thickness  of  the  impervious  stratum  that  retains  and 
keeps  up  the  water  in  such  cases  is  often  so  great,  that  though  the  stratum  below  be  of  a 
porous  and  open  nature,  such  as  sand,  rock,  or  gravel,  the  water  cannot  of  itself  penetrate 
or  find  a  passage  from  the  one  into  the  other ;  consequently,  by  its  continued  stagnation 
above,  all  the  different  coarse  vegetable  productions  that  have  for  a  great  length  of  time 
been  produced  on  its  surface,  and  probably  tiie  upper  part  of  the  soil  itself,  are  formed 
into  a  mass  or  body  of  peat  earth,  equal  in  softness  to  that  of  any  bog  originating  from 
water  confined  below,  and  less  productive,  and  which  is  only  capable  of  sustaining  tlie 
weight  of  cattle  in  very  dry  seasons,  when  the  wind  and  sun  have  exhaled  and  dried  up  a 
great  part  of  its  surface  moisture  ;  but  even  then  it  is  incapable  of  admitting  the  xilough 
upon  it. 

-  4243.  As  these  kinds  of  bogs  d/ffcr  matcrialty  in  theirorigin  from  those  which  have  been  already  noticed, 
their  drainage  must  of  course  be  accomplished  in  a  different  way.  The  following  method  of  proceeding 
is  recommended  as  perhaps  the  least  expensive  :  —  In  the  middle,  or  most  depending  part  of  the  ground, 
the  first  drain  (fig.  &B.  a),  may  be  cut,  into  which  all  the  others  should  be  made  to  lead ;  the  number 
and  direction  of  wTiich  must  be  regulated  by  the  extent  of  the  bog.  They  should  be  cut  through  the 
peat,  or  moist  spongy  upper  soil,  to  the  surface  of  the  clay,  or  other  retentive  stratum  of  materials,  which 
must  then  be  perforated  or  bored  through  in  order  to  let  the  water  down  into  the  pervious  stratum  below, 
by  which  it  may  be  absorbed  and  taken  up.  The  same  effect  might  be  produced  by  digging  one  large 
well,  or  pit,  in  the  middle  or  lowest  part  of  the  bog,  through  into  the  porous  stratum  below,  and  connect. 
ing  the  other  drains  with  it,  as  by  such  a  method  the  trouble  and  expense  of  boring  along  the  drains  would 
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be  saved.    In  these  cases,  when  drains  are  made,  they  should  always  be  cut  as  narrow  as  it  is  possible  to 

make  them,  and,  after  the  holes  have  been  formed 
in  them  by  boring,  filled  up  with  loose  stones  to  witliin 
about  a  foot  and  a  half  of  the  surface,  which  space 
may  be  made  up  by  a  portion  of  the  earth  that  h.id 
been  taken  out,  putting  in  turf  with  the  green  side 
to  the  stones  before  the  earth  is  thrown  in  By  this 
means  the  water  and  prejudicial  moisture  of  the  peat, 
or  upper  soil,  may  be  taken  away  by  the  drains,  and 
pass  off  through  the  holes  that  have  been  formed  in 
their  bottoms.  But  where  pits  are  employed,  these 
should  only  be  filled  with  sra.ill  stones  to  the  level  of 
the  bottom  of  the  drain,  the  filling  being  performed 
as  soon  as  possible  after  they  are  formed.  (Ander- 
son's  Treatise  on  Draining,  p.  88.)  Where  there  is  a 
chalky  stratum  below,  after  taking  it  out,  the  flints 
contained  in  it  may  be  made  use  of  in  this  way  with 
much  advantage  ;  and  where  the  drains  can  be  carried 
into  quarries,  where  the  stone  is  much  fissured  no- 
thing more  will  be  necessary.  Where  land  of  this 
sort  is  afterwards  to  be  ploughed,  great  attention 
should  lie  given  to  the  forming  of  the  ridges  and 
giving  them  a  regular  descent  towards  the  main 
drain,  which  will  contribute  greatly  to  the  assistance  of  the  others  in  conveying  ofTheavy  falls  of  rain- 
water when  they  occur. 

42ii.  But  a  necessary  precaution  previously  to  any  attempt  to  drain  lands  of  this  kind  in  the  way  that 
has  been  described,  is  to  ascertain  whether  the  porous  stratum  under  the  clay  be  dry,  and  capable  of 
receiving  the  water  when  let  down  into  it ;  or  already  so  loaded  with  moisture  itself,  as,  instead  of  receiving 

more  from  above,  to  force  up  a  large  quantity  to  the 
I         surface,  and  thus  increase  the  evil  it  was  intended  to 
remove.    This  may  be  the  case  in  many  instances,  and 
the  substratum  contain  water  which  affords  no  appear, 
ances   of  wetness  on   the  surface,   at  the  place,  on 
'         account  of  the  compact  body  of  clay  that  is  placed  over 
it,  but  which,  from  its  being  connected  with  some 
spring  that  is  higher,  may  flow  up  when  an  opening  or 
passage  is  given   it,  either  by  means  of  a  pit  or  the 
auger.     In  this  way  a  greater  quantity  of  water  might 
be  brought  to  the  surface,  whicli,  from  its  being  con- 
fined by  the  surrounding  banks,  would  render  the 
ground  much  more  wet  than  before,  and  in  particular 
sit\iations    produce  very  great    degrees    of   wetness. 
When  the  surrounding  high  ground  declines  lower 
than  the  bog,  though  it  may  be  at  a  considerable  dis- 
tance, bv  the  aid  of  the  level,  and  the  appearance  of 
the  surface,  the   nature  of  the  stratum  underneath 
may,  in  some  degree,  be  ascertained ;   and,  notwith- 
%     standing  it  may  already  contain  water,  a  drain  may  be 
''^g.  formed  into  it  to  carry  off'  that  water,  and  what  may 
7^  likewise  be  let  down  into  it  from  the  retentive  stratum 
;y  that  lies  above  it.      It  must  be  confessed,  however, 
i-''^     tliat  cases  where  surface  water  can  be  let  down  through 
a  retentive  stratum  to  a  porous  one  that  will  actually 
carry  it  oflf",  are  very  rare.     When  these  occur,  it  is 
chiefly  in  limestone  or  coal  districts,  where  the  surface 
is  hiliy  or  rugged  (fig.  630.),  and  more  calculated  for 


the  pursuits  of  the  mineralogist  than  those  of  the  agricultor. 

Sect.  III.      Draining  Hilly  Lands. 

4245.  Draining  hUly  lands  is  not  in  general  attended  with  great  expense,  as  the  drains 
need  seldom  be  covered  or  filled  up,  only  in  such  places  as  may  be  sufficient  for  passages 
for  the  animals  to  cross  by  :  and  though,  wliere  the  deptli  of  the  trench  does  not  come 
to  the  water  confined  below,  it  may  be  necessary  to  perforate  lower,  there  need  not  be 
'any  fear  that  the  holes  will  fill  up,  even  where  the  drain  is  left  ojjen ;  as  the  impetuosity 
of  the  water  itself  will  remove  any  sand  or  mud  that  may  fall  into  them,  where  much 
flood  or  surface  water  does  not  get"  in.  Small  openings  may,  however,  be  made  along 
the  upper  side  of  the  trench,  in  order  the  more  effectually  to  secure  them  against  any 
obstructions  ;  and  in  these  the  perforations  may  be  made,  leaving  the  mouth  of  the  holes 
about  six  inches  higher  than  the  bottom  of  the  drain,  which  will  be  without  the  reach  of 
the  water  that  may  be  collected  during  tlie  time  of  heavy  rains. 

4246.  One  of  the  greatest  improvements  of  the  hilly  sheep-pastures  of  Holland  has  been  efTected  by 
drainage,  while  the  expense  is  comparatively  small.  The  depth  and  width  of  the  small  ones  are  only 
those  of  the  spade.  They  are  usually  carried  across  the  face  of  the  hills  in  a  slightly  mchned  direction, 
so  as  to  avoid  the  injury  of  too  rapid  a  descent  after  heavy  rains;  and  these  small  cuts  open  into  a  few 
larger,  formed  with  due  regard  to  the  same  principle ;  the  whole  at  last,  for  an  extent  of  several  hundred 
acres,  being  led  into  one  still  larger,  which  discharges  itself  into  the  nearest  rivulet.  Improvements  of 
this  kind  are,  perhaps,  of  greater  benefit  to  the  individual  proprietors  of  land  who  undertake  them  than 
any  other. 

4247.  The  sides  or  declivities  of  many  hills,  from  the  irregularity  of  the  disposition  of 
the  strata  that  compose  them,  are  often  covered  with  alternate  portions  or  patches  of  wet 
and  dry  ground.  By  the  general  appearance  of  the  surface  and  the  vegetable  products 
that  are  grown  upon  it,  the  nature  and  direction  of  the  internal  strata  may  frequently 
be  ascertained  with  so  much  certainty  as  to  determine  the  line  or  direction  of  a  drain 
without  the  necessity  of  examining  below  the  surface  of  the  land.    As  the  ease  or  difficulty 
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of  draining  such  grounds  depends  solely  on  the  position  of  the  different  strata  of  which 
the  hill  or  elevation  may  be  formed,  and  upon  the  erect  or  slanting  direction  of  the  rock, 
or  other  retentive  body  in  which  the  water  is  contained  ;  where  the  rock  has  a  slanting  or 
horizontal  inclination,  the  whole  of  the  different  springs  or  outlets,  that  show  themselves 
on  the  surface,  may  originate  from  or  be  connected  with  the  same  collection  or  body  of 
water,  and  may  be  all  drained  and  dried  up  by  cutting  off",  or  letting  out,  the  main  body 
of  water,  by  which  they  are  supplied,  at  the  inferior  part  of  the  reservoir,  or  that  part 
where  the  water  would  of  its  own  accord  readily  run  off'  if  it  were  not  confined  beneath 
an  impervious  covering  of  clay  or  some  other  material. 

4'248.  But  in  cases  ivhere  the  rock  lies  in  an  erect  or  perpendicular  form,  and  contains 
only  partial  collections  of  water,  in  some  of  the  more  open  cracks  or  fissures  of  the  stone, 
wliich  discharge  themselves  at  various  openings  or  outlets  that  have  not  the  least  coimec- 
tion  with  each  other,  it  would  be  an  idle  and  fruitless  endeavour  to  attempt  the  cutting  of 
them  oft'  by  means  of  one  drain  fjig.  6?>\,  a),  or  by  boring  into  any  one  of  them  in 
^0?^f  631  particular,  without  cutting  a 

[^r^'4^__  „  drain  into  each  (a,  6,  c).     In 

M-'.'',    '  - '      -^^  ^  this  case  it  is  more  advisable 

['"••"  Z/_?k<-  to  make  the  main  drain  wholly 

\  _r_?!v^  j|fe_:*  i"  t^ic  clay,  with  small  cuts 

Pyy'  '.v  -,  ■"  T^/tx/^^4*A-44*,,  c        made  up  to  each  outlet,  than 

\  •'/■^-"C.^ . ■ — a  *--  "■  -"  '•  •  ^''^^<^^^>v^    1 1  ^^  /"fc    along    the    place  where    the 

I  ^^^'^^^^^^Ifcll^rSEEzst/    I-^  springs  burst  out ;  as  in  that 

— . ' ■ — iL= — = — - —  line  of  direction  it  would  be 

too  much  in  the  rock,  and  consequently  be  extremely  difficult  to  cut,  on  account  of  the 
nature  and  disposition  of  the  stone.  When  the  water  passing  out  on  the  line  of  the 
springs  can  be  found  by  the  auger  in  the  main  di-ain,  at  the  point  of  junction,  it  will 
be  the  more  completely  cut  oft";  but  where  this  is  not  practicable,  the  depth  of  the 
small  cuts  may  reduce  it  to  such  a  level  as  will  prevent  its  flowing  over  and  injuring  the 
surface  of  the  land  below  it. 

4249.  In  such  hills  as  are  constituted  of  altemiate  strata  of  rock,  sand,  and  clay,  the 
surface  of  the  last  may  frequently  be  wet  and  swamp,  while  that  of  the  sand  is  dry, 
and  capable  of  producing  good  crops  of  grass ;  in  all  such  cases,  in  order  to  drain  the 
land  completely,  as  many  cuts  will  be  necessary  as  there  may  happen  to  be  divisions  cf 
wet  and  dry  soil.  The  summit,  or  most  elevated  part  of  such  hills,  being  mostly  formed 
of  loose  porous  materials,  the  rain  and  other  water  descends  through  it  till  its  passage 
becomes  obstructed  by  some  impervious  bed  or  stratum,  such  as  clay,  when  it  is  forced 
up  to  the  surface,  and  runs  or  oozes  over  the  obstructing  stratum ;  after  having 
overflowed  the  upper  clay  surface,  it  is  immediately  absorbed  and  taken  up  by  the  suc- 
ceeding porous  one,  and,  sinking  into  it  in  the  same  way  as  before,  passes  out  again  at 
tlie  lower  side,  rendering  the  surface  of  the  next  clayey  bed  prejudicially  wet,  as  it  had 
done  that  of  the  first.  In  this  way  the  same  spring  may  aff'ect  all  the  other  strata  of  the 
same  kind,  from  the  highest  part  down  the  whole  of  the  declivity,  and  produce  in  the 
bason,  or  hollow  at  the  bottom,  a  lake  or  bog,  should  there  not  happen  to  be  a  passage 
or  opening  to  take  away  the  water.  In  order  effectually  to  drain  hills  of  this  kind,  it 
will  be  most  advisable  to  begin  by  fonning  a  trench  along  the  upper  side  of  the  upper- 
most rushy  soil,  by  wliich  means  the  highest  spring  may  be  cut  off';  but  as  the  rain  and 
other  water  that  may  come  upon  the  next  portion  of  porous  soil  may  sink  down  through 
it  to  the  lowest  part,  and  produce  another  spring,  a  second  cut  inust  be  made  in  that 
|)art,  to  prevent  the  water  from  aff'ecting  the  surface  of  the  succeeding  clayey  bed. 
Similar  cuts  must  be  formed  so  far  down  the  declivity  as  the  same  springs  continue  in 
the  same  way  to  injure  the  land,  and  in  some  cases  a  sufficiency  of  water  may  probably 
be  obtained  to  irrigate  the  land  below,  or  for  some  other  useful  purpose. 

Sect.  IV.     Methods  of  draining  Mixed  Soils. 

4'250.  Where  the  soil  is  of  a  mixed  and  varied  nature,  but  the  most  prevailing  parts  of 
the  clayey  kind,  the  business  of  draining  is  considerably  more  tedious  and  difficult  than 
wlierc  the  superficial  and  internal  parts  have  greater  regularity.  In  such  lands,  as  the 
collections  of  water  arc  completely  separated  by  the  intervening  beds  of  clay,  each 
becomes  so  much  increased  in  the  time  of  heavy  rains,  as  to  rise  to  the  level  of  the  sur- 
rounding surface ;  when  the  water,  finding  a  free  passage,  as  it  would  over  the  edges  of 
a  bowl,  overflows  and  saturates  the  surface  of  that  bed  of  clay,  rendering  it  so  wet  and 
sour  that  its  produce  becomes  annually  more  scanty,  and  the  soil  itself  more  sterile  and 
unproductive. 

4251.  From  the  sand-beds  (Jig.  632.  a,  a,  a)  in  such  cases  having  no  communication 
with  each  other,  it  must  evidently  require  as  many  drains  (6,  b,  b)  as  there  are  beds  of  this 
kind,  in  order  fully  to  draw  off  the  water  from  each  of  them.  A  drain  or  trench  is 
therefore  recommended  to  be  cut  from  the  nearest  and  lowest  part  of  the  field  intended 
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to  be  drained  (c),  up  to  the 
highest  and  most  distant  sand- 
bank (d),  in   such  a  line  of 
^      direction    as,   if  possible,   to 
3     pass  through  some  of  the  in- 
r    termediate  sand-beds,  and  prc- 
^   vent  the  labour  and  expense 
of  making  longer  cuts  on  the 
sides,  which  would  otherwise 
be  requisite. 

4252.  Il'here  the  diferent  beds  of  sand  and  clay  are  of  less  extent,  and  lie  together  with 
greater  regularity,  they  can  be  drained  in  a  more  easy  manner  with  less  cutting,  and  of 
course  at  less  expense.  Below  the  layers  or  beds  of  sand  and  clay  that  lie,  in  this 
manner,  alternately  together,  and  nearly  parallel  to  each  other,  is  generally  a  body 
of  impervious  clay,  which  keeps  up  the  water  contained  in  the  sand,  which  sand  being 
constantly  full,  the  adjacent  clay  is  thereby  rendered  moist,  and  in  wet  seasons  the  water 
runs  or  trickles  over  it.  As  in  these  cases,  the  principal  under-stratum  of  clay  is  rarely 
laore  than  four  or  five  feet  below  the  surface,  it  is  advisable  to  cut  a  drain  (fg.  633.  a) 


to  that  depth  through  the  middle  of  the  field,  if  it  have  a  descent  from  both  sides  ;  L:  t 
if  it  decline  all  to  one  side,  the  drain  must  be  made  on  that  side  (/>),  as  the  water  wiA 
more  readily  discharge  itself  into  it ;  and,  unless  the  field  be  of  great  extent,  and  have 
more  than  one  depression  or  hollow  in  it,  one  drain  may  be  quite  sufficient  for  the  pur- 
prse,  as  by  crossing  the  different  beds  that  retain  the  water,  it  must  take  it  off  from  each. 
4253  ..-/  pjincipal  difficulty  in  draining  ground  of  this  nature,  and  which  renders  it 
634  impracticable  by  one  drain,  is  when  the  direc- 

tion of  the  alternate  layers,  or  beds  of  clay  and 
sand,  lies  across  the  declivity  of  the  land  {fg- 
634.  a,  a),  so  that  one  drain  can  be  of  no  other 
service  than  that  of  conveying  away  the  water 

after  it  has  passed  over  the  different  strata,  and 

|«"^  would  naturally  stagnate  in  the  lowest  part  of 
"^~  the  field,  if  there  were  no  other  passage  for  it. 
Where  the  land  lies  in  this  way,  which  is  fre- 
quently the  case,  it  will  therefore  be  necessary, 
besides  the  drain  in  the  lowest  part  (b),  to  have 
others  cut  up  from  it  in  a  slanting  direction 
across  the  declivity  (c,  c),  which,  by  crossing 
the  different  veins,  or  narrow  strata  of  sand 
(rf,  d,  d),  may  be  capable  of  drawing  the  water 
from  each  of  them. 

4254.  Informing  the  drains  in  these  cases,  it 
is  recommended  that,  after  laying  the  bottom  in  the  manner  of  a  sough,  or  in  the  way  of 
a  triangle,  it  be  filled  some  way  up  with  small  stones,  tough  sods  with  the  green  side 
downwards  being  placed  upon  them  before  the  mould  is  filled  in.  But  where  stones 
cannot  be  readily  procured,  faggots  may  be  employed,  the  under  part  of  the  drain  being 
laid,  or  coupled,  with  stones,  so  as  to  form  a  channel  for  the  conveyance  of  the  water  that 
may  sink  through  the  faggots,  and  for  the  purpose  of  rendering  them  more  durable  ;  as, 
where  the  water  cannot  get  freely  off',  which  is  generally  the  case  where  there  is  not  an 
open  passage  made  of  some  solid  material,  it  must,  by  its  stagnation,  soon  destroy  the 
faggots,  and  choke  up  the  drain. 

4255.  r//e  estate  of  Spotfiswoode  in  Berwickshire  affords  an  interesting  example  of  successful  drainage  of 
mixed  soil  and  strata.  It  was  begun  in  1S15,  under  the  direction  of  Mr.  Stephens,  an  eminent  draining 
engineer,  and  author  of  a  useful  work  on  the  subject  {T/ie  Practical  Irrigator,  S;c.,  Eclm.  8vo.  18291  ; 
and  eighteen  miles  and  a  half  of  drains,  some  parts  of  which  were  thirteen  feet  deep,  but  the  medium  depth 
of  which  was  from  five  to  seven  feet,  had,  in  182(i,  rendered  between  five  and  six  hundred  acres  of  land 
most  valuable,  which  had  been  before  of  little  value.  . 

425a  Tlie  grounds  to  be  drained  at  Spottiswoode  "  consisted  of  a  soil  of  various  depth,  under  which 
commonly  lay  a  stratum  of  clay  from  two  to  three  feet  deep,  then  a  thin  bed  of  sandy  or  gravelly  substance, 
of  a  foot  deep,  or  more,  containing  water  ;  after  that  another  bed  of  clay,  of  two  or  more  feet  deep;  and 
lastly,  a  bed  of  sand,  gravel,  or  slaty  rock,  containing  the  larger  quantity  of  water.    Upon  reaching  the 


Boou  III. 


DRAINING   MIXED  SOILS. 


roi 


lower  of  these  porous  strata,  the  water  disai>pearcd  in  the  upper  one  :  and  hence  generally  the  expediency  of 
not  stopping  at  the  first,  but  of  working  down  till  the  main  stratum  was  reached.  Several  instances  occurred 
where  the  strata  lay  too  deep  to  he  reached  by  a  drain  ;  in  wliich  cases  it  was  deemed  necessary  to  sink 
wells  or  pits  at  certain  distances  along  the  line  of  the  drain,  from  ten  to  eighteen  feet  deep,  or  more,  in 
order  to  reach  the  open  strata,  so  that  the  water,  rising  through  the  wells  to  the  bottom  of  the  drains,  might 
lie  conveyed  away  without  reaching  the  surface.  It  was  never  thought  suthcient  to  have  reached  the  first 
seam  containing  water,  unless  it  were  at  the  depth  of  four  feet  or  more,  and  evidently  appeared  to  be  that 
containing  the  main  body  of  water  which  occasioned  the  wetness  of  the  surface."     ( trans.  Highl.  Soc.) 

4237.  The  first  operation  m  the  process  of  draining  "  was  to  ascertain  the  depth  and  nature  of  the 
strata  in  which  the  water  was  contained,  and  the  overHowing  of  which,  where  no  outlet  existed,  produced, 
as  was  before  remarked,  either  springs  or  bursts  of  water,  or  a  general  oozing.  Along  the  line  of  these 
springs,  or  in  the  upper  part  of  the  wet  ground,  pits  were  sunk  in  various  places.  The  place  of  each 
being  marked  out,  a  man  was  sent  to  dig  each  pit,  breaking  the  ground  nearly  in  the  direction  of  the 
intended  drain,  six  feet  long  and  three  feet  wide,  which  is  sufficient  space  to  allow  a  man,  or  sometimes 
two,  to  work  freely.  The  earth  was  then  thrown  to  the  lowest  side,  and  well  off' from  the  pit,  to  prevent 
the  sides  from  breaking  in  :  these  pits  were  made  to  the  depth  of  five  or  six  feet,  or  to  a  greater  depth  if 
necessary,  according  to  the  nature  of  the  ground,  or  until  the  bed  of  sand,  gravel,  or  rock,  which  contained 
the  water,  was  reached.  Sometimes  it  became  necessary,  after  having  gone  as  deep  as  a  man  rould  work, 
and  wlien  no  water  appeared,  to  bore  down  with  boring-rods,  in  order  to  ascertain  at  what  depth  the  stra- 
tum containing  the  water  lay.  In  some  instances,  where  the  surface  was  wet  from  a  general  oozing,  and 
no  regular  spring  appeared,  it  became  necessary  to  go  down  to  the  depth  of  thirteen  feet,  when,  in  break- 
ing through  a  thin  cake  of  freestone,  not  above  an  inch  in  thickness,  the  water  burst  up,  and  filled  the  ))it 
to  the  brim  in  the  following  morning.  This  species  of  examination  prevents  the  working  at  random  in 
laying  out  the  lines  of  drains,  affords  data  for  judging  of  the  depth  and  dimensions  to  which  they  should  be 
formed  ;  and,  by  giving  a  knowledge  of  the  substances  to  be  dug  through,  enables  one  to  enter  into  con- 
tracts with  the  workmen  with  greater  certainty."     (Trans.  Hii^hl.  Soc.) 

4i!j8.  A  general  idea  being  thus  obtained  of  the  ground  to  he  drained,  and  men  employed  to  sink  the  pRs, 
the  next  operation  is  to  mark  out  these  lines  on  the  ground.     In  doing  this,  a  hand  sketch  (fig.  635.) 

indicating  the  direction  of  the  drains  and 
their  depth  will  be  found  useful.  "  On 
the  ground,  the  lines  may  be  marked  in 
various  ways,  r  When  the  land  is  in  grass, 
a  plough  may  be  made  to  follow  the  di- 
rector, as  he  walks  deliberatelj;  along  his 
intended  line,  a  man  leading  the  horses  by 
the  head,  if  necessary,  and  walking  be- 
tween them.  If  it  is  inconvenient  to  use  a 
plough,  the  lines  may  be  marked  by  pins, 
or  small  pits,  a  spade's  breadth  square, 
made  at  convenient  distances,  by  cutting 
out  a  turf  clean  by  four  cuts  of  a  spade, 
and  laying  it  upside  down  at  the  side  of  the 
hole,  in  the  line  of  the  drain."  The  drains  were  next  dug  out,  and  formed;  some  of  them  three  feet 
wide  at  the  top,  six  feet  deep,  and  two  feet  wide  at  bottom,  and  others  of  difl'crent  widths  and  depths,  but 
generally  in  the  same  proportion.     The  following  are  Mr.  Stephens's  directions  for  building  :  — 

ii.VJ.  the  side  iiial/s  of  the  drain,  supposing  it  to  be  six  feet  deep,  and  two  feet  wide  at  bottom,  "  must 
be  well  built  with  dry  stone,  all  laid  on  the  proper  bed  (and  not  set  up  edgeway.s),  nine  inches  thick  by  six 
inches  high,  forming  an  aperture  of  six  inches  square,  the  covers  for  which  must  be  suHiciently  strong  to 
sustain  the  pressure  of  tlie  incumbent  weight  of  stone  and  earth  ;  and  should  project,  at  least,  three 
inches  over  the  inside  of  each  side  wall,  —  two  feet  of  stone  must  be  well  packed  above  the  cover  of  the 
aperture.  The  first  foot  of  stone  above  the  cover  of  the  aperture  may  be  put  into  the  drains  from  three 
to  four  pounds  weight,  the  upper  part  must  be  broken  as  small  as  common  road-metal,  and  should  be  made 
quite  smooth  or  level,  so  that  every  part  of  the  drains  may  have  an  equal 
depth  or  thickness  of  stone.  A  thin  covering  of  straw  should  be  laid 
on  the  top  of  the  broken  stones,  to  prevent  the  loose  earth  from  falling 
through  the  aperture  of  the  drains.  The  drains  may  be  then  filled  with 
earth,  nine  inches  above  the  natural  level  of  the  surface  of  the  ground. 
Wells  must  be  sunk  along  the  lowest  side  of  the  lines  of  drains,  in  every 
place  where  the  above  mentioned  dei)th  of  six  feet  does  not  reach  the  porous 
bed  that  contains  water.  These  wells  may  be  made  from  five  to  six  feet 
square,  or  sufficiently  wide  to  allow  a  person  to  work  with  freedom  ;  and 
must  be  sunk  through  the  impervious  strata  into  the  pervious  stratum  of 
sand,  gravel,  or  rock,  whore  the  water  flows  freely.  The  wells  may  then  be 
filled  with  small  clean  stones,  thrown  in  promiscuously,  till  the  stones  in  the 
wells  come  in  contact  with  the  stones  in  the  drains.  The  upper  part  of  the 
wells  above  the  level  of  the  stones  in  the  drains  may  be  filled  with  earth." 

[fig.  636.)     [Trans.  Highl.  Soc.  vol.  vii.  p.  S2i) 

\1C-f).  The  stones  of  which  the  drains  at  the  bottom  of  the  conduit  are  to  be  built,  and  with  which  the 
drain  is  afterwards  to  be  tilled  to  the  depth  of  two  feet  or  more,  as  is  shown  above,  should  be  laid  down  on 
tlie  upper  side  of  the  line,  as  near  to  it  as  possible,  that  they  may  be  the  more  easily  handed  in.  They  are 
laid  on  the  upper  side,  for  the  convenience  of  throwing  out  the  earth  on  the  lower  side.  It  is  very  desirable 
that  the  stones  should  be,  if  possible,  laid  down  before  the  drain  is  begun  to  be  dug,  as  it  is  often  neces- 
sary to  build  and  fill  it  as  fast  as  it  is  dug,  to  prevent  the  sides  from  falling  in,  which,  when  it  occurs, 
occasions  a  very  great  deal  of  extra  work,  and  the  drains  themselves  are  never  so  well  constructed.  This 
most  frequently  happens  in  grovnid  under  tillage,  the  sides  being  more  tender  than  when  in  grass,  where 
the  turf  is  the  means  of  preserving  the  sides  from  the  pressure  of  the  earth  thrown  out,  and  of  the  stones 
laid  down.  When  the  sides  are  evidently  likely  to  fall  in  before  the  drain  can  be  built,  they  may  be  kept 
up  for  a  time  by  a  board  laid  Hat  to  each  side  of  the  drain  near  the  top,  and  cross  sticks  put  in  to  keep  the 
boards  asunder.  Circumstances  frequently  occur,  which  prevent  the  stones  from  being  laid  down  before, 
hand,  and  they  are  then  brought  forward  as  the  work  of  cutting  the  drain  is  going  on.  Under  the  eye  of  an 
intelligent  and  attentive  director,  this  may  be  done  without  danger  ;  but,  even  then,  unforeseen  occurrences 
sometimes  prevent  the  possibility  of  getting  the  materials  forward  for  several  days  ;  and  if  any  ramy  wea. 
ther  intervene,  and  the  drains  are  in  a  clayey  soil,  there  is  a  certainty  of  slips  and  falls,  occasioinng  much 
extra  labour,  and  requiring,  in  consequence  of  the  additional  breadth  of  the  drain,  a  much  larger  quantity 
of  stones  to  fill  the  opening.  Where  a  piece  of  drain  seems  likely  to  fall  in,  it  should  always,  if  possible, 
be  built  and  filled  before  night,  or  the  sides  kept  asunder  by  means  of  boards,  as  before  mentioned." 
{Trans.  Higltl.  Soc.  vol.  vii.) 

42C1.  Drains  may  be  dug,  and,  when  built,  the  earth  may  be  filled  in  by  contract 
work ;  but  in  general  day  work  is  to  be  preferred.  "  The  conduit  is  built  in  the 
bottom  of  the  drain  by  a  confidential  person,  cither  a  mason,  or  any  other  workman 
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who,  by  practice,  is  equally  competent ;  this  person  always  working  at  daily  wages,  to 
prevent  him  from  having  any  interest  in  hurrying  over  this  most  important  part  of  the 
operation." 

4262.  The  drains  may  be  cut  only  "  two  feet  wide,  with  the  sides  perfectly  perpen- 
dicular, provided  that,  from  the  tenacity  or  hardness  of  the  substances  dug  thrcugli,  the 
sides  will  stand  till  the  stones  are  put  in.  It  is  usual,  however,  to  break  the  ground 
somewhat  wider  at  the  top,  and  so  to  give  it  a  slight  slope  to  the  bottom.  The 
work  of  cutting  is  always  done  by  contract  at  so  much  per  rood  or  yard,  and  se- 
veral labourers  generally  join  in  making  one  drain,  and  arrange  the  work  among 
themselves.  The  casting  or  cutting,  it  is  scarcely  necessary  to  observe,  is  always 
commenced  by  the  workmen  at  the  lower  end,  and  worked  upwards  to  the  higher 
ground,  and  never  downwards.  They  usually  begin  by  working  about  two  feet 
deep  in  the  first  instance,  several  roods  in  length,  then  going  over  the  ground  again, 
deepening  it  to  four  or  five  feet,  and  afterwards  going  over  it  the  last  time,  and 
finishing  the  bottom,  by  making  it  perfectly  level  and  ready  for  the  mason  to  build 
the  conduit  in  the  bottom.  The  bottom  must,  for  this  purpose,  be  completely  two 
feet  wide,  though,  when  free-stone  is  employed,  the  width  may  be  less."  {Trans. 
Highl.  Soc.) 

4263.  In  bnilding  the  drain,  "  the  mason  has  an  assistant,  generally  a  female,  at 
the  top,  who  hands  him  the  stones  he  requires.  He  begins  with  small  flat  stones 
to  build  the  wall  on  each  side  of  the  bottom  of  the  drain,  nine  inches  broad,  and 
six  inches  high,  so  as  to  leave  six  inches  for  the  conduit  in  the  middle.  This  he 
does  roughly,  but  in  such  a  manner  that  the  stones  shall  be  laid  solidly  on  one 
another.  When  the  ground  at  the  bottom  is  solid,  either  dry  gravel,  or  clay,  or 
rock,  the  mason's  foot,  with  his  ordinary  clog  or  shoe,  standing  in  the  centre,  is 
the  measure  of  the  width  of  tlie  conduit.  When  the  land  is  inclined  to  be  wet 
and  soft,  a  plank  six  inches  broad  is  used  for  him  to  stand  upon.  When  the  bot- 
tom is  a  wet  spongy  clay,  or  sand  of  the  nature  of  a  quicksand,  or  very  soft,  it 
is  often  necessary  to  flag  the  bottom  of  the  conduit  with  very  thin  stones  or  slates." 
(Trans.  Highl.  Soc  vol.  vii.) 

•4264.  Jlhen  a  perfect  quagmire  has  been  met  with,  "  which  has  happened  chiefly  in 
red  clay,  the  faster  the  wet  clay  has  been  thrown  out,  the  faster  it  has  boiled  up  from 
below.  In  these  cases,  it  has  been  found  necessary  to  lay  planks  on  tlie  bottom  of  the 
drain,  and  build  upon  them.  But  this  will  very  seldom  be  necessary  where  proper  pre- 
cautions are  used.  On  first  meeting  with  quagmires  of  this  kind,  attempts  were 
made  to  dig  them  out ;  for  which  purpose  a  strong  wooden  frame  was  made,  large  enough 
for  four  men  to  work  in  with  freedom,  composed  of  diflTerent  pieces,  so  that  the  workmen 
miglit  add  to  the  sides  of  the  frame  as  they  worked  downwards.  Notwithstanding 
the  frame's  being  made  very  strong,  the  pressure  became  so  great,  that  the  sides  came 
together,  and  stopped  the  operation.  Tlie  consequence  was,  that,  after  great  labour  and 
active  exertion  in  taking  out  large  quantities  of  wet  clay,  wliich  thus  continued  to  boil 
up  (but  the  very  taking  out  of  which  undermined  the  banks  from  beneath),  the  sides  of 
the  drain  fell  in  masses,  and  made  great  gaps,  which  increased  the  longer  the  work  was 
carried  on.  In  these  circumstances,  it  became  necessary  to  use  planks  to  build  the  con- 
duit, and  to  fill  in  the  stones  as  fast  as  possible,  by  employing  a  great  numbi/r  of  persons 
at  once.  The  weight  of  these  superincumbent  stones  then  kept  tlie  planks  and  conduit 
at  their  proper  place,  so  much  so  that  the  worst  of  these  parts  never  exhibited  any 
symptom  of  imperfection,  though  made  ten  years  ago.  On  all  occasions  afterwards, 
however,  when  any  of  these  quagmires  were  found,  the  process  of  taking  out  tlie  bottom 
of  the  drain  was  followed,  yard  by  yard,  by  flagging  the  bottom,  building  the  conduit, 
covering  it,  and  filling  the  stones  over  it ;  and  in  this  way  the  quagmire  was  prevented, 
by  the  immediate  pressure  from  above,  from  boiling  up.  It  never  failed  to  be  seen  that 
the  longer  these  operations  were  delayed,  the  softer  and  more  intractable  tlie  interior  of 
the  drain  became.  After  building  the  side  walls  for  a  yard  or  two  in  length,  the 
mason,  according  to  circumstances,  cleans  out  the  conduit  with  a  narrow  hoe,  and  tlien 
covers  it  with  such  large  broad  stones  as  he  can  procure,  from  fifteen  inches  in  length  to 
two  feet,  being  the  utmost  width  of  the  drain  itself.  These  are  handed  down  carefully 
to  him  by  his  attendant ;  and,  after  lie  has  laid  three  or  four  of  them,  he  takes  smaller 
flat  stones,  as  the  larger  are  always  uneven  at  the  edges,  and  covers  every  interstice ;  and 
afterwards,  with  similar  stones,  packs  carefully  the  ends  of  the  covers,  before  finishing 
any  particular  portion  of  the  work  so  as  to  prevent  them  from  shifting  ;  and  still  furtlier 
to  cover  every  hole  through  which  any  thing  might  be  carried  into  the  conduit,  he  has 
a  rolled  up  wisp  of  straw  wliich  he  puts  in  tlie  mouth  of  the  conduit,  which  allows  the 
water  to  pass  out,  but  prevents  mud  and  sand  from  getting  in.  His  attendant  then 
throws  the  remainder  of  the  stones  in  promiscuously  to  the  depth  of  two  feet,  or  some- 
times more,  if  the  materials  are  plentiful,  and  particularly  where  there  are  two  seams  con- 
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taining  water ;  for  in  tliis  case  it  is  gene- 
rally desirable  to  raise  the  stones  above  the 
level  of  the  bottom  of  the  upper  seam,  so 
as  to  convey  away  any  water  which  may 
remain  in  it,  to  the  conduit  beneath 
{fig.  637.  a,  sand  or  gravel  ;  b,  clay)  ; 
and  it  was  a  circumstance  very  generally 
observed  in  the  course  of  operations,  that 
where  the  upper  stratum  containing  water 
was  only  a  few  feet  in  depth  or  thickness, 
another  open  stratum  was  generally  found 
a  few  feet  deeper. 

4265.  Stones.  When  the  stones  to  be  used  are  only  brought  forward  at  the  time  of 
cutting  the  drain,  the  carts  are  often  run  back  to  the  edge  of  it,  and  the  stones,  after  the 
conduit  is  built,  tumbled  straight  out  of  the  cart  into  the  drain ;  but,  in  this  case,  it  is 
necessary  to  take  care  that  the  sides  of  the  drain  be  not  injured  by  the  cart-wheels  or 
otherwise,  lest  the  earth  should  fall  into  the  drains,  and  so  through  the  intervals  of  the 
stones.  A  part  of  the  stones  for  filling  were  recommended  by  INIr.  Stephens  to  be  broken 
like  large  road  metal.  This,  however,  is  very  expensive,  and  was  found  by  experience 
not  to  be  necessary,  though  usually  large  stones  should  be  broken.  When  the  stones 
are  small,  that  is,  ten  or  twelve  ounces,  it  is  as  well ;  but  no  inconvenience  has  been 
found  from  the  constant  use  of  stones  of  a  mucli  larger  and  very  unequal  size.  When 
a  sufficient  quantity  of  stones  has  been  thrown  in,  the  mason  levels  them  at  the  top, 
filling  up  the  intervals  of  larger  stones  vv-ith  smaller  ones,  so  as  to  make  the  top  of  them 
level.  If  the  sod  which  has  been  cut  off  the  surface  of  the  drain  is  sufficiently  solid,  it 
should  be  laid  carefully  by  itself  on  the  upper  edge  of  the  drain  at  the  side  of  the  stones. 
It  should  again  be  laid  with  its  grassy  side  undermost,  on  the  top  of  the  stones,  as  a 
covering,  to  prevent  the  earth  from  getting  down  amongst  them.  If  the  sods  are  not 
suflSciently  coherent  or  plentiful  to  cover  the  whole  completely,  old  coarse  hay,  or  straw, 
or  heath,  may  be  used  as  a  substitute.  When  all  this  is  completely  done,  the  earth  is 
shovelled  in  upon  the  top,  until  the  drain  is  full.  It  is  then  heaped  up,  somewhat  after 
the  manner  of  a  grave,  to  allow  for  the  earth's  subsiding  to  the  level  of  the  surface.  It 
is  a  circumstance  deserving  of  notice,  that,  in  digging  the  trial-pits,  the  earth  taken  out 
is  in  most  cases  insufficient  to  fill  them  again,  if  allowed  to  lie  open  for  any  time  ;  so 
that,  in  fact,  conti-ary  to  what  would  be  naturally  inferred,  the  earth  must  become  more 
compact  by  being  removed. 

4266.  Repairs.  When  the  drain  is  thus  completed,  it  is  still  necessary,  and  parti- 
cularly when  the  land  is  under  tillage,  carefully  to  inspect  it  from  time  to  time,  and  to 
see  that  no  surface-water  finds  its  way  into  it.  If  any  hole  is  found,  it  ought  to  be  im- 
mediately stopped  up,  as  a  channel  of  this  kind  will  sometimes  very  speedily  carry 
enough  of  mud  into  a  conduit  to  choke  it  entirely,  and  spoil  the  drain.  Under- 
draining,  it  will  be  kept  in  mind,  will  not  supersede  the  necessity  of  surface-drains, 
where  these  are  necessary  to  carry  off  water  stagnant  upon  the  ground.  Besides  the 
danger  to  drains  by  the  flowing  in  of  surface-water,  there  are  other  sources  of  injury 
which  must  be  guarded  against  by  a  vigilant  care.  Animals,  by  burrowing  in  the 
earth,  or  finding  their  way  from  any  course  in  the  conduit,  are  sometimes  apt  to  injure 
it,  and  cause  the  earth  to  crumble  in  ;  but  a  more  frequent  source  of  injury  is  from 
vegetable  substances,  as  roots  of  trees,  and  particularly  of  the  ash.  As  an  instance  of 
this,  there  happened,  on  this  property,  to  be  an  ash  tree  growing  near  a  chain,  the  fibres 
of  which  took  possession  of  the  conduit,  and  so  obstructed  the  passage  of  the  water,  as 
to  produce  a  new  swamp,  in  consequence  of  which  it  became  necessary  to  lift  the  ma- 
terials of  the  drain,  and  form  it  anew.  It  is  often  very  difficult  to  eradicate  certain 
plants,  whose  long  and  creeping  roots  get  intervened  in  the  interstices  of  the  conduit. 
The  advance  of  those  larger  animals  wliich  enter  the  conduits  for  safety,  or  in  pursuit 
of  prey,  may  be  prevented  by  an  iron  gratinjj  at  the  outlet.  {Trans.  Highl.  Soc. 
vol.  vii.) 

Sect.  V.     Methods  of  draining  Retentive  Soils. 

4267.  The  mode  of  draining  retentive  soils  is  materially  different  from  that  whicli 
has  been  described  above.  Many  tracts  of  level  land  are  injured  by  the  stagnation 
of  a  superabundant  quantity  of  water  in  the  upper  parts  of  the  surface  materials,  wliich 
does  not  rise  up  into  them  from  any  reservoirs  or  springs  Ijelow.  The  removal  of  the 
wetness  in  these  cases  may,  for  the  most  pari,  be  effected  without  any  very  lieavy  expense. 
From  the  upper  or  surface  soil,  in  such  cases,  being  constituted  of  a  loose  porous  stratum 
of  materials,  to  the  depth  of  from  two  to  four  or  five  feet,  and  having  a  stiff  retentive 
body  of  clay  underneath  it,  any  water  that  may  come  upon  the  surface,  from  heavy  rains, 
or  other  causes,  readily  filtrates  and  sinks  down  through  it,  until  it  reaches  the  obstruct- 
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ing  body  of  clay ;  the  consequence  of  which  is,  that  the  porous  open  soil  above  is  so 
filled  and  saturated  with  water,  as  to  be  of  little  utility  for  producing  crops  of  either 
grain  or  grass.  Land  thus  situated  is  frequently  said  by  farmers  to  be  wet-bottomed. 
In  order  to  remove  this  kind  of  wetness,  it  seldom  requires  more  than  a  few  drains,  made 
according  to  the  situation  and  extent  of  the  field,  of  such  a  depth  as  to  pass  a  few  inches 
into  the  clay,  between  which  and  the  under  surface  of  the  porous  earth  above  there  will 
obviously  be  the  greatest  stagnation,  and  consequently  the  largest  collection  of  water, 
especially  where  it  does  not  become  much  visible  on  the  surface.  In  these  cases  there  is 
no  necessity  for  having  recourse  to  the  boring  instrument,  as  there  is  no  water  to  be  dis- 
charged from  below. 

4268.  Jflien  the  Jield  to  be  drained  has  only  a  slight  declination,  or  slope,  from  the  sides 
towards  the  middle,  one  drain  cut  through  the  porous  superficial  materials  into  the  clay, 
in  the  lowest  part  of  the  ground  (Jig.  638.  a),  may  be  sufficient  to  bring  off'  the  whole  of  the 
water  detained  in  the  porous  soil.  This  effect  may  likewise  be  greatly  promoted,  by  lajdng 
out  and  forming  the  ridges  so  as  to  accord  with  the  direction  of  the  land,  and  by  the  use 
of  the  plough  or  spade  in  removing  obstructions,  and  deepening  the  furrows.      In  such 

638  situations,  where  the  di'ain  has  been  formed 

in  this  manner,  the  water  will  flow  into  it 
[I  through  the    porous  surface  materials,  as 
I  £  well  as  if  a  number  of  small  trenches  were 
j  J  cut  from  it  to  each  side,  as  is  the  practice 
jjin  Essex  and  some  other  parts  of  the  coun- 
try ;    but  which  is   often   an    unnecessary 
labour  and  expense.     The  drain  made  in  the 
■  hollow  may  frequently  serve  as  a  division  of 
the  field  (a),  in  which  case  it  may  be  open  ; 
but  in  other  circumstances  it  may  be  more  proper  to  have  it  covered. 

4269.  Where  afield  of  this  descriptio7i  has  more  thari  one  holloiv  ill  its  surface  {fig.  639. 
a,  h),  it  will  obviously  be  requisite  to  have  more  than  one  main  drain  ;  but  when  it  is  nearly 
level,  or  only  inclines  slightly  to  one  side,  a  trench  or  drain  along  the  lowest  part,  and 

639 


the  ridges  and  furrows  formed  accordingly,  may  be  sufficient  for  effecting  its  drainage. 
There  may,  however,  be  cases,  as  where  a  field  is  large  and  very  flat,  in  which  some  side- 
cuts  from  the  principal  drain  may  be  necessary,  which  must  be  made  a  little  into  the 
clay,  and  as  narrow  as  they  can  be  wrought,  and  then  filled  up  v.ith  stones  or  other  suit- 
able materials. 

4270.  What  is  called  the  Essex  method  of  draining  in  ploughed  springy  lands,  where  the 
surface  soil  is  tenacious,  is  described  by  Kent,  and  consists  in  substituting  small  under- 
drains  {Jig.  640.  a)  for  open  furrows  ;  or  in  some  cases  having  a  small  under-drain  beneath 

640 
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{b)  every  other  or  every  third  furrow.      These  drains  lead  to  side  or  fence  ditches  (c), 
where  they  discharge  themselves. 

4271.  Where  the  clay  constitutes  the  surface,  and  the  porous  body  is  underneath,  the  in- 
jurious stagnant  water  cannot  possibly  get  off,  without  the  assistance  of  drains  formed 
for  the  purpose.  Soils  of  this  nature  are  drained  with  difficulty,  and  require  a  much 
greater  number  of  trenches  or  cuts  than  those  of  any  other  kind,  as  they  must  be  marked 
out  and  disposed  in  such  a  way  as  to  collect  and  convey  the  water  every  where  from  the 
surface ;  because  it  can  only  force  itself  off  into  them  from  above,  being  prevented  from 
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sinking  in  tlirough  the  clay,  as  in  soils  of  a  contrary  kind.  Where  there  happen  to  be 
liollovvs  or  irregularities  in  the  surface  of  the  land,  water  inay  often  be  observed  to  con- 
tinue standing  in  them,  at  a  distance  of  but  a  few  feet  from  the  drain.  In  draining  such 
lands,  it  will  always  be  necessary,  in  the  first  place,  to  make  a  large  or  conducting  drain 
at  the  lo■^^■est  part,  or  the  end  of  the  field,  for  the  pui-pose  of  receiving  and  conveying  away 
the  water  collected  by  the  smaller  collateral  cuts  which  it  may  be  necessary  to  make  on 
each  side  of  it.  Where  it  suits  for  the  purpose  of  dividing  the  land,  this  principal  drain 
may  be  better  open  than  covered,  as  by  that  means  the  mouths  or  outlets  of  the  different 
small  drains  that  come  into  it  may  be  conveniently  examined,  and  cleared  out  when 
necessary. 

4272.  The  construction  of  the  ridges  in  sxich  soils,  so  that  they  may  accord  with  the 
declivity,  is  a  matter  which  must  be  carefully  kept  in  view.  They  should  in  all  such 
cases  have  a  degree  of  elevation  or  roundness  in  the  middle,  suflScient  to  afford  the  water 
a  ready  fall  into  the  furrows,  which  likewise  should  have  such  a  depth  and  fall  as  may 
take  it  quickly  into  the  drains.  The  ridges,  besides  being  well  laid  up,  should  have 
small  open  drains  formed  in  a  slanting  direction  across  them,  in  such  a  manner  as  to 
form  communications  with  one  another,  and  with  the  furrows  ;  by  which  means  they 
are  made  to  perform  the  office  of  drains ;  the  water  coming  upon  the  ridges  being  thus 
readily  conveyed  into  tlie  furrows,  along  which  it  proceeds  till  impeded  in  its  course  by 
the  rising  of  the  ground  or  other  cause  ;  it  then  passes  through  the  open  cross-drains  into 
others  where  the  descent  is  greater,  and  is  ultimately  conveyed  off  into  the  ditch,  or  other 
passage,  at  the  bottom  of  the  enclosure.  The  elevation  of  the  ridges  should  probably, 
too,  be  made  greater  for  the  winter  than  the  summer  crops,  as  there  must  be  much  more 
injurious  moisture  at  the  former  than  the  latter  season.  This  may  be  easily  accomplished 
at  the  time  of  ])loughing  the  land.  Some  useful  observations  on  this  description  of 
drainage  will  be  found  in  Marshal's  work  on  Landed  Property,  and  in  Dr.  Anderson's 
Treatise  on  Draining. 

Sect.  VI.     Methods  of  draining  Mines,  Quarries,  Pits,  Ponds,  and  Lakes. 

4273.  Where  pits,  mines,  or  quarries,  happen  to  be  formed  at  the  bottom  of  declivities, 
and  are  inconvenienced  or  wholly  obstructed,  either  in  the  digging  or  working,  by  the 
water  contained  in  them,  it  may  be  possible,  in  many  cases,  to  prevent  its  coming  into 
such  mines  or  pits,  by  cutting  or  boring  into  the  lower  parts  of  the  porous  strata 
i^g.  641.  a).      In  order  to  accomplish  this  object,  it  will  be  necessary  to  ascertain  if  any 


porous  stratum  presents  itself  higher  up  the  elevation  than  the  place  ^^•here  the  mine  or 
pit  is  fonned,  that  may  conduct  the  water  it  contains  to  the  porous  body  below  it ;  as  by 
ctitting  into  such  stratum,  where  discovered,  much  of  the  water  may  be  drawn  off  and 
prevented  from  passing  down.  But  notwithstanding  the  water  from  above  may  be  cut 
off  in  this  way,  a  quantity  sufficient  to  inconvenience  the  working  of  the  mine  or  pit 
may  still  filtrate  from  the  sides  of  the  porous  bed,  even  though  it  may  incline  in  the 
direction  of  the  lower  ground.  When  this  is  the  case,  it  may,  however,  be  readily  taken 
away  at  some  place  in  the  bed.  To  accomplish  this,  and  thereby  obviate  the  effects  of 
the  water,  the  tennination  of  the  porous  stratum  (fig.  641.  a)  below  the  pit  must  be 
ascertained ;  and  where  there  is  any  mark  of  a  natural  outlet  at  the  place,  a  large  drain 
should  be  formed,  in  order  to  permit  the  water  to  flow  off  with  more  expedition.  Where, 
however,  there  h  a  thick  bed  of  some  impervious  substance,  such  as  clay,  placed  upon 
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the  termination  of  the  porous  material,  the  drain  need  only  be  cut  a  little  way  into  that, 
as  by  boring  through  the  rest  a  sufficient  passage  may  be  given  to  discharge  the  water. 
In  this  way,  the  draining  of  such  grounds  as  lie  above  or  near  to  mines  or  pits  mav  be 
of  great  advantage. 

4'274.    Where  a  quarri/  or  other  pit  to  be  dried  (Jig.  642.  a)  is  situated  above  a  porous 

_,,m,„„»-...»,,„,,j,,„^„,^  stratum,  whether 

642  ...■•' .•-••^f^"*^■■|^^^''^*■--=<-4'^^'■■'''/^"l:.:■,■.■■ ""■■.■.■:■•"■•■■ -"'"t-^£'   of  rock  or  gra- 

,<v";fS'-  l^!^:::^^£_Eii^^-  '"i    '  ,."^^^'■?::"^^■  "'''"Ti^ai^liiiSE!:    vel,  it  may  some- 

times be  drained 
by  boring  into 
the  latter  (6). 
In  this  way  dif- 
ferent chalk  pits 
and  lime  quar- 
ries   have    been 

drained  in  Kent  and  Hertfordshire.  (See  the  Reports  of  these  Counties.)  In  marl-pits 
also,  which,  from  the  nature  of  their  situation,  mostly  require  mucli  cutting  through  some 
part  of  their  sides,  in  order  to  remove  the  water  that  prevents  their  being  wrought;  the 
mode  of  letting  the  water  down  by  means  of  pits  dug  through  the  upholding  stratum 
below  the  bed  of  marl  into  the  porous  materials  underneath,  might  be  econonucally 
practised.  In  such  cases,  the  number  of  the  pits  must  be  proportioned  to  the  space 
occupied  by  the  inarl ;  and  when  they  are  required  to  be  of  such  depths  as  to  be  liable 
to  give  way,  they  should  be  built  up,  or  nearly  filled  with  loose  stones,  so  as  to  admit  the 
water  to  pass  off,  such  lateral  di-alns  as  are  necessary  communicating  with  them.  In 
some  situations  of  the  pits,  as  where  the  bank  slopes  lower  on  the  contrary  side  than  the 
level  of  the  water,  an  easier  mode  may  be  practised ;  such  as  by  forming  a  drain  in  it, 
and  then  perforating  with  a  horizontal  boring-instrument  into  the  terminating  part  of  the 
stratum  that  holds  the  water ;  thereby  removing  and  keeping  it  below  the  level  of  the 
marl.  In  addition  to  these,  in  some  cases,  as  where  the  water  of  such  pits  proceeds  from 
springs  in  the  high  grounds  above  them,  it  may  be  useful  to  intercept  and  convey  it  away 
before  it  reaches  the  marl-pits. 

4275.  The  drainage  or  drijing  vp  of  lakes  or  ponds  comes  occasionally  within  the 
practice  of  the  drainer,  especially  in  countries  with  an  irregular  surface.  There  are, 
perhaps,  few  natural  lakes  indeed,  tlie  surface  of  the  water  of  which  might  not  be  very 
considerably  lowered,  by  deepening  their  natural  outlets,  the  consequence  of  which  would 
be,  in  many  cases,  a  very  considerable  accession^ of  generally  rich  land  round  their  mar- 
gins, a  better  drainage  for  the  surrounding  country,  and  an  improved  climate.  Much, 
it  is  said,  might  be  done  in  this  way  in  Ireland ;  but  there  can  be  no  doubt  that  in  every 
country  in  the  world  a  great  deal  may  be  done.  In  flat  countries  nearly  on  a  level  v/ith 
the  sea,  like  Holland  and  parts  of  the  counties  of  Cambridge  and  Huntingdon,  the 
water  will  in  general  require  to  be  raised  by  machinery  ;  but  in  by  far  the  greater  number 
of  cases,  deepening  the  natural  outlet  will  be  found  amply  sufficient. 

4276.  Bar  Loch,  in  the  county  of  Renfrew,  was  reduced  in  size  by  drainage  and  embanking,  in  1814,  at 
an  expense  of  nearly  10,000/.,  whicli  has  since  returned  13  per  cent,  per  annum  ;  280  acres  Iiave  been  laid 
dry  upwards  of  200  of  which  have  been  since  under  crop.  A  very  interesting  account  of  this  drainage 
will  be  found  in  the  Highland  Society's  Trnnsactluns,  vol.  vii.  p.  .375. 

4277.  Steam-engines  have  lately  been  employed,  both  in  Cambridgeshire  and  Lincolnshire,  as  substitutes 
for  the  very  uncertain  power  of  wind,  to  rai.se  the  water  from  the  low  lands,  and  deliver  it  into  the  dr.iin3 
and  rivers  by  means  of  scoop  wheels  working  like  a  grinding. stone  in  its  trough.  Wheat  and  other  corns 
have  thus  been  sown  on  lands  never  before  ploughed.  The  improvement  indeed  is  one  of  the  greatest 
that  has  taken  place  in  fenny  countries,  since  they  were  first  attempted  to  be  drained  and  embanked. 
(Mcch.  Mag.  vol.  v.  p.  179.  and  Gard.  Mag.  vols.  jv.  and  v.) 

Sect.  VII.     Formation  of  Drains,  and  Materials  used  infilling  them. 

4278.  Drains  should  be  formed  ivith  as  much  truth  and  exactness  as  possible :  such 
labourers  as  are  not  dexterous  in  using  their  tools  seldom  make  them  well.  The  most 
general  method  of  performing  this  sort  of  work  is  by  admeasurement,  at  so  much  a  rod, 
or  a  score  of  rods,  which  necessarily  induces  the  workmen  to  do  as  much  as  they  possibly 
can  ;  they  should,  therefore,  be  frequently  inspected,  to  see  that  they  keep  to  the  proper 
and  required  deptli,  that  tlie  earth  taken  out  be  laid  in  such  a  manner  as  not  to  fall  down 
again  into  the  drains  in  time  of  filling  them,  and  that  the  surface  mould  be  kept  on  one 
side  free  from  the  clayey  or  other  material  of  the  inferior  stratum. 

4279.  When  tliere  is  any  declivity  in  the  ground,  (kains  should  be  made  in  a  slanting 
direction  across  it,  instead  of  the  old  method  of  conducting  them  according  to  the  nature 
or  inclination  of  the  slope.  By  attending  to  the  former  mode  of  cutting  the  drains,  the 
wetness  is  not  only  more  effectually  removed,  but,  by  allowing  the  water  to  pass  away 
in  an  easy  current,  they  are  rendered  less  liable  to  be  choked,  or,  as  it  is  frequently 
termed,  blown  up,  by  which  artificial  oozings  of  water  are  sometimes  formed  in  such 
places.  But  where  grounds  are  either  quite  or  nearly  level,  it  has  long  been  a  general 
practice  to  cut  the  drains  at  the  different  distances  of  about  sixteen,  twenty-four,  and 
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thirty-two  feet  from  each  other,  across  the  fields  from  the  different  ditches,  according  to 
the  circumstances  of  the  lands ;  or,  indeed,  where  the  drains,  either  from  some  slight 
unevenness  of  the  surface,  or  other  causes,  can  only  be  made  to  flow  at  one  end,  to 
avoid  cutting  them  further  on  one  side  than  where  the  ditch  is  capable  of  taking  away 
the  wetness.  In  cases  \ihcre  the  declivities  of  a  piece  of  ground  are  various,  and  have 
different  inclinations,  the  drainer  should  constantly  attend  to  them,  and  direct  the  lines 
of  his  ckains  in  such  a  manner  as  that  they  may  cross  tlie  higher  sides  of  the  diflerent 
decli>'ities  in  a  slanting  direction. 

4280.  The  depth  of  drains  must  depend  upon  the  nature  of  the  soils,  the  positions  of 
the  land,  and  a  great  variety  of  other  more  trifling  circumstances.  It  was  formerly  the 
custom  to  make  them  three  or  four  feet  in  depth,  but  by  modern  drainers  tlie  most 
general  depth  is  two  and  a  half  to  three  feet.  As  the  main  drains  have  more  water  to 
convey  away,  and  are  generally  of  greater  length  than  the  lateral  ones,  they  should  always 
be  cut  someM'hat  deeper ;  and  where  the  materials  of  the  soils  are  porous,  the  deeper 
they  are  cut,  the  more  extensively  tlicy  act  in  lowering  the  wetness  of  the  land :  when, 
however,  the  operator  reaches  any  material  through  wliich  the  moisture  cannot  pass,  it 
will  be  useless  to  dig  the  trench  to  a  greater  deptli.  If  it  be  clay,  by  going  a  few  inches 
into  it,  a  more  safe  passage  for  the  moisture  may  however  be  secured.  It  must  notwith- 
standing be  invariably  attended  to,  that  the  depth  of  the  drains  be  such  as  that  the 
treading  of  heavy  cattle  may  not  displace,  or  in  any  way  injure,  the  materials  employed 
in  constructing  or  filling  them.  It  may  be  noticed  too,  w  here  the  horses  in  ploughing 
tread  in  the  bottoin  of  the  furrow,  at  the  depth  of  four  inches  or  more  below  the  surface, 
that,  if  eight  or  ten  be  allowed  for  the  materials  with  which  the  drains  are  filled,  when 
the  depth  of  the  trenches  does  not  exceed  twenty-four  inches,  there  will  only  be  nine 
or  ten  inches  of  earth  for  the  support  of  the  horses  when  ploughing.  Where  the  earth 
has  been  stin-ed,  such  a  depth  must  vuidoubtedly  be  too  little,  and  this  in  some  measure 
proves  that  drains  of  such  a  depth  are  not  sufficient.  By  cutting  them  down  to  the 
depth  of  two  feet  and  a  half  in  the  stifter  soils,  they  will  seldom  be  penetrated  to,  or 
liave  too  great  a  depth ;  and  in  the  pervious  ones  a  still  greater  depth  is  highly  useful, 
and  constantly  to  be  practised. 

4281.  Cutting  the  drains  as  narroio  as  possible,  which  has  of  late  been  much  practised, 
is  of  importance,  as  it  causes  a  considerable  saving  of  the  matters  employed  in  filling 
them  up,  wliether  wood  or  straw  ;  but  in  cases  where  bricks  or  stones  are  used,  this 
cannot  be  so  much  attended  to ;  however,  a  greater  width  than  about  a  foot  is  seldom 
necessary,  provided  the  stones  be  coupled  at  the  bottom,  or  thrown  in  in  a  mixed  way  ; 
nor  more  than  sixteen  inches  where  laid  in  the  manner  of  a  sough  or  channel.  But  of 
whatever  depth  the  materials  may  be,  the  earth  or  mould  by  which  they  are  covered. up 
should  not  be  less  in  depth  than  a  foot ;  in  arable  lands  it  should  be  more. 

4282.  The  diff'erent  sorts  of  drains  in  use  may  be  classed  in  two  divisions ;  drains  of 
conveyance  {fig.  643.  a,  b,)  alone,  and  drains  of  conveyance  and  collection  jointly,   {jig. 

643.  c,d.)  In  the  former,  all  that  is  neces- 
sary is  a  channel  or  passage  for  the  water,  of 
sufficient  dimensions,  which  may  be  formed 
by  pipes  of  different  kinds,  arched  or  barrel 
drains  (i),  and  box  or  walled  drains  {a).  The 
construction  of  the  latter  requires  not  only 
an  opening  for  conveying  the  water,  but  a 
superincumbent  or  surrounding  stratiun  {e,f,  ) 
of  sufficient  porosity  to  permit  and  induce 
all  latent  water  to  find  its  way  to  the  channel 
of  conveyance.  The  most  complete  drain  of 
conveyance  is  a  large  pipe  of  metal,  masonry, 
or  brick-work  ;  and  the  most  com))letc  col- 
lecting drain,  one  formed  of  a  channel  built 
on  the  sides,  and  covered  with  flat  stones,  with 
a  superstratum  of  round  stones  or  splinters,  diminishing  to  the  size  of  gravel  as  they  rise 
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to  the  surface,  and  there  covered  with  the 
common  soil.  As  the  best  constructions, 
however,  are  not  always  jjracticable,  the  fol- 
lowing are  a  few  of  the  leading  sorts  adapted 
for  different  situations. 

4.'283.  For  drains  of  convci/ancc,  there  are  the  walled 
or  box  drain  (jt/r-  frl-).  n1.  the  barrel  drain  (b),  the 
walled  or  the  triangular  drain  (c),  and  arched  drain. 
(fis.Gii.) 

428+,  Drains  of  collection  arc  formed  of  stone,  brick, 
gravel.cindcrs.wood,  spray.straw,  turf,  and  earth  alone. 

4285.  T/w  boxed  and  rubble  drain  (Jig.  644.)  has  been 
already  described  as  a  drain  of  conveyance  and  col- 
;  z   2 
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)ection.  The  common  rubble  drain  is  formed  of  rough  land-stones  of  any  sort,  broken  so  as  not  to  exceed  two 
or  three  inches  in  iliamcter.  No  gooti  drainer  uses  stones  six  or  eight  inches  in  diameter  in  any  part  of 
a  rubble  drain,  least  of  all  at  the  bottom.  The  point  kept  in  view  is  to  use  such  small  stones  at  the  bot- 
tom as  may  allow  the  water  a  great  many  channels  ;  so  that,  if  a  few  should  become  impermeable,  there 
should  be  many  others  remaining.  The  nearer  the  bottom  of  a  drain  of  this  kind  approaches  to  the  cha- 
racter of  a  natural  bed  of  gravel,  the  more  certain 
will  be  the  free  passage  of  the  water.  Gravel  or  ashes 
should  be  laid  on  the  top  of  the  stones,  on  these  a  thin 
layer  of  straw  or  haulm  of  any  kind,  and  the  remainder 
filled  up  with  the  surface  soil. 

4i?86.  The  brick  drain  is  formed  in  a  great  variety 
of  ways,  either  with  common  bricks  and  bats  in 
imitation  of  the  boxed  and  rubble,  or  rubble  drain  ; 
or  with  bricks  made  on  purpose,  of  which  there  is 
great  variety,  (fig.  6+ti.  a  to  h.)  Draining  tiles,  to  be 
used  with  effect  as  collecting  drains,  should  generally 
be  covered  a  foot  in  depth  or  raore  with  stones  or 
gravel.  But  if  the  land  to  be  drained  be  in  grass, 
laying  the  sod  over  the  tile  is  sufficient :  if  the  land 
be  not  in  grass,  and  be  loose  in  texture,  a  little  straw 
may  be  profitably  laid  over  the  tile,  to  prevent  the  soil 
from  running  in.  The  pantile  [cl)  is  the  be.st  for 
general  purposes,  but  ought  not  to  have  holes  at  top  ; 
but  sometimes  such  holes  are  made.  In  very  loose 
soils,  plain  tiles  are  wanted  to  place  the  draining  tiles 
on :  in  other  soils,  old  broken  pieces  of  plain  tiles 
are  sufficient  for  the  ends  to  rest  on.  Sometimes, 
even  at  depths  of  six  feet,  these  tiles,  though  of  five 
inches  in  the  clear,  will  be  entirely  blocked  up  by  the 
fibrous  roots  of  trees,  especially  of  the  black  poplar. 
A  variety  of  this  tile,  of  a  more  ample  capacity,  has 
lately  been  brought  into  use  in  Lincolnshire,  (fig. 
647.)  The  best  draining  tiles  in  England  are  manu- 
factured at  the  Staffordshire  potteries  ;  and  Peake,  o{ 
Tunstall,  may  be  named  as  eminent  in  this  line. 
(Gard.  Mag.  vols.  v.  and  vi.) 

4287.  On  the  Marquis  of  Stafford's  estate,  "  an  allowance  of  draining  tiles  is  made,  wherever  the 
exertions  of  the  tenants  seem  to  merit  such  a  reward.  In  order  to  secure  the  drains  being  properly 
filled  up  with  stones  above  the  tiles,  the  tenant  is  obliged  to  drive  a  sufficient  quantity  of  stones  or  cinders 
from  the  furnaces,  and  lay  them  on  the  ground,  previously  to  an  order  being  made  for  the  delivery  of  the 
tiles.  Without  attending  to  this  important  circumstance,  much  draining  would  be  thrown  away.  The 
park  at  Trentham  is  a  complete  illustration  of  this  remark.  The  draining  of  this  spot  was  conducted  under 
the  direction  of  Elkington.  The  wetness  with  which  these  lands  are  affected  does  not  arise  from  any  line 
of  springs  bursting  out  from  the  upper  grounds,  to  which  that  gentleman's  system  of  deep  drains  could 
be  applied  ;  but  is  occasioned  almost  entirely  by  the  retentive  nature  of  the  subsoil,  and  by  its  being  in- 
termixed with  small  basins  of  sand,  which  lie  detached  and  unconnected  with  each  other,  in  the  bed  of 
clay.  To  cure  this  species  of  wetness,  a  number  of  small  drains,  well  filled  up,  with  one  cut  into  each  of 
these  beds  of  sand,  is  necessary.  In  pursuance  of  this  plan,  a  great  part  of  the  park  at  Trentham  has  been 
lately  drained  over  again,  by  making  a  number  of  .small  shallow  drains,  about  fifteen  feet  asunder,  in  some 
instances  above  the  old  ones,  taking  particular  care  to  fill  them  up  as  well  as  possible,  and  not  to  permit 
any  clay  to  be  laid  over  the  stones.     This  has  proved  effectual."     (Locli.) 

4288.  The  gravel  or  cinder  drain  is  seldom  made  deep,  though,  if  the  materials  be  large,  they  may  be 
made  of  any  size.  In  general  they  are  used  in  grass  lands ;  the  section  of  the  drain  being  an  acute-angled 
triangle,  and  the  materials  being  filled  in,  the  smallest  uppermost,  nearly  to  the  giound's  surface. 

4289.  The  wood  drain  is  of  various  kinds.     A  very  suthcient  and  durable  construction  consists  of  poles 

648  or  young  fir-trees  stripped  of  their  branches  and  laid  in  the  bottom  of  the  drain 
lengthways.  They  are  then  covered  with  the  branches  and  spray.  Another  form 
is  that  of  filling  the  drain  with  faggot-wood  with  some  straw  over.  A  variety  of  this 
rnode  (fig.  648.)  is  formed  by  first  setting  in  cross  stakes  to  prevent  the  faggots  from 
sinking  ;  but  they  are  of  no  great  use,  and  often  occasion  such  drains  to  fail  sooner 
than  common  faggot  drains,  by  the  greater  vacuity  they  leave  after  the  wood  is  rotten. 
In  some  varieties  of  this  drain  the  brushwood  is  first  laid  down  alongside  the  drain, 
and  formed  by  willow  or  other  ties  into  an  endless  cable  of  ten  or  twelve  inches  in 
diameter,  and  then  rolled  in ;  which  is  said  to  form  an  excellent  drain  with  the  least 
(quantity  of  materials,  and  to  last  a  longer  time  than  any  of  the  modes  above  men- 
tioned. Some  cut  the  brushwood  into  lengths  of  three  or  four  feet,  and  place  them 
in  a  sloping  direction  with  the  root  end  of  the  branch  in  the  bottom  of  the  drain  ; 
others  throw  in  the  branches  at  random,  with  little  preparation,  and  cover  them  with 
spray,  straw,  or  rushes,  and  finally  the  surface  soil. 

4290.  The  spray  drain  is  generally,  like  the  gravel  drain,  of  small  size,  and  formed, 

like  it,  with  an  acute-angled  bottom.    In  general,  the  spray  is  trod  firmly  in ;  though 

in  some  cases  it  is  previously  formed  into  a  cable,  as  in  the  brush-wood  drain. 

Drains  of  this  sort  are  much  in  use  in  grass  lands,  and  when  the  spray  of  larch  wood, 

heath,  or  ling  can  be  got,  they  are  of  great  durability. 

4d!91.  Tlie  straw  drain,  when  reeds,  rushes,  and  bean  straw  are  used,  is  sometimes  made  like  the  spray 

649  '<(>/V/-"'A  t'7/'MyW///'WM  <*'''""»  fay  pressing  the  loose  material  down, 
W''/y/y,/;^i^        (550       *'^™^'^^^Xm^mmt  °^  forming  a  cable ;   but  in  general  the 

^^^  '  straw  is  twisted  into  ropes  as  big  as  a  man's 
Ieg,by  the  aid  of  a  machine  (2562.),  and  three 
or  more  of  these  (fig.  649.  a)  laid  in  the 
bottom  of  a  triangular  drain,  with  or  with- 
out the  protection  of  three  turves  (4). 
Where  some  sorts  of  moss,  as  Sphagnum 
or  Lycopudium,  can  be  got,  these  drains 
are  of  unknown  durability.  Drains  formed 
in  this  manner,  through  tough  and  reten- 
tive clays,  will  be  found,  in  a  short  time 
after  the  work  is  finished,  to  have  formed 
over  the  straw  with  which  the  drain  was 
filled,  an  arch  of  sufficient  strength  to  sup- 
port the  incumbent  weight  of  the  soil  and 
the  casual  traffic  of  the  field.  In  twelve  or 
eighteen  months  it  may  be  observed  that  the  straw,  being  of  one  uniform  substance,  is  all  rotted  and  carried 
away,  leaving  a  clear  pipe  through  the  land  in  every  drain.    The  passage  of  the  water  into  these  drains 
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may  be  much  facilitated  by  a  due  attention  to  filling  them  with  the  most  friable  and  porous  parts  of  the 
surface  the  field  may  afford. 
4292.  The  turf  drain  ifigs.  650.  and  651.),  may  be  made  of  any  convenient  depth,  but  it  must  be  at  least 

=  the  breadth  of  a  turf  at  bottom.  The  drain  being 
dug  out  as  if  it  were  to  be  filled  with  stones  or  any 
ordinary  material ;  the  operator  next,  witli  a  spade 
three  inches  wide,  digs  a  narrow  channel  along  its 
centre  (a),  clearing  it  out  with  the  draining  scoop  ; 
and  over  this  the  turves  (4)  are  laid  without  any 
other  preparation,  or  any  thing  put  over  them  but 
the  earth  that  was  excavated.  This  is  found  to 
be  a  very  cheap,  and,  considering  the  materials,  a 
surprisingly  durable  method  of  draining ;  answer, 
ing,  in  pasture-fields  especially,  all  the  purposes 
that  the  farmer  can  expect  to  derive  from  drains 
constructed  with  more  labour,  and  at  a  much 
greater  expense.  They  are  said  to  last  frequently 
twenty  years  and  upwards  :  but  the  period  which 
it  can  be  supposed  they  will  continue  to  prove 
effectual,  must  depend  on  the  natureof  the  soil  and 
the  current  of  water. 

4293.  T/ie  ivcdgc  or  triangular  sod  drain  (Jig. 
652.)  is  thus  made  :  —  When  the  line  of  drain  is 
marked  out,  a  sod  is  cut  in  the  form  of  a  wedge, 
the  grass  side  being  the  narrowest,  and  the  sods 
being  from  twelve  to  eighteen  inches  in  length. 
The  drain  is  then  cut  to  the  depth  required,  but  is  contracted  to  a  very  narrow  bottom.    The  sods  are 

then  set  in  with  the  grass  side  downwards,  and  pressed  as  far 
as  they  will  go.  As  the  figure  of  the  drain  does  not  suffer 
them  to  go  to  the  bottom,  a  cavity  is  left  which  serves  as  a 
watercourse;  and  the  space  above  is  filled  with  the  earth 
throv^'n  out.  The  work  is  performed  by  means  of  three 
spades  of  different  sizes.  The  first  may  be  a  common  spade 
of  moderate  breadth,  with  which  the  surface  clay  may  be 
taken  off  to  the  depth  of  eight  or  ten  inches,  or.not  quite  so 
much,  if  the  clay  be  very  strong.  The  breadth  of  the  drain, 
at  top,  may  be  from  a  foot  to  fifteen  inches ;  but  it  never 
should  be  less  than  a  foot,  as  it  is  an  advantage  that  the  sides 
should  have  a  considerable  slope ;  and  the  two  sides  should 
slope  as  equally  as  possible.  Another  workman  follows  the 
first,  with  a  spade  six  inches  broad  at  the  top,  and  becoming 
narrower  towards  the  point,  where  it  should  not  exceed  four 
inches.  (Jig.  653.  a.)  The  length  of  the  plate  of  this  second 
spade  should  be  fourteen  inches,  and  with  it  a  foot  or  four- 
teen inches  in  depth  can  easily  be  gained.  A  third  workman, 
and  he  should  be  the  most  expert,  succeeds  the  second,  and 
his  spade  should  be  four  inches  broad  at  top,  only  two  inches 
broad  at  the  point,  and  fourteen  or  fifteen  inches  in 
length  (6).  With  this  spade  a  good  workman  can  take,  out 
at  least  fifteen  inches  of  clay.  A  sort  of  hoe  or  scoop,  made 
of  a  plate  of  iron,  formed  nearly  into  the  shape  of  a  half 
cylinder  of  two  inches  diameter,  and  a  foot  or  fourteen  inches 
long,  and  fastened,  at  an  acute  angle  of  perhaps  70°,  to  a 
long  wooden  handle  (c),  is  now  employed  to  scrape  out  the 
bottom  of  the  drain,  and  remove  any  small  pieces  of  clay 
that  may  have  fallen  into  it.  The  grassy  side  of  the  turf 
being  turned  undermost,  they  are  put  down  into  the  drain, 
the  workman  standing  upon  them  after  they  are  put  in,  and 
pressing  them  down  with  his  whole  weight  till  they  are 
firmly  wedged  between  the  sloping  sides  of  the  drain.  The 
ends  of  the  turfs  being  cut  somewhat  obliquely,  they  overlap 
each  other  a  little;  and  by  this  means,  although  there  is 
sufficient  opening  for  the  surface  water  to  got  down,  nothing 
else  can.  The  open  space,  below  the  turf,  ought  to  be  five 
or  six  inches  in  depth,  three  inches  wide  at  top,  and  an  inch 
and  a  half  or  two  inches  at  bottom.  {Trans.  liiglil.  Soc. 
vol.  vi.  p.  571.) 

4294.  The  hollow  furrow  dram  is  only  used  in  sheep-pastures.    W^herever  the  water  is  apt  to  stagnate, 
a  deep  furrow  is  turned  up  with  a  stout  plough  {Jig.  654.n).     After  this,  a  man  with  a  spade  pares  off  the 

loose  soil  from  the  inverted  sod,  and  scatters  it  over  the 
field,  or  casts  it  into  hollow  places.  The  sod,  thus  pared, 
and  brought  to  the  thickness  of  about  three  inches,  is 
restored  to  its  original  situation,  with  the  grassy  side 
upi>ermost,  as  if  no  furrow  had  been  made  (6).  A  pipe 
or  opening  two  or  three  inches  deep  is  thus  formed 
beneath  it,  in  the  bottom  of  the  furrow,  sufficient  to 
discharge  a  considerable  quantity  of  surface  water,  which 
readily  sinks  into  it.  These  furrows,  indeed,  are  easily 
^—-irprn-n  choaked  up  by  any  pressure,  or  by  the  growth  of  the 
'  '  roots  of  the  grass  ;  but  they  are  also  easily  restored,  and 

no  surface  is  lost  by  means  of  them. 
IIIIJII    """  "       42<t5.   The  earth  drain,  caWed  a.\s,o  the  clay-pipe  drain, 

is  better  calculated  for  the  purpose  of  an  aqueduct,  or 
conveyance  of  water,  than  for  drying  the  soil.  A  drain 
is  dug  to  the  necessary  depth,  narrow  at  bottom,  in 
which  is  laid  a  smooth  tree  or  cylindrical  piece  of  wood,  ten  or  twelve  feet  long,  six  inches  in  diameter  at 
the  one  end,  and  five  at  the  other,  having  a  ring  fastened  in  the  thickest  end.  After  strewing  a  little 
sand  upon  the  upper  side  of  the  tree,  the  clay  or  toughest  part  of  the  contents  of  the  trench  is 
first  thrown  in  upon  it,  and  then  the  remainder,  which  is  trod  firmly  down.  By  means  of  the  ring 
and  a  rope  through  it,  the  tree  is  drawn  out  to  within  a  foot  or  two  of  the  small  or  hinder  end,  and  the 
same  operation  repeated.  A  gentleman  who  has  tried  (his  experiment  says,  this  clay  pipe  has  conducted 
a  small  rill  of  water  a  considerable  way  under  ground  for  more  than  twenty  years,  witliout  any  sign 
of  failing. 

Z  z  ;> 


////  /  lU/llj, 


710 


tractice  of  agriculture. 


Part  III. 


4296.  Pipe  drains  of  turf  are  sometimes  formed  where  the  surface  soil  is  a  strong  clay,  as  it  is  only 

turves  from  such   a  surface  that   are  sufficiently 
durable.      A   semicylindrical  ypade   ijig.  655.  a)   is 
655  used  to  dig  the  turves,  the  ground-plan  of  which  (i) 

presents  a  series  of  semicircles  or  half  pipes.  The 
drain  (c)  being  dug  out  to  the  proper  depth,  one  turf 
is  laid  in  the  bottom  (</),  and  another  being  placed 
over  it  (<>),  completes  the  pipe.  The  same  sort  of 
pipe  drain  has  been  formed  out  of  solid  beds  of  clay, 
and  has  served  for  a  time  to  convey  water.  As  col- 
lecting drains,  of  course,  they  can  be  of  little  or  no 
use.  Hannay,  an  ingenious  farmer  in  Wigtonshire, 
adopted  this  mode  for  tlie  purpose  of  conveying 
water  tlirough  running  sand,  in  which  only  a  pipe 
drain  will  last  for  a  moderate  time.  After  a  number 
of  years  the  clay  turves  were  found  effective  in  con- 
veying away  the  water,  and  preventing  the  running 
away  of  the  sandy  sides  of  the  drain. 

4297.   Pearson's  method  of  pipe-draining  will  be 

found  described  at  length  in  the  Transactions  oft/ie 

^  ,  Society  of  Arts,  vol.  xlvii.  for  ISTO.     The  ground  is 

'^  I      — ^  "  I     y — N  first  opened  by  a  plough,  with   what  is  called  a 

horn-share,  {fig.  Go's.)  With  four  horses  and  the 
horn-share  (n),  a  furrow  nine  or  ten  inches  deep 
by  ten  inches  is  taken  out.  The  horns  are  then 
removed,  the  coulters  [b  b)  added,  and  eight  horses 
attached.  This  cuts  the  soil  to  an  additional  depth 
of  ten  inches  (c),  and  it  is  immediately  removed  with  narrow  spades,  and  larger  and  smaller  draining 


reoops.  {figs.  653.  c,  and  6fil.  a,  b.)  A  second  pair  of  coulters  cuts  the  soil  to  the  depth  required,  which 
is  also  taken  out  by  the  scoops.  The  total  depth  is  now  about  twenty-six  inches,  the  width  at  top 
ten  inches,  and  at  bottom  about  one  inch.   A  slide  {fig.  GUI. a)  is  then  dropped  to  the  bottom  of  the  drain. 


057 


commencing  at  its  lowest  level,  so  as  to  work  up  hill.  A  windlass  (6)  is  next  placed  at  the  full  length  of 
the  rope,  which  is  attached  to  the  slide.  Clay  is  next  rammed  firmly  down  on  the  slide  with  a  heavy 
rammer  to  the  depth  of  three  or  four  inches,  and  the  slide  is  next  pulled  forward,  leaving  a  cylindrical 
drain  of  three  or  four  inches  in  diameter,  according  to  the  diameter  of  the  slide.  {Trans.  Soc.  Arts.  vol. 
xlvii.  p.  SO.)  ' 

4298.  A  mode  of  turf -draining  in  use  in  Clieshire  is  as  follows  :  — The  surface  of  the  ground  where  the 
drain  is  intended  to  be  cut,  is  marked  out  in  parallelograms  about  the  size  of  bricks  on  one  side 
{Jig.  658.  a),  and  that  opposite  is  left  of  the  width  of  a  common  sod ;  /.  e.  nine  inches  wide.  These 
sods  are  taken  out  at  a  spade's  depth,  and  laid  carefully  by  the  side  of  the  drain  for  covers.  The  sods 
(a),  resembling  bricks  in  their  size  and  shape,  are  then  dug,  and  laid  carefully  on  the  same  side  as 
the  sods  intended  for  covers.  The  drain  is  then  sunk  to  its  proper  depth,  and  the  stuff  taken  out  is 
thrown  to  the  other  side.  The  bottom  is  levelled  with  proper  draught  for  the  water,  and  set  with  the 
sods  like  bricks  (a),  two  in  height  on  each  side  (c)  ;  these  are  covered  with  the  larger  sods  set  ob- 
liquely (6),  the  grass  side  of  each  sod  being  turned  downwards.     {Agr.  Hep.  of  Chesliire,  214.) 

i'i^'-X  Tlie  mole  drain  (fig.  659.)  is  formed  by  the  draining-plough  of  that  name  already  described  (26*3.) 
■with  the  manner  of  using  it.  It  is  chiefly  useful  in  pasture-lands,  and  especially  in  such  as  have  some 
declivity,  or  are  formed  into  ridges. 

4300.  Tlic  triiccl  drain  is  a  very  ingenious  invention,  described  in  TIte  Agricultural  Report  of  the  County 
of  Essex.  It  consists  of  a  drainin^-whcel  of  cast-iron,  that  weighs  about  4cwt.  It  is  four  feet  in  diameter- 
the  cutting-edge  or  extremity  of  the  circumference  of  the  wheel  is  half  an  inch  thick,  and  increases  in 
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thickness  towards  the  centre.  At  fifteen  inches  deep  it  will  cut  a  drain  half  an  inch  wide  at  the  bottom, 
and  four  inches  wide  at  the  top  The  wheel  is  so  placed  in  a  frame,  that  it  may  be  loaded  at  plc'asure, 
anil  made  to  operate  to  a  greater  or  less  depth,  according  to  the  resistance  made  by  the  ground.  It  is 
used  in  winter  when  the  soil  is  sott ;  and  ihe  wheel  tracks  are  either  immcdiatelv  filled  with  straw  ropes, 
and  lightly  covered  over  with  earth,  or  they  are  left  to  crack  wider  and  deeper  till  the  ensuing  summer ; 
after  which  the  fissures  are  filled  with  ropes  of  straw  or  of  twisted  twigs,  and  lightly  covered  with  the  most 
porous  earth  that  is  at  hand.  Thus,  upon  grass  or  ley  lands,  hollow  drains,  which  answer  extremely  well, 
are  (brmed  at  a  trifling  expense.  It  is  said  that  twelve  acres  may  be  fully  gone  over  with  this  draining- 
wheel  in  one  day;  so  as  to  make  cuts  at  all  necessary  distances. 
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4301.  Surface -gutters  made  by  cart-wheels  have  been  used  by  Middleton,  on  meadows  in  Surrey.  To 
the  felly  of  a  common  cart-wheel  {Jig.  660.  a),  is  added  a  piece  of  wood,  the  section  of  which  is  a  truncated 
triangle  {b),  and  on  this  is  fixed  a  piece  of  iron  completing  the  triangle  (<-).  The  cart  is  loaded  and  driven 
*o  i^s  the  prepared  wheel  may  run  in  the  furrow  ;  or,  if  there  are  no  furrows,  both  wheels  maybe  prepared, 
and  the  loaded  cart  drawn  by  two  horses,  may  be  led  over  the  whole  field,  forming  parallel  gutters,  four 
or  five  feet  distant.  The  advantage  of  this  mode  of  surface  draining  is,  that  the  herbage  is  only  pressed 
down,  not  destroyed,  and  rises  up  again  in  spring.  The  operation,  for  that  reason,  requires  to  be  renewed 
every  winter.  It  certainly  seems  a  barbarous  mode,  but  it  may  have  answered  better  than  one  who  has 
never  seen  it  practised  might  be  led  to  imagine. 

4302.  Informing  small  drains,  chiefly  for  retentive  soils,  the  common  plough  has  been  used  in  many 
places,  and  with  some  advantage.  The  method  practised  by  Young,  as  described  in  The  Annals  of  Agri- 
cnllure,  is  this  :  —  When  he  has  marked  the  drains  in  a  field  usually  a  rod  asunder,  he  draws  two  furrows 
with  a  common  plough,  leaving  a  baulk  betwixt  them  about  fifteen  inches  wide ;  then  with  a  strong 
double-breasted  plough,  made  on  purpose,  he  splits  that  baulk,  and  leaves  a  clean  furrow  fourteen  or 
fifteen  inches  below  the  surface ;  but  where  the  depth  of  soil  requires  it,  by  a  second  jiloughing  he  sinks 
it  to  eighteen  or  twenty  inches  :  it  is  then  ready  for  the  land-ditching  spade,  with  whicli  he  digs,  fifteen 
inches  deep,  a  drain  as  narrow  as  possible.  But  the  method  followed  by  some  farmers,  who  do  not  possess 
ploughs  made  on  purpose  for  the  work,  is  this  —  With  their  common  plough,  drawn  by  four  or  five  horses, 
and  usually  stirring  about  four  or  five  inches  deep,  they  turn  a  double  furrow,  throwing  the  earth  on  each 
side,  and  leaving  a  baulk  in  the  middle.  This  baulk  they  raise  by  a  second  bout,  in  Uie  same  manner  : 
then  they  go  in  the  open  furrow  twice,  with  their  common  double-breast  plough,  getting  what  deptli 
they  can.  After  this  they  shovel  out  all  the  loose  mould  and  inequalities  to  the  breadth  of  about  a  loot ; 
and  thus  having  gained  a  clear  open  furrow,  the  depth  varying  according  to  the  soil  and  ploughs,  but 
usually  about  eight  or  nine  inches,  they  dig  one  spit  with  a  draining  spade  sixteen  inches  deep,  thus  gain- 
ing in  the  whole  twenty-four  or  twenty-six  inches.  But  as  this  depth  is  seldom  sufficient,  when  necessary 
they  throw  out  another,  or  even  two  other  spits,  which  makes  the  whole  depth  from  thirty  to  forty  inches. 

4.'X)3.  The  best  season  for  marking  out  and  forining  drains  is  the  spring  or  beginning 
of  summer ;  because  then  the  land  springs,  being  still  in  vigour,  are  more  easily 
discovered  and  traced  than  at  a  later  period.  When  the  ground  is  soft  on  the  surface,  it 
is  a  useful  precaution,  after  the  line  is  indicated,  to  cart  on  the  materials  for  filling  before 
digging  the  drain,  as  the  weight  of  the  carriages  and  horses  is  apt  to  press  in  the  sides. 
In  the  case  of  straw,  tiuf,  or  earth  drains,  where  the  ground  is  of  a  firm  texture,  this 
precaution  does  not  apply.  In  filling  drains,  the  earth  should  always  be  raised  some- 
what above  the  general  surface,  to  make  allowance  for  sinking. 

4304.  The  duratioyi  of  drains  must  necessarily  depend  on  the  nature  of  the  materials 
with  which  they  are  filled,  and  in  some  measure  on  the  quality  of  the  soil,  as  certain 
species  of  land  have  the  power  of  preserving  wood  or  other  perishable  materials  much 
longer  than  others.  Stones  last  till  accidental  causes  impede  the  flowing  of  the  water, 
and  may  last  for  ever.  Wood  perishes  in  certain  periods,  but  it  does  not  follow  that  the 
tlrains  should  stop  ;  if  the  earth  arches,  the  water  will  necessarily  continue  to  flow,  which 
js  found  to  be  the  case  when  wood,  straw,  and  stubble  are  rotten  and  gone.  Drains  that 
have  been  filled  with  bushes  and  straw,  both  which  were  rotten,  have  been  observed  to 
run  well  forty  years  after  making. 

4305.  The  expense  of  drains  will  of  course  vary  with  the  soil,  depth,  price  of  labour, 
&c.  ;  and  these  circumstances  are  so  different  in  different  districts,  and  even  in  different 
parishes,  that  it  accounts  for  the  various  reports  of  writers  on  the  subject.  Those  farmers 
who  are  most  solicitous  to  have  the  work  well  performed,  contract  with  men  only  for 
'^'oS'"g  3"<1  leaving  clean,  in  order  that  the  filling  may  be  done  by  men  paid  by  the  day, 
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as  a  greater  security  that  it  should  be  executed  with  all  possible  care.  Whatever  may  be 
the  expense  and  trouble  incurred  in  draining,  it  may  be  safely  asserted  that,  if  the  work 
is  judiciously  contrived  and  properly  executed,  no  kind  of  outlay  will  prove  so  beneficial 
to  the  cultivator. 

4306.  The  enemies  of  drains,  according  to  Marshal,  are  moles,  field  mice,  and  the  roots 
of  trees  :  the  first  two  may  be  kept  under  by  traps  or  other  devices  ;  but  the  last  enemy 
is  not  easily  guarded  against,  except  in  the  laying  out  of  the  drain,  wliich  should  always, 
if  possible,  be  kept  distant  from  trees  or  woody  plants  of  any  description. 


Sect.  VIII.      Of  the  Implements  peculiar  to  Draining 


there  are  also  boring 


4307.    The  tools  peculiar  to  draining  are  chiefly  of  the  spade  kind  : 
instruments  of  diflierent  kinds. 

430?l.  The  draining-scocp  {Jig.  661.  a,  b,  c,]  is  a  crooked  kind  of  tool  made  use  of  in  some  cases  for 
clearing  out  the  loose  materials  from  the  bottoms  of  drains.     It  is  formed  of  different  sizes  and  breadths, 

according  to  the  drains,  and  in  working  is  drawn  or  pushed  along 
the  bottom. 

4309.  T/ic  draining  shovel  (rf)  is  another  sort  of  implement 
employed  for  the  same  purpose  as  the  above.  It  is  made  with  a 
crooked  handle,  and  the  edge  of  the  shovel  part  is  turned  up,  in 
order  to  prevent  the  materials  from  falling  off. 

4310.  The  draining  sod  Icnife  {e)  is  an  implement  made  use  of 
with  great  benefit  in  scoring  or  cutting  out  the  sward  in  forming 
drains. 

4311.  Braining  spades  (f,  g,  /i,]  are  made  of  different  breadths, 
so  as  to  follow  each  other,  and  cut  the  drains  narrow  at  the 
bottoms.  An  upper  and  pointed  draining  spade  (g)  is  in  general 
use,  and  a  wooden  one  (A)  is  employed  in  peat  soils. 

4312.  The  draining  straw-twisting  engine  is  a  ma- 
cliine  of  very  simple  construction,  already  described 
(2562.),  and  capable  of  being  readily  removed,  con- 
trived for  the  purpose  of  twisting  straw  into  ropes  for 
the  filling  of  drains. 

4313.  A  variety  of  boring  iinplements,  including  Goods  and  the  peat-borer,  have  been 
already  described.  (2507.  to  2519.) 

4314.  The  common  draining  auger  [fig.  662.)  consists  of  four  parts,  the  shell  or  wimble,  the  chisel,  the 

rod,  and  the  handle.     The  auger  shell,  or 
■f  062  wimble  ie),  as  it  is  variously  called,  for  exca. 

]>, ? A  vating  the  earth  or  strata  through  which  it 

^^  ^  passes,  is  generally  from  two  and  a  half  to 

three  and  a  half  inches  in  diameter;  the 
hollow  part  of  it  one  foot  four  inches  in 
length,  and  constructed  nearly  in  the  shai^e 
of  tile  wimble  used  by  carpenters,  only  the 
sides  of  the  shell  come  closer  to  one  another. 
The  ro<is  (ct)  are  made  in  separate  pieces  of 
four  feet  long  each,  that  screw  into  each 
other  to  any  assignable  length,  one  after 
another,  as  the  depth  of  the  hole  requires. 
The  size  above  the  auger  is  about  an  inch 
square,  unless  at  the  joints,  where,  for  the 
sake  of  strength,  they  are  a  quarter  of  an  inch  more.  There  is  also  a  chisel  and  punch  (6),  adapted  for 
screwing  on  in  going  through  hard  gravel,  or  other  stony  substances,  to  accelerate  the  passage  of  the 
auger,  which  could  not  otherwise  perforate  such  bodies.  The  punch  is  often  used,  when  the  auger  is  not 
applied,  to  prick  or  open  the  sand  or  gravel,  and  give  a  more  easy  issue  to  the  water.  The  chisel  is  an  inch 
and  a  half  or  two  inches  broad  at  the  point,  and  made  very  sharp  for  cutting  stone ;  and  the  punch  an  inch 
square,  like  the  other  part  of  the  rods,  with  the  point  sharpened  also.  There  is  a  shifting  handle  of 
wood  (rf),  fastened  by  means  of  two  iron  wedges  affixed  to  it,  for  the  purpose  of  turning  round  the  rods  in 
boring  ;  and  also  two  iron  keys  (/,  c),  for  screwing  and  unscrewing  the  rods,  and  for  assisting  the  handle 
when  the  soil  is  very  stiff,  and  more  than  two  men  required  to  turn  it. 

4315.  To  judge  trhen  to  make  use  of  the  borer  is  a  difficult  part  of  the  business  of  draining.  Some  have 
been  led  into  a  mistaken  notion,  both  as  to  the  manner  of  using  it  and  the  purpose  for  which  it  is  applied. 
They  think  that  if,  by  boring  indiscriminately  through  the  ground  to  be  drained,  water  is  found  near 
enough  the  surface  to  be  reached  by  the  depth  of  the  drain,  the  proper  direction  for  it  is  along  these  holes 
where  water  has  been  found  ;  and  thus  they  make  it  the  first  implement  to  be  used.  The  contrary  is  the 
case;  and  the  auger  should  never  be  used  till  after  the  drain  is  cut;  and  then  for  the  purpose  of  per. 
foratuig  any  retentive  or  impervious  stratum,  lying  between  the  bottom  of  the  drain  and  the  reservoir 
or  strata  contamnig  the  spring.  Thus  does  it  greatly  lessen  the  trouble  and  expense  that  would  other- 
wise be  requisite  in  cutting  the  trench  to  a  depth  which,  in  many  instances,  the  level  of  the  outlet  will 
not  admit. 

431&  The  manner  of  using  il  is  simply  thus :  —  In  working  it,  two,  or  rather  three  men  are  necessary. 
Two,  standing  above,  one  on  each  side  of  the  drain,  turn  the  auger  round  by  means  of  the  wooden  handles, 
and  when  it  is  full  they  draw  it  out ;  and  the  man  in  the  botlom  of  the  trench  clears  out  the  earth,  assists 
in  pulling  It  out,  and  directing  it  into  the  hole,  and  he  can  also  assist  in  turning  with  the  iron  handle  or 
key,  when  the  depth  and  length  of  rods  rc(|uire  additional  force  to  perform  the  operation.  The  workmen 
should  be  cautious,  m  boring,  not  to  go  deeper  at  a  time,  without  drawing,  than  the  exact  length  of  the 
shell ;  otherwise  the  earth,  clay,  or  sand  through  which  it  is  boring,  after  the  shell  is  full,  makes  it  very 
difficult  to  pull  out.  For  this  purpose  the  exact  length  of  the  shell  should  be  regularly  marked  on  the 
rods,  from  the  bottom  upwards.  Two  flat  boards,  with  a  hole  cut  into  the  side  of  one  of  them,  and  laid 
side  by  side  across  the  drain,  are  very  useful  for  directing  the  rods  perpendicularly  in  going  down,  for 
keeping  them  steady  in  boring,  and  for  the  men  to  stand  on  when  performing  the  operation. 

4317.  The  horizontal  auger  {fig.  663.)  is  another  boring  instrument  emploved  in  particular  cases  It 
was  invented  by  Halford,  of  Hathern,  in  Leicestershire,  but  is  little  used.  The  advantages  of  it  are  in 
some  c^es,  considerable,  by  lessening  the  expense  of  cutting,  and  performing  the  work  in  a  much  shorter 
time.    Where  a  drain  or  water-course  has  to  pass  under  a  bank,  road,  hedge,  wall,  rivulet  of  water,  or  for 
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dryin;^  marl-pits,  &<•.,  it  may  be  used  to  advantage  in  excavating  a  sufficient  passage  for  the  water,  withont 
Oj.-cninj;  a  trench.     In  laying  leaden  pipes  for  the  conveyance  of  water,  it  is  also  useful  in  making  a  hole 


in  which  the  pipe  may  be  laid,  without  opening  a  cut  on  purpose.  For  tapping  springs,  or  finding  water  at 
the  bottom  of  a  hill,  either  for  the  supply  of  a  house,  or  for  draining  the  ground,  it  may  likewise  be  used 
with  success ;  as  the  water  of  the  spring,  when  hit  on,  will  flow  more  easily  and  in  greater  abundance 
through  a  horizontal  or  level,  than  through  a  perpendicular  outlet. 

4318.  T/ic  manner  of  using  it  is  this  :  —  Suppose  a  lake  or  pond  of  water,  surrounded  with  high  banks,  to 
be  emptied,  if  the  ground  declines  lower  on  the  opposite  side,  find  the  level  of  the  bank  where  the  per- 
foration is  to  be  made.  There  smooth  the  surfaceof  the  ground  so  as  to  place  the  frame  nearly  level  with 
the  auger,  pointing  a  little  upwards.  It  requires  two  men  to  turn  the  handles  at  top  (a),  in  order  to  work 
it;  and  when  the  auger  or  shell  is  full,  the  rods  are  drawn  back  by  revcrsnig  the  lower  handle  (4).  Other 
rodsareadded  at  the  joint  when  the  distance  requires  them.  In  boring  through  a  bank  of  the  hardest  clav, 
two  men  will  work  through  from  thirty  to  forty  feet  in  a  day,  provided  there  is  no  interruption  from  hard 
stones,  which  will  require  the  chisel  to  be  fi.xed  on  in  place  of  the  shell,  and  longer  time  to  work  through. 
If  the  length  to  be  bored  through  is  considerable,  or  longer  than  the  whole  length  of  the  rods,  a  pit 
must  be  sunk  upon  the  line,  down  to  the  hole,  for  placing  the  frame  when  removed,  and  the  operation 
carried  on  as  before. 


Chap.    II. 

Embanking    and    otherwise  protecting  Lands  from    the   Overflowing   or  Encroachment  of 

Rivers  or  the  Sea. 

4319.  Lands  adjoining  rivers  or  the  sea  are  frequently  liable  to  be  overflowed  or 
washed  away,  or  to  be  injured  by  the  courses  of  rivers  being  changed  during  great  floods. 
These  evils  are  guarded  against  by  embankments  and  piers  ;  or  by  these  constructions 
joined  to  deepening  or  straightening  the  courses  of  rivers,  and  we  shall  therefore  treat 
in  succession  of  embankments  and  of  improving  the  courses  of  rivers. 

Sect.  I.      Embanking  Lands  from  Rivers  or  the  Sea. 

4320.  The  great  value  of  alluvial  soil  to  the  agriculturist  no  doubt  gave  rise  to  the 
invention  of  banks,  or  other  barriers,  to  protect  soils  from  the  overflowing  of  their  accom- 
panying rivers.  The  civilised  nations  of  the  highest  antiquity  were  chiefly  inhabitants  of 
valleys  and  alluvial  plains  ;  the  soil,  moisture,  and  warmth  of  which,  by  enlarging  the  com- 
ponent parts  and  ameliorating  the  fruits  of  the  vegetable  kingdom,  aftbrded  to  man  better 
nourishment  at  less  labour  than  could  be  obtained  in  hilly  districts.  The  country  of  Para- 
dise and  around  Babylon  was  flat,  and  the  soil  saponaceous  clay,  occasionally  overflowed 
by  the  Euphrates.  The  inhabited  part  of  Egypt  was  also  entirely  of  this  description.  His- 
torians inform  us  that  embankments  were  first  used  by  the  Babylonians  and  Egyptians, 
very  little  by  the  Greeks,  and  a  good  deal  by  the  Romans,  wlio  embanked  the  Tiber  near 
Rome,  and  the  Po  for  many  stadia  from  its  embouchure.  The  latter  is  perhaps  one  of 
the  most  singular  cases  of  embankment  in  the  world. 

4321.  The  oldest  embankment  in  England  is  that  of  Romney  Marsh  ;  as  to  the  origin  of 
which,  Dugdale  remarks,  "there  is  no  testimony  left  to  us  from  any  record  or  historian." 
(History  of  Embanking  and  Draining.)  It  is  conjectured  to  have  been  the  work  of  tlie 
Romans,  as  well  as  the  banks  on  each  side  of  the  Thames,  for  several  miles  above 
I^ondon,  which  protect  from  floods  and  spring  tides  several  thousand  acres  of  the  richest 
garden  ground  in  the  neighbourhood  of  the  metropolis.  The  commencement  of  modem 
embankments  in  England  took  place  about  the  middle  of  the  seventeenth  century,  under 
Cromwell.  In  the  space  of  a  few  years  previous  to  1651,  425,000  acres  of  fens,  mo- 
rasses, or  overflowed  muddy  lands,  were  recovered  in  Lincolnshire,  Cambridgeshirr, 
Hampshire,  and  Kent;  and  let  at  from  2s.  6d.  to  30s.  an  acre.  [Ilarte's  Essays,  p.  54., 
2d  edit.)  Vermuyden,  a  Fleming  by  birth,  and  a  colonel  of  horse  under  Cromwell, 
who  had  served  in  Germany  during  the  thirty  years'  war,  was  the  principal  undertaker  of 
these  works.       Some  farther  details  of  the  history  of  embanking  will  be  found  in  the 
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"Repertory  of  Patent  Inventions,  for  January,  1826,  and  in  the  BuUelin  des  Sciences  Agri- 
coles,  for  November,  1827. 

4322.  J'cri/ little  lias  been  written  on  the  subject  of  emhanhnents,  as  a  separate  branch  of 
art,  by  British  authors.  Dugdale's  work  is  entirely  historical  and  topographical.  But 
the  writings  of  Smeaton,  Young,  Gregory,  &c.,  contain  the  general  principles  on  which 
is  founded  the  art  of  embanking,  and  every  other  operation  connected  with  water ;  and 
Beatson,  (in  Communication  to  Board  of  Agriculture.)  Dr.  Anderson,  Marshal,  and  some 
others,  .have  written  on  the  practice  of  the  art.  The  works  of  this  sort  constructed  in  our 
own  times  will  be  found  described  in  the  Agricultural  Reports  of  the  maritime  counties, 
especially  of  Lincolnshire,  by  Arthur  Young.  We  shall  first  submit  some  general 
remarks  on  the  principles  of  designing  embankments,  and  next  describe  the  principal 
kinds  of  banks,  with  their  application. 

SuBSECT.  1.      General  Frincijiles  of  designing  Embankments. 

4323.  The  theory  of  embanking.  Marshal  observes,  is  beautifully  simple.  Tlie  outward 
waters  having  been  resisted  by  a  line  of  embankment,  and  having  receded,  those  that  have 
collected  internally  are  enabled,  by  their  own  weight,  to  open  a  valve  placed  in  the  foot 
of  the  bank,  and  effect  their  escape  :  thus  securing  the  embanked  lands  from  inundation, 
though  beset  on  every  side  with  water. 

4324.  The  pressure  of  still  ivater  against  the  sides  of  the  vessel  containing  it  being  as  its 
depth,  it  follows,  that  a  bank  of  any  material  whatever,  impervious  to  water,  whose  section 
is  a  right-angled  triangle,  and  the  height  of  whose  perpendicular  side  is  equal  to  that  of 
the  water  it  is  to  dam  in,  will  balance  or  resist  this  water,  wliatever  may  be  the  breadtli 
of  the  surface  of  the  latter ;  and  therefore  that,  as  far  as  width  or  extent  is  concerned,  it 
is  just  as  easy  to  exclude  the  Atlantic  Ocean  as  a  pond  or  a  river  of  a  few  yards  in  width. 

4325.  Embankments  may  be  considered  in  regard  to  their  situation,  direction,  con- 
struction, and  materials. 

4)28.  The  situation  of  the  bank  should  be  such  that  its  base  may  not  be  unnecessarily  exposed  to  the  im. 
mediate  action  of  the  waves  or  the  current ;  and  where  the  quantity  of  water  is  limited,  as  in  the  case  of 
land-floods  in  a  particular  river,  the  more  room  It  has  to  spread,  the  less  height  and  strength  the  bank  will 
require  ;  and  the  power  of  the  current  will  be  proportionably  lessened.  It  is  to  be  recollected,  however, 
in  all  cases  where  the  channel  of  the  water  is  liable  to  be  warped  or  filled  up  by  suUiage,  that  the  narrower 
the  space  is,  in  which  the  water  is  confined,  the  stronger  will  be  its  current,  and  the  less  silt  will,  in  ordi- 
nary cases,  be  deposited. 

4327.  Tlie  direction  of  embanhment  should  be  free  from  sharp  angles,  so  as  to  occasion  the  least  possible 
resistance  to  the  current,  whether  of  a  land-flood  or  the  tide. 

4328.  In  the  constrztctioti  or  form  of  the  bank  there  are  certain  principles  to  be  observed.  Its  height  and 
strength  ought  everto  be  proportioned  to  the  depth  and  the  pressureof  water  which  it  will  have  to  sustain  ; 
and,  to  increase  its  firmness,  the  inner  face  should  lean  towards  it,  as  a  buttress.  But  it  is  on  the  construc- 
tion of  the  outer  face  its  strength,  firmness,  and  durability  principally  depend.  This  ought  to  be  made 
sloping,  to  a  degree  of  flatness  ;  for  the  twofold  purpose  of  preventing  resistance  and  taking  otf'  the  weight 
of  water.  In  difficult  cases,  the  outer  surface  may  form  an  angle  with  a  perpendicular  line  of  45  to  60 
degrees,  according  to  the  force  to  be  guarded  against,  and  the  materials  to  be  employed. 

4329.  The  viatcria/s  of  the  body  of  the  bank  (as  well  as  of  the  inner  face\  where  the  foundation  is  sound 
and  firm,  and  the  bank  can  be  carried  up  at  a  proper  season,  without  great  molestation  from  the  water, 
mav  generally  be  the  natural  soil  of  the  lands  to  be  embanked  ;  and,  where  merely  the  weight  of  stagnant 
or  slowly  moving  water  is  to  be  guarded  against,  the  outer  slope  may  be  of  the  same  material.  But  where 
force,  whether  of  waves  or  a  strong  current,  will  act  immediately  upon  the  bank,  its  outer  face  ought  to 
be  made  proof  against  it ;  and  its  ba.se  should  be  particularly  guarded,  to  prevent  its  being  undermined  ; 
the  most  mischievous  and  irreparable  disaster  of  embankments.  Hence,  when  the  foundation  is  not 
suHiciently  firm,  piles,  timber,  and  masonry  may  be  required,  to  ensure  success  ;  and  no  man  ought  to 
begin  a  work  of  this  nature  without  attentively  guarding  it  against  every  probability  of  miscarriage. 

4330.  A  system  of  drains  and  floodgates  is  requisite  for  the  purpose  of  freeing  the  em- 
banked lands  from  internal  waters. 

4'^31.  In  designing  and  setting  out  the  main  drain,  or  discharging  cliannet,  on  the  outside  of  the  embank- 
ment, there  are  points  which  require  particular  attention.  The  situation  of  the  outfall,  or  month,  with 
respect  to  the  current  of  the  water  into  which  it  opens,  is  of  considerable  importance  It  ought  to  he  such 
that  the  current  of  the  water  received  will  not  warp  up  the  channel  of  the  drain  ;  but  such,  on  tl)e  con- 
trary, as  will  tend  to  clear  the  mouth  and  keep  the  channel  free.  If  it  were  not  to  preserve  the  requisite 
character  of  an  elementary  work,  it  might  be  deemed  unnecessary  to  add,  that  the  mouth  of  the  discharging 
drain  should  be  situated  as  low  beneath  the  floodgate  of  the  embankment  as  given  circumstances  and  a 
prudent  expenditure  will  allow  ;  in  order  that,  bv  inducing  a  suiticient  current,  the  floodgate,  as  well  as 
the  mouth  of  the  channel,  mav  become  free  from'  obstructions.  Against  the  open  sea,  or  a  wide  estuary, 
where  there  is  no  disgorging  channel,  but  where  the  waves  reach  the  foot  of  the  embankment,  two  flood- 
gates may  be  required  :  one  on  the  outer  side,  to  sustain  the  force  of  the  waves,  and  prevent  their  blowing 
up  the  inner  works  ;  the  other  within,  to  secure  the  passage  the  more  eft'ectually.  The  outer  gate  in  this 
case  is  liable  to  be  lifted  w.  h  H,-  ;.uii.'tion  of  the  waves,  and  thereby  to  admit  much  water  ;  but  the  inner 
valve,  being  in  an  undistuiljc<l  .■  iU.ati.u,  efTectually  stops  its  progress. 

4332.  Where  llie  discharge  is  made  immedintcit/  l)ehind  a  shifting  beach,  and  especially  where  the  flood- 
gate is  necessarily  placed  level  with  or  beneath  the  general  surface  of  the  gravel  bank,  through  which  the 
waters  have  been  wont  to  force  a  channel,  the  valve  is  liable  to  be  buried,  and  the  channel  to  be  closed  up 
by  every  spring  tide,  and  by  every  gale  of  wind  which  sets  in  upon  it  ;  and  cannot  be  kept  free  but  by 
unceasing  labour  and  expense.  In  an  obstinate  case  of  this  kind  on  Lord  Cawdor's  estate,  in  Pembroke- 
shire, the  discharging  floodgate  is  defended  bv  a  covered  channel,  carried  out  through  the  line  or  riiige  of 
beach  into  the  sea  ;  being  made  strong  enough  to  sustain  the  weigl  t  of  the  heaviest  breakers.  This,  it  is 
tiue  has  been  eft'ected  at  a  great  expense,  but  nevertheless,  the  im,!  ovement  being  of  considerable  mag- 
nitude with  great  profit  In  every  case  where  an  external  valve  is  required,  and  where  it  is  liable  to  be 
silted  up  or  loaded  with  sand  or  gravel,  great  attention  to  the  rx.tv.ard  channel  is  necessary,  or  some 
defence  mu«t  be  constructed  ;  for  the  floodgate,  when  loaded,  cuts  ou  all  communication  between  the  pent 
up  waters  and  the  materials  that  impound  them.     They  cannot,  I.  loosening  the  obstructing  matter,  as 


Book  III.  EMBANKMENTS.  715 

nature  would  otherwise  direct  them,  force  their  way  through  it ;  nor,  by  surmounting  it,  can  they  wear 
down  a  channel,  and  thus  set  themselves  at  liberty. 

4j  X;.  In  ordinary  cases,  the  outer  floodgate  may  be  guarded  by  a  pile  fence  or  jetty,  run  out  from  the 
foot  of  the  embankment,  across  the  known  drift  of  the  beach  ;  and  in  such  a  manner  as  not  to  interrupt 
the  outfall  channel  of  the  water;  the  gravel,  &c.  which  such  a  safeguard  may  accumulate,  being  removed 
from  time  to  time  as  occasion  may  require. 

ii.ii.  The  best  constriiction  of  the  flood-gate  for  the  uses  now  under  consideration  is  the  common  valve, 
hingeing  at  the  top,  swinging  outward  and  falling  into  a  rabbeted  frame.  In  forming  and  hanging  a 
floodgate  of  this  construction,  there  are  a  few  particulars  worthy  of  attention.  It  should  be  made  of 
seasoned  wood,  and  ought  to  be  double  ;  the  boards  or  planks  of  which  it  is  formed  being  made  to  cross 
each  other,  to  prevent  its  casting.  It  should  fall  truly,  and  fit  neatly  within  a  surrounding  rabbet  (to 
lessen  the  power  of  the  waves  to  lift  it) ;  but  not  so  closely  or  tight  as  to  stick  when  swelled  by  moisture. 
To  prevent  this,  as  well  as  to  give  it  additional  tightness,  its  edges  should  not  be  square,  but  should  bevel 
somewhat  inward  in  the  manner  of  a  bung;  the  rabbet  in  the  frame  being  made  to  answer  it.  In 
fixing  the  frame,  it  ought  to  be  suflbrcd  to  lean  or  batter  inward;  in  which  position  the  door  will  shut 
closer,  and  be  less  liable  to  the  action  of  the  waves  in  an  exposed  situation  than  it  would  if  it  were  hung 
perpendicularly.  It  ought  not,  however,  to  lie  so  flat  or  heavy  as  to  prevent  the  free  escape  of  the 
internal  waters.  The  floodgates  or  self-acting  sluices,  at  Bar  Loch  embankment  fall  against  a  flat 
surface.  {fig.GGi.)  A  writer  in  the  Perth  Miscellany  states,  (vol.  i.  p.  41.) 
664  that  many  of  the  tunnels  in  the  embankments  of  the  Tay  have  only 

r— ,-        _        wooden  \alves  with  iron  hinges,  and  a  lid  of  lead  or  iron  nailed  on  for 

I  fj  weight  to  keep  them  down.    These,  he  says,  are  not  to  be  depended  on, 

and  he  has  accordinuly  had  some  tunnels  made  of  two  inch  plank  with  the 
_  end  cut  at  an  angle  of  4  j°  for  the  valve,  and  placed  on  a  slope  of  8  inches 

^->|^t\  in  18  feet,  the  water  being  discharged  on  a  broad  piece  of  pavement.  He 
r  ^?..^  had  an  iron  plate  "  cast  the  exact  size  of  the  mouth  of  the  tunnel,  and 
"^"^  -/">  about  half  an  inch  thick,  with  holes  drilled  two  inches  apart,  and  three- 
fourths  from  the  edge  of  the  plate,  for  riveting  a  piece  of  saddler's  leather, 
or  shoemaker's  brown  sole,  which  extended  at  least  two  inches  beyond  the  plate,  and  covered  the  whole 
end  of  the  tunnel,  the  upper  end  of  the  leather  nailed  to  the  wood  serving  as  hinges,  and  the  edges  of 
the  mouth  previously  lined  with  the  same  material.  Thus  the  strength  of  the  tide  never  raises  the 
valves,  and  completely  prevents  the  water  from  getting  in."  (p.  42.) 

4335.  Ttie  internal  teatcrs  which  rise  within  or  fall  upon  the  area  of  the  embanked  lands,  are  to  be 
collected  by  a  main  drain,  continued  upward  from  the  floodgate  ;  and  furnished  with  branches  to  spread 
over  every  part  of  the  field  of  improvement,  so  as  to  draw  the  water  from  every  dip  and  hollow  place  as 
it  collects,  and  thus  free  the  surface  effectually  from  stagnant  water ;  saving  such  only  as  may  be  wanted 
for  the  use  of  pasturing  stock. 

4336.  If  alien  waters  have  a  natural  and  accustomed  channel  through  the  embanked  area,  it  may  be 
found  necessary  to  raise  a  suitable  bank  at  a  proper  distance  on  each  side  of  the  stream,  in  order  to 
prevent  its  overflowing  the  area  in  time  of  floods.  Where  it  is  found  that  an  outlet  cannot  be  had  low 
enough  to  free  the  area  entirely  from  surface  water,  it  is  requisite  (though  no  alien  waters  intrude) 
to  form  an  embanked  channel  or  reservoir,  to  gain  the  required  outfall;  and  to  throw  the  waters  which 
lodge  on  the  lower  grounds  into  this  receptacle,  by  a  draining  miU,  of  which  there  are  a  great  variety  of 
constructions. 

4337.  An  embanl-ed  channel,  if  the  banks  are  raised  high  enough,  or  are  placed  wide 
enough  asund^  so  as  to  contain  a  sufficient  body  of  water,  may  have  a  further  use, 
whicii,  in  some  cases,  may  be  of  the  highest  importance  to  an  improvement  of  this  nature. 
For,  by  the  help  of  folding  floodgates,  such  as  are  commonly  seen  in  use  for  the  locks  of 
navigable  canals,  placed  at  the  lower  end  of  this  canal  or  reservoir,  a  body  of  water  may 
be  collected  and  rapidly  discharged  ;  by  which  easy  means,  not  only  the  channel  of  the 
outer  drain,  but  its  mouth,  if  judiciously  contracted,  may  from  time  to  time  be  cleared 
from  obstructions.  Where  alien  waters  of  a  good  quality  pass  through  tlie  field  of  im- 
provement, an  embanked  channel  may  be  profitably  applied  in  watering  the  lands ;  and 
where  alien  waters,  which  have  not  a  natural  or  fortuitous  passage  through  it  can  be 
commanded,  and  conducted  to  it  at  a  moderate  expense,  they  may  prove  highly  beneficial, 
for  either  or  both  of  these  purposes. 

SuBSECT.  2.     Different  Descriptmis  of  Banks  in  general  Use  for  excluding  Waters. 

4338.  Mounds  or  banks  for  excluding  rivers  or  the  sea  are  generally  formed  of  earth,  but 
sometimes  also  of  masonry  and  even  of  wood.  Embankments  of  common  earth  are 
sufficient  for  resisting  occasional  floods :  if  this  earth  be  loose,  the  bank  \\\\\  require  to 
be  spread  out  at  the  base,  at  the  rate  of  one  foot  and  a  half  or  two  feet  horizontal  for 
every  foot  in  height ;  that  is  to  say,  a  bank  of  loose  earth  three  feet  high  will  require  to 
be  nine  feet  or  twelve  feet  broad.  If  the  earth  to  be  made  use  of  is  a  compact  clay,  or  if 
turf  of  a  solid  and  compact  body  can  be  procured,  the  slojie  of  the  bank  may  be  much 
steeper,  according  to  its  height  and  the  depth  of  water  which  may  be  expected  to  press 
against  it. 

4339.  The  earthen  wall  (Jig-  665.)  is  the  simplest  description  of  embankment,  and  is 

frequently  erected  by  temporary  occupiers  of 
lands  on  the  general  principle  of  enclosing  and 
subdividing,  wliich  is  sometimes  made  a  condi- 
tion of  tenure  between  the  landlord  and  tenant. 
This  wall  applies  to  lands  occasionally,  but 
rarely,  overflowed  or  inundated  ;  and  is  set  out 
in  a  direction  generally  parallel  to  the  river  or 

^  shore.  Its  base  is  commenced  on  the  sur- 
face, from  two  to  five  feet  wide,  regularly  built 
of  turf  on  the  outsidcs,  with  the  grassy  sides  underneath.  Tlie  middle  of  the  wall  is 
filled  up  with  loose  earth.      The  wall  is  carried  up  with  the  sides  bevelled  towards  the 
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centre,  so  as  to  finish  in  a  width  of  one  foot  or  eighteen  inches,  at  five  or  six  feet  in  height. 
Collaterally  with  such  walls,  and  at  the  distance  of  three  or  four  feet,  a  small  open  drain  is 
formed,  as  well  to  collect  the  surface  water  of  the  grounds  within,  as  that  whicli  in  time 
of  floods  will  necessarily  ooze  tlirough  a  wall  of  this  construction.  The  water  so  col- 
lected is  let  through  the  wall  by  tubes,  or  tunnels  of  boards,  with  a  valve  opening  out- 
wards on  their  exterior  extremity.  When  the  flow  of  water  from  without  approaclies,  it 
shuts  the  valve,  which  remains  in  this  state  till  the  flood  subsides,  when,  the  heiglit  of  the 
water  within  being  greater  than  that  without,  it  presses  open  the  valve  and  escapes. 
Walls  and  valves  of  this  kind  are  common  enough  in  the  drier  parts  of  the  fenny  districts 
of  Lincolnshire  and  Cambridgeshire. 

4.'340.    Tlie  earthen  mound  {fig.  666.)  is  the  most  general  description  of  embankment, 
ggg  and,  as  it  is  executed  at  considerable 

expense,  is  only  undertaken  by  such 

r^^~ as  have  a  permanent  interest  in  the 

£F=  soil.  This  barrier  applies  to  sea 
lands  overflowed  by  every  spring 
tide,  and  to  alluvial  plains  inundated  by  every  flood.  It  is  set  out  in  a  direction  parallel 
to  the  shore,  and  to  the  general  tin-ns  of  the  river,  but  not  to  its  minute  windings ;  and 
it  is  placed  farther  from  or  nearer  to  the  latter,  according  to  the  quantity  of  water  in  time 
of  floods,  the  rapidity  of  the  current  from  the  declivity  of  the  bed,  the  straight  course  of 
the  stream,  and  the  imended  height  of  the  bank.  The  two  sides  of  such  a  mound  are 
generally  formed  in  different  slopes.  That  towards  tlie  land  is  always  the  most  abrupt, 
but  can  never  be  secure  if  more  so  than  45°;  that  towards  the  water  varies  from  45°  to 
1 5°  ;  the  power  of  the  bank  to  resist  tlie  weight  of  the  water,  as  well  as  to  break  its  force 
when  in  motion,  being  inversely  as  its  steepness.  The  power  of  water  to  lessen  the 
gravity  of  bodies,  or  in  other  words,  to  loosen  the  surfaces  over  wliicli  they  flow  or  stand, 
is  also  lessened  in  a  ratio  somewhat  similar. 

4341.  The  formation  of  the  earthen  mound  consislimere\y\n  taking  earth  from  the  general  surface  of 
the  ground  to  be  protected,  or  from  a  collateral  excavation,  distant  at  least  the  width  of  the  mound  from 
its  base  line,  and  heaping  it  up  in  the  desired  form.  The  surface  is  then  in  general  cases  covered  with 
turf,  well  rolled  in  order  to  bind  it  to  the  loose  earth.  The  earth  of  such  mounds  is  m-n  rally  wheeled 
in  barrows  ;  but  sometimes  it  is  led  in  carts  placed  on  a  wooden  roller  instead  of  wheels,  which,  with  the 
treading  of  the  horses,  serves  in  some  degree  to  consolidate  the  bank. 

4342.  The  excavation  serves  the  same  purposes  as  the  open  drain  in  the  earthen  wall ;  and  similarly 
constructed  sluices  or  valves  are  introduced  on  a  larger  scale.  Sometimes,  also,  the  interior  water  is 
drawn  otf  by  windmills,  and  thrown  over  the  mound  into  the  river.  This  is  very  common  in  Hunting- 
donshire, and  might  be  greatly  improved  on  by  employing  steam  engines  for  entire  districts,  one  of  which, 
of  a  ten  horse  power,  would  do  the  work  of  twenty  mills,  and  this  in  calm  weather,  when  tl)e  latter 
cannot  move. 

4343.  Embankments  of  this  description  are  tlie  most  universal  of  any,  and  their  sections  vary  from  a  scalene 
triangle  of  ten  feet  in  iiase,  and  three  feet  in  height,  as  on  the  Forth  near  Stirling,  and  the  Thames  at 
Fulham,  to  a  base  of  100  feet,  and  a  height  often  feet,  as  in  the  great  bank  df  the  Ouse,  near  Wisbeach. 
The  great  rivers  of  Germany  and  Holland  are  embanked  in  this  way,  when  so  far  from  the  sea  as  to  be 
out  of  the  reach  of  the  tide;  as  the  Vistula  at  Marienwerder,  the  banks  of  which,  near  Dantzic,  are 
above  fifteen  feet  in  height ;  the  Oder,  the  Elbe,  &c.  All  these  banks  are  closely  covered  in  every  part 
with  a  grassy  surface,  and  sometimes  ornamented  with  rows  of  trees. 

4;344.  Near  the  sea,  ivhere  such  banks  are  trashed  by  every  tide  when  the  course  of  the  wind  is  towards 
the  shore,  and  by  all  land  floods  and  spring-tides,  grass  is  only  to  be  found  on  and  near  their  summits. 
The  rest  of  the  bank  is  bare,  and  to  preserve  it  from  the  action  of  waves,  currents,  and  the  stones, 
pieces  of  wood,  and  other  foreign  matters  which  they  carry  with  them,  the  surface  is  covered  with  gravel, 
reeds,  or  straw  kept  down  by  pieces  of  wood  ;  faggots,  wicker  hurdles,  nets  of  straw  ropes,  straw  ropes 
laid  side  liy  side  and  fastened,  or  handfuls  of  straw  fixed  in  the  ground  with  a  dibber  {Xeale's  Travels 
in  Ciermavy,  S;c.  chap,  i.),  or  any  other  contrivance,  according  to  the  situation,  to  prevent  the  washing 
away  of  the  bank.  It  is  common  to  attribute  to  these  coverings  the  power  of  breaking  the  force  of  the 
waves  ;  but  this  power  depends,  as  we  have  already  stated,  on  the  slope  of  the  bank  and  its  smoothness; 
and  the  use  of  the  surface  covering,  and  of  the  constant  attention  required  to  remove  all  obstacles  which 
may  be  left  on  it  by  floods  and  tides,  is  to  prevent  the  loosening  power  of  the  water  from  wearing 
it  into  holes.  For  this  purpose,  a  sheet  of  canvas  or  straw-netting  is  as  good,  whilst  it  lasts,  as  a  covering 
of  plate  iron  or  stone  pavement 

4345.  All  banks  lehatever  require  to  be  constantly  watched  in  time  of  floods  or  spring-tides,  m  order  to 
remove  every  object,  except  sand  or  mud,  which  may  be  left  by  the  water.  Such  objects,  put  in  motion 
by  the  water,  in  a  short  time  wear  out  large  holes.  These  holes,  i)resenting  abrupt  points  to  the  stream, 
act  as  obstructions,  soon  become  much  larger,  and  if  not  immediately  filled  up.  turfed  over,  and  the  turfs 

v'  ! ■■[  <y^  pinned  down,  or  the  new  turfs  ren. 

""'  y^  I        1  X  dered by  some  other  means  not  easily 

softened  and  raised  up  by  the  water, 
will  end  in  a  breach  of  the  bank. 
A  similar  effect  is  produced  by  a 
surface  formed  of  luiequal  degrees 
of  hardness  and  durability.  The 
banksof  thisdescription  in  Holland, 
at  Cuxhaven,  and  along  the  coast  of 
Lincolnshire,  are  regularly  watched 
throughout  the  year;  the  surface 
protection  is  repaired  whenever  it 
goes  out  of  repair  ;  as  is  the  body  of 
the  bank  in  the  summer  season. 
4346.  The  inoroid  with  pnd- 
^  die  wad.  [fig.  661.')     It  gene- 

• — rally  happens  that  the  earth  of 

such  banks  is  alluvial,  and  their  foundation  of  the  same  description ;  but  there  are  seme 
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cases  where  the  basis  is  sand,  silt,  or  gravel ;  or  a  mud  or  black  earth,  as  in  some  parts  of 
Cambridgeshire  and  Lincolnshire,  which  docs  not  easily  become  so  compact.  Here  it  is 
common,  before  beginning  the  bank,  to  bring  up  from  the  solid  substratum  (a)  what  is 
called  a  puddle-ditch,  or  section  of  clay  in  the  centre  of  the  higliest  part  of  the  mound  in  the 
direction  of  its  length,  and  of  three  or  five  feet  wide,  according  to  the  depth  of  the  stratum 
of  silt  (6),  and  the  intended  height  of  the  bank  (c).  When  the  clay  of  this  puddle-ditch 
is  well  worked,  either  by  men's  feet  or  clay  rammers,  the  bank  will  be  perfectly  imper- 
vious to  water,  and  if  against  a  mild  streain  or  shore,  need  not  contain  such  an  accumu- 
lation of  earth  as  where  the  imperviousness  of  the  bank  to  water  depends  chiefly  on  the 
mass  of  materials.  As  already  observed,  the  important  point  to  attend  to  in  this  variety 
of  mound  is,  to  found  the  section,  or  wall  of  clay,  so  deeply  as  to  be  in  contact  with  a 
stratum  (a;,  either  by  induration,  or  its  argillaceous  nature,  impervious  to  water.  In 
the  drainage  of  the  Bar  Loch  in  the  county  of  Renfrew,  considerable  diflSculty  was  expe- 
rienced in  some  places  in  getting  to  the  bottom  of  the  sandy  subsoil,  so  as  to  bring  up  the 

puddle  wall  from  the  retentive  stratum.  Such 
was  the  difficulty  in  some  cases,  that  the  puddle 
could  not  be  canied  up  perpendicularly,  but  a 
puddle  wall  being  raised  within  the  bank,  as 
high  as  the  natural  surface,  it  was  joined  hori- 
zontally to  another  puddle  wall  in  the  body  of 
the  bank.  (Jig.  668.) 

4Si7.  Puddling  is  often  found  deft  ctive,  owing  to  the  imperfect  working  of  the  materials.  Many  think 
tliat  when  clay  is  used,  if  it  be  worked  into  the  consistence  of  dough,  it  is  sufficient ;  but  this  is  a  mistake  : 
it  should  be  slaked  and  so  decomposed  by  the  labour  of  proper  tools  and  treading,  and  so  completely  satu. 
rated  with  water,  that  the  whole  mass  becomes  one  uniform  and  homogeneous  body,  and  almost  fluid. 

4348.  Mounds  with  reversed  slopes-  In  some  cases  of  embanking  rivers,  as  where  they 
pass  through  parks,  it  is  desirable  to  conceal,  as  much  as  possible,  the  appearance  of  a 
bank  from  the  protected  grounds.  Hence  the  mound  is  simply  reversed,  the  steepest 
side  being  placed  next  the  water.  It  is  proper  to  observe,  that  such  banks  are  not  so 
strong,  by  the  difference  of  the  weight  of  the  triangle  of  water  which  would  rest  on  the 
prolonged  slope,  were  it  placed  next  the  river,  and  are  more  liable  to  be  deranged  in 
surface  in  proportion  to  the  difference  of  the  slopes,  the  water  acting  for  a  longer  period 
on  every  part  of  the  slope. 

4349.  Mound  Jaced  with  stones.  This  is  the  same  species  of  mound,  with  a  slope 
next  the  water  of  forty-five  or  fifty  degrees,  paved  or  causewayed  with  stones  or  timber. 
In  Holland  tliis  pavement  or  causeway  is  often  formed  of  planking  or  bricks ;  but  in 
England  generally  with  stones,  and  the  mortar  used  is  either  some  cement  which  will 
set  under  water,  or,  what  is  better,  plants  of  moss  firmly  rammed  between  them.  The 
objections  to  such  banks  are  their  expense,  and  tlieir  liability  to  be  undermined  invisibly 
by  the  admission  of  the  water  through  crevices,  &c.  They  are,  therefore,  chiefly  used  where 
there  is  little  room,  or  where  it  is  desirable  to  narrow  and  deepen  the  course  of  a  river. 

4350.  The  bank  formed  inlh  piles,  brushwood,  and  stones,  is  occasionally  used  for  pro- 
tecting moving  sands,  or  directing  the  course  of  streams  flowing  through  a  sandy  shore.  A 
dike  or  bank  for  the  latterpurpose  (Jig.  669.)  hasbeen  erected  on  theriver  Don  in  Aberdeen- 

ggg  shire.      It  consists  of  piles  or  poles, 

being  the  thinnings  of  plantation 
of  Scotch  pine  and  larch,  driven  six 
feet  into  the  sand  (a  a  a)  :  the 
spaces  between  these  piles  (6  i)  are 
filled  in  with  furze  or  other  spray 
or  small  branches  ;  and  on  the  top 
of  them,  are  wedged  in  stones  to 
keep  them  down.  On  the  side  of  this  row  of  piles  next  the  river,  stones  (c)  from 
50lbs.  to  half  a  ton  weight  each,  are  precipitated  from  a  punt,  until  they  form  a  bank  of 
an  angle  of  nearly  45°.  On  the  outside  of  this  bank  and  piles,  the  sand  (d)  gradually 
drifts  up,  and  forms  a  bank,  which,  being  planted  with  ^rundo  arenaria  and  other  grasses, 
gradually  becomes  covered  with  verdure.      {Highland  Soc.  Trans,  vol.  vii.  p.  91.) 

4351.  Mound  protected  by  a  icickcr  hedge.  This  is  a  Dutch  practice,  and,  where 
appearance  is  no  object,  has  the  advantage  of  not  requiring  watching.  Wicker-work, 
however,  subjected  to  the  strain  of  waves,  will  be  obviously  less  durable,  than  where 
it  lies  flat  on  the  ground,  and  can  only  decay  chemically.  This  wicker  hedge  is  some- 
times a  scries  of  hurdles  supported  by  posts  and  studs ;  but  generally  in  Britain  it  is  a 
dead  hedge  or  row  of  stakes,  wattled  or  wrought  with  bushes  presenting  their  spray  to 
the  sea  or  river.  Besides  placing  such  a  hedge  before  a  bank,  others  are  sometimes 
placed  in  parallel  rows  on  its  surface ;  the  object  of  which  is  to  entrap  sand,  shells,  and 
sea  weeds,  to  increase  the  mass  of  mound,  or  to  collect  shells  for  the  purpose  of  carrying 
away  as  manure. 
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4352.  The  sea  wall  {Jig.  670. )  is  an  embankment  formed  to  protect  abrupt  and  earthy 
shores  or  banks  of  rivers,  and  consists  of  a  wall,  vary- 
ing in  thickness,  and  in  the  inclination  of  its  surface, 
according  to  the  required  height,  and  other  circum- 
stances. Belidor,  in  his  Traite  de  Hydraulique,  lias  given 
the  exact  curve  which  the  section  of  such  a  wall  ought 
to  have  {a,  b),  in  order  to  resist  loose  earth,  and  which 
—  is  somewhat  greater  than  where  the  earth  behind  the 
wall  is  supposed  to  be  chiefly  firm.  Some  fine  exam- 
ples of  such  walls,  for  otlier  purposes,   occur   in  the 


Caledonian  Canal ;  and  perhaps  the  finest  in  the  world  are  the  granite  walls  which 
embank  the  Neva  at  Petersburgh,  the  construction  of  which  may  serve  as  an  example  of  a 
river  cased  with  stone  on  a  foundation  of  soft  bog  earth. 

4353.  Embankments  for  fixing  drifdng-sands,  shells,  or  mud.  In  several  tracts  of 
coast,  the  sea  at  ordinary  tides  barely  covers  a  surface  of  sand  ;  and  these  sands,  in  dry 
weather,  during  high  winds,  are  drifted  and  blown  about  in  all  directions.  Great  part  of 
the  north  shores  of  the  Solway  Frith,  of  Lancaster  Bay,  and  of  the  coast  of  Norfolk,  is 
of  this  descriiJtion.  Young,  in  his  Farmers  Letters,  informs  us,  that  a  considerable 
part  of  the  county  of  Norfolk  was  da-ift  sand,  and  even  as  far  inland  as  Brandon  in  Suffolk, 
before  the  introduction  of  the  turnip  culture;  and  Harte  (Essay  I.)  states  that  some  of 
what  is  now  the  richest  land  in  Holland,  was,  about  the  middle  of  the  sixteenth  century, 
of  this  description.  The  suggestion  of  any  mode,  therefore,  by  which,  at  a  moderate 
expense,  such  tracts  could  be  fixed,  and  covered  with  vegetation,  must  be  deemed  worthy 
of  notice.  The  mode  wliich  nature  herself  employs  is  as  follows  :  After  the  tides  and 
wind  have  raised  a  marginal  steep  of  land  as  high  as  high  water-mark,  it  becomes  by 
degrees  covered  with  vegetation,  and  chiefly  by  the  £'lymus  arenarius,  Triticumjunceum, 
various  species  of  J'uncus,  and  sometimes  by  the  Galium  verum.  With  the  exception  of 
the  first  of  these  plants  (the  leaves  and  stalks  of  which  are  manufactured  into  mats  and 
ropes  in  Anglesea,  and  the  grain  of  which  is  sometimes  ground  and  used  as  meal  in 
Ireland),  they  are  of  no  other  use  than  for  fixing  the  sands,  wliich,  being  composed  in  great 
part  of  the  debris  of  shells,  expand  as  they  decay,  and  contribute  to  raising  the  surface  still 
higher,  when  the  fibrous  roots  of  good  grasses  soon  destroy  the  others.  The  ^riindo 
arenaria  is  planted  in  Holland  for  the  purpose  of  binding  sands,  and  was  extensively 
introduced  into  the  Highlands  of  Scotland  for  the  same  purpose,  by  Macleod  of  Harris, 
in'lsig.      {Trans.  Highl.  Soc  vol.  vi.  p.  265.) 

4354.  To  assist  nnture  infixing  drift-snnds,  it  is  only  necessary  to  transplant  the  A'lymus,  which  is  to  be 
had  in  abundance  on  almost  every  "sandy  coast  in  Britain ;  and  as  it  would  be  liable  to  be  blown  away 
with  the  sands,  if  merdy  inserted  in  the  common  way,  it  seems  advis;ible  to  tie  the  plants  to  the  upper 
ends  of  willow  or  elder  rods,  of  two  or  three  feet  in  length,  and  to  insert  these  in  the  sand,  by  which  means 
there  is  tlie  double  chance  of  the  grass  growing,  and  the  truncheon  taking  root.  The  elder  will  grow  ex- 
posed to  tlie  sea  breeze,  and  no  plant  throws  out  so  many  and  such  vigorous  roots  in  proportion  to  its  shoots. 

4355.  Tke  mode  by  wliich  such  sands  u-ere  fixed  in  Holland  was  by  the  formation  of  wicker-work  embank, 
ments,  and  by  sticking  in  the  sands  branches  of  trees,  bushes,  furze,  &c.  in  all  directions.  These  obstructed 
the  motion  of  the  sands,  and  collected  masses  of  sand,  shells,  or  mud,  and  sea-weeds  around  them,  which 
were  immediately  planted  with  some  description  of  creejiing  grass;  or,  what  was  more  frequent,  covered 
with  a  thin  coating  of  clay,  or  alluvial  earth,  and  sown  with  clover.  Though  the  most  certain  and  least 
expensive  mode  of  gaining  such  lands  is  undoubtedly  that  of  seconding  the  efforts  of  nature,  by  inserting 
buslies  and  planting  the  /J'lymus  in  this  way ;  yet  it  may  sometimes  be  desirable  to  make  a  grand  effort 
to  protect  an  extensive  surface,  by  forming  a  bank  of  branches,  which  might,  in  a  single  or  several  tides, 
be  filled  with  sand  and  shells.  It  is  evident,  that  such  a  bank  might  be  constructed  in  various  ways; 
but  that  which  would  be  most  certain  of  remaining  firm,  and  effecting  the  purpose,  would  be  one  regu- 
larly constructed  of  framed  timber,  the  section  of  which  would  resemble  a  trussed  roof ;  each  truss  being 
joined  in  the  direction  of  the  bank  by  rafters,  and  the  whole  inside  and  surface  stuck  full  of  branches. 
To  retain  it  firm,  piles  would  require  to  be  driven  into  the  sand,  to  the  upper  parts  of  which  would  be 
attached  the  trusses.  The  height  of  such  a  barrier  would  require  to  be  several  feet  above  that  of  the 
highest  spring-tides  ;  and  the  more  its  width  at  base  exceeded  the  proportion  of  that  of  an  equilateral 
triangle  the  better. 

435ti.  A  mode  suited  to  a  less  extensive  scale  of  operation,  is  to  intersect  a  sandy  shore  in  all  directions, 
with  common  dead  or  wicker-work  hedges,  formed  by  first  driving  a  row  of  stakes  six  or  eight  feet 
into  the  ground,  leaving  their  tops  three  or  four  feet  above  it,  and  then  weaving  among  these  stakes, 
branches  of  trees,  or  the  tops  of  hedges.  The  Dutch  are  said  to  weave  straw  ropes  in  this  way,  and 
thereby  to  collect  mud  in  the  manner  of  warping.  This  mode,  being  little  expensive,  seems  to  deserve  a 
trial  in  favourable  situations  ;  and  in  so  doing,  it  must  not  be  forgotten,  that  much  depends  on  the 
immediate  management  of  the  surface,  after  it  is  in  some  degree  fixed.  In  an  extensive  trial  of  this  sort 
at  present  in  progress  on  the  west  coast  of  Scotland,  under  an  English  gentleman,  seeds  ami  roots  are 
baked  in  a  mixture  of  loam,  dung,  and  gravel,  and  then  formed  into  masses,  and  scattered  over  a 
sandy  surface.  These,  from  their  weight,  will  not,  it  is  thought,  be  moved  by  the  water  or  the  wind  ;  but, 
becoming  more  or  less  covered  with  sand,  the  mass  will  be  kept  moist,  and  the  seeds  and  roots  will  grow, 
and,  fixing  themselves  in  the  soil,  will  in  time  cover  the  surface  with  verdure.  The  experiment  is  in- 
genious, and  we  hope  will  be  crowned  with  success. 

4357.  Embayikments  of  cast  iron  have  been  proposed  to  be  constructed  by  Deeble,  a 
civil  engineer  of  London.  He  proposes  to  combine  a  series  of  caissons,  tnade  of  cast 
iron,  in  ranges,  agreeable  to  the  required  form  of  the  intended  embankment.  The 
caissons  arc  to  be  fastened  together  by  dovetails,  and,  being  hollow,  are,  when  fixed  in 
their  intended  situations,  to  be  filled  wdth  stones  and  other  materials,  making  them  up 
solid.      {Neivloyi's  Journal,  vol.  ii.  p.  202.) 
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Guarding    the  Banks  and    otherivise    improving 
Streams. 


the  Courses  of  Rivers  atid 


4358.  The  subject  of  giiarditig  the  banks  of  rivers  is  of  considerable  interest  to  the 
proprietors  of  lands  situated  in  hilly  districts,  where,  in  tlie  valleys  and  on  the  hill  sides, 
the  streams  often  produce  ravages  on  the  banks,  and  sometimes  change  their  courses. 

4359.  The  natural  licence  of  7-ivers,  INIarshal  observes,  is  not  only  destructive  of 
landed  property,  frequently  of  lands  of  the  first  quality ;  but  is  often  the  cause  of  dis- 
putes, and  not  unfrequcntly  of  legal  contentions,  between  neighbouring  proprietors.  A 
river  is  the  most  unfortunate  boundary  line  of  an  estate.  Even  as  a  fence,  unless  where 
the  water  is  unfordable,  a  river,  or  rapid  brook,  which  is  liable  to  high  floods,  is  the 
most  tormenting  and  inefficient.  Proprietors  have  therefore  a  double  interest  in  ac- 
commodating each  other,  as  circumstances  may  require,  with  the  lands  of  river  banks, 
so  as  to  be  able  to  fix  permanent  boundary  lines  between  theii  properties.  When  the 
owners  of  estates  cannot,  by  reason  of  entails  or  settlements,  or  will  not  for  less  cogent 
reasons  accommodate  each  other,  they  have  a  line  to  tread  which  they  cannot  deviate 
from  with  prudence,  much  less  with  rectitude ;  namely,  that  of  cautiously  guarding 
their  own  lands,  without  injuring  those  of  their  neighbours ;  for  a  lawsuit  may  cost 
ten  times  the  value  of  the  sand  banks  and  islets  of  gravel  to  be  gained  by  dexterity  of 
management. 

4360.  The  operations  for  improving  rivers  have  for  their  object  that  of  preventing 
them  from  injuring  their  banks,  of  accelerating  their  motion,  and  of  lessening  the  space 
of  ground  which  they  occupy,  or  altering  their  site.  These  purposes  are  effected  by  piers 
or  gucrdes  for  altering  the  direction  of  the  current ;  works  for  protecting  the  banks  ;  and 
by  changing  or  deepening  the  river's  course. 

4361.  The  principles  on  which  these  operatioiv!  are  founded  are  chiefly  two  ;  first,  that 
water,  like  every  otiier  body  when  it  impinges  on  any  surface,  is  reflected  from  it  at  a 
similar  angle  to  that  at  which  it  approached  it ;  and,  secondly,  that  the  current  of  water, 
other  circumstances  alike,  is  as  the  slope  of  the  surface  on  which  it  runs.  On  the  first 
of  these  principles  is  founded  the  application  of  piers  for  reflecting  currents ;  and  on 
the  second,  tliat  of  straightening  rivers,  by  which  more  slope  is  obtained  in  a  given 
length  of  stream,  and  of  course  greater  rapidity  of  motion  obtained. 

Sl'bsect.  1.      Guarding  River  Ranks. 

4362.  A  common  cause  of  injury  to  the  banks  of  rivers  is  produced  during  floods.  A 
tree  or  branch  carried  down  by  a  stream,  and  deposited,  or  accidentally  fixed  or  retained, 
in  its  banks,  will  repel  that  part  of  the  stream  which  strikes  against  it,  and  the  impulse 
(counteracted  more  or  less  by  the  general  current)  will  direct  a  substreanr  against  the 
opposite  bank.  The  effect  of  this  continual  action  against  one  point  of  the  opposite 
l)ank  is,  to  wear  out  a  hole  or  breach  ;  and  immediately  above  this  breach  it  is  customary 
to  place  a  protecting  pier  to  receive  the  impulse  of  the  substream,  and  reverberate  it  to 
the  middle  of  the  general  stream.  But  if  this  pier  is  not  placed  very  obliquely  to  the 
substream,  as  well  as  to  the  general  stream,  it  will  prove  injurious  to  the  opposite  bank 
by  dii  ecting  a  subcurrent  there  as  great  as  the  first ;  and,  indeed,  it  is  next  to  impossible 
to  avoid  this  ;  so  much  so,  that  Smeaton,  in  almost  every  instance  in  which  he  was  con- 
sulted in  cases  of  this  sort,  recommended  removing  the  obstacle  where  that  could  be  done, 
and  tlien  throwing  loose  stones  into  the  breacli. 

4363.  Injuries  hij  foods,  according  to  IMarshal,  are  to  be  remedied  in  two  ways ; 
the  one  is  to  sheath  the  injured  banks  of  the  bays  {fig,  671.  a,btc)  with  such  materials 


as  will  resist  the  circuitous  current ;  and  let  the  river  remain  in  its  crooked  state.  The 
other,  to  erect  piers  (c/),  to  parry  ofTthe  force  of  the  current  from  tlie  bank,  and  direct  it 
forward  ;  with  the  twofold  intention  of  preventing  further  miscliief,  and  of  bringing  back 
the  course  of  the  river  to  its  former  state  of  straightness.  It  is  to  be  observed,  that  the 
operation  of  guarding  the  immediate  bank  of  a  shar])  river  bend,  against  a  heavy  current 
meeting  with  great  resistance,  by  sheathing  it  with  stones,  is  generally  a  work  of  much 
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difficulty  and  expense,  even  where  materials  can  be  easily  procured  :  while  that  of  divert- 
ing the  current  by  a  pier  may  frequently  be  accompUshed  at  a  comparatively  small 
cost ;  and  its  effect  be  rendered  infinitely  more  salutary  and  permanent.  For  it  is  plain 
that,  if  the  accidental  obstruction  mentioned  liad  been  timely  removed,  no  bad  effect 
would  have  ensued:  and  the  river  would  have  continued  its  direct  course.  Or  if,  through 
neglect,  it  had  been  suffered  to  remain  awhile,  until  its  mischief  was  discoverable  ;  even 
then,  if  it  had  been  moved  from  its  station  to  the  opposite  side  of  the  river,  and  placed 
in  the  part  affected,  this  small  counterpoise  might  have  recovered  the  balance  of  the  cur- 
rent, and  directed  it  into  its  wonted  channel ;  and,  in  almost  any  case,  by  judiciously 
placing,  in  a  similar  manner,  a  pier  or  other  obstruction  proportioned  to  the  magnitude 
of  the  power  to  be  counteracted,  the  like  effect  may  be  produced. 

4364.  In  the  -use  of  piers  great  caution  is  requisite,  for  a  very  little  reflection  ivill 
show  that  they  are  more  likely  to  increase  than  to  remedy  the  evil  they  are  intended  to 
cure.  We  have  seen  the  injurious  effects  of  such  piers  on  the  Tay  and  the  Dee ;  and  on 
a  part  of  the  Jed  near  Crailing  they  are  so  numerous,  that  the  stream  is,  to  use  a  familiar 
plirase,  bandied  about  like  a  foot-ball,  from  one  shore  to  the  other  ;  behind  every  pier  an 
eddy  is  formed,  and  if  the  stream  does  not  strike  the  pier  exactly,  a  breach  in  the  bank  takes 
place.  Many  of  these  piers  have,  in  consequence,  been  taken  down.  The  use  of  such  piers 
can  only  be  justified  where  the  obstruction,  from  ill-neighbourhood  or  some  such  cause, 
cannot  be  removed  from  the  opposite  bank  ;  or  where,  as  is  sometimes  the  case,  it  arises 
from  an  island  of  sand  or  gravel  thrown  out  by  the  river  near  its  middle,  which,  however 
absurd  it  may  appear,  the  interested  parties  cannot  agree  as  to  who  may  remove.  The 
case  of  buildings  also  being  in  danger  may  justify  such  a  pier  for  immediate  protection; 
but  if  such  breaches  are  taken  in  time,  a  few  loads  of  loose  stones  dropped  in  the  breach, 
as  recommended  by  Smeaton,  wiU  effect  a  remedy  without  the  risk  of  incurring  or 
occasioning  a  greater  evil. 

4.)65.  1)1  the  construct/on  of  piers,  attention  is  required  to  secure  the  foundation,  either  by  first  throwing 
in  a  quantity  of  loose  stones,  which  the  water  will  in  a  great  measure  dispose  of  so  as  to  form  a  flat 
surface  ;  or  by  the  use  of  piles  either  under,  or  in  single  or  double  rows  around,  those  parts  of  its  base 
in  contact  with  the  river.  {Jig.  672.  a.)  The  elevation  (6),  where  the  current  is  not  required  to  act  with 
great  violence  on  the  opposite  shore,  ought  to  be  bevelled  back  on  all  sides  exposed  to  the  water,  towards 
the  middle  of  the  structure  (c).     In  the  most  important  cases  stones  are  the  only  fit  materials,  and  these 


should  be  regularly  jointed  and  laid  in  cement  according  to  the  best  practice  of  masonry.  But,  in 
general,  a  case  of  wicker  work,  of  the  proper  shape,  may  be  filled  in  with  loose  stones,  some  earth, 
together  with  the  roots  of  such  plants  as  Tussilago  PetasUes,  £'lymus  arenhrius,  Gfiilium,  &c.  These 
will  form  a  bnrrier  of  considerable  durability  for  some  years,  and  probably  till  the  evil  is  so  far  subdued 
that,  when  the  wicker  case  decays,  its  contents  will  have  suflficiently  consolidated  to  effect  the  object 
without  further  care.  If  not,  the  wicker  case  may  be  renewed.  In  ordinary  cases,  a  mere  wicker  hedge 
projecting  into  the  water  will  effect  the  object  without  further  trouble. 

4366-  The  sheath,  or  land-guard  of  loose  stones,  wliich  Marslial  recommends,  and 
which,  in  effect,  is  the  mode  already  mentioned  (4362.)  as  preferred  by  Smeaton,  is 
applicable  to  the  following  cases :  —  First,  where  the  river,  in  the  part  required  to  be 
bent,  is  confined,  by  rocks  or  otherwise,  to  an  unalterable  channel,  as  it  frequently  i.s 
in  subalpine  situations ;  and,  secondly,  where  a  deep  pool  occurs  in  that  part,  at  low 
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water,  so  as  to  render  it  difficult  to  get  a  proper  foundation  for  a  pier.     Where  the 

foot  of  the  injured  bank  is  covered  with  a  pool  at  low  water,  shelve  off  the  brink  of 

the  bank,  and  shoot  down  loose  stones  from  the  top  of  it ;  suffering  them  to  form  their 

own  slope,  in  the  action  of  falhng,  and  by  tlie  operation  of  succeeding  floods  :  continuing 

to  pour  them  down,  until  the  bank  be  secured,  at  least  from  minor  floods,  and  tlien  slope 

back  the  upper  part,  to  give  freedom  to  floods  of  greater  magnitude. 

43n7.  Jy/tcn  the  channel  of  n  rapid  river  is  narrow,  and  the  banks  undermined  and  washed  away  by 
the  torrents,  what  Marshal  terms  the  land-guard  is  to  bo  used. 

4368.  Injorming  a  land-guard  for  tliis  purpose,  he  says,  the  foundation  should  be  laid  pretty  deep,  to 
guard  against  any  accidental  scoopings  from  the  floods.  The  wall  ought  to  be  carried  up  dry,  or  with- 
out  mortar,  the  stones  being  laid  with  their  ends  outward,  their  inner  ends  pointing  to  the  same  centre, 
like  those  of  an  arch,  and  to  be  backed  with  gra\'el,  or  earth,  rammed  in  firmly  behind,  as  the  facing  is 
carried  up.  The  coping  or  uppermost  course  of  the  stones  is  to  bo  securely  bound,  with  thick  tough 
sods  (S  or  10  inches  deep^,  whose  surfaces,  when  beaten  down,  ought  to  lie  even  with  that  of  the  stone- 
work ;  and  similar  sods  require  to  be  laid,  with  a  gently  rising  slope,  until  they  unite  smoothly  with  the 
natural  turf  of  the  land  to  be  defended  ;  so  that  the  waters  of  floods,  v/hen  they  rise  above  the  stonework, 
may  have  no  abruptness  to  lay  hold  of,  but  may  pass  away  smoothly  over  the  surface  of  the  land,  as  they 
commonly  do  over  smooth  greensward,  without  injury.  Finally,  the  stones  are  to  be  beaten  forcibly  into 
the  bank,  with  a  rammer,  a  mallet,  or  a  small  battering-ram,  adapted  to  the  purpose ;  thus  rendering  the 
whole  compact  and  firm,  to  resist  the  current.  Where  vacancies  or  fissures  .still  appear,  long  splinters 
of  stone  are  to  be  driven  in,  as  wedges,  to  increase  the  firmness,  and  prevent  the  current  from  tearing  out 
an  unguarded  stone.  It  follows,  of  course,  tiiat  the  largest  and  longest  of  the  stones  ought  to  be  used 
where  the  greatest  resistance  is  known  to  be  required. 

4369.  The  repairs  of  a  bulwark  of  this  sort,  like  every  other  species  of  river  fence,  require  to  be 
attended  to  from  time  to  time,  especially  after  great  floods.  If  the  foundation  be  laid  bare,  it  requires  to 
be  re-covered  with  rough  gravel,  or  with  stones  thrown  loosely  against  it  If  any  of  the  facing  stones  be 
displaced  or  loosened,  they  are  to  be  wedged  in  afresh,  or  their  place  supplied  by  others.  Or,  if  the  turf 
which  binds  them  at  the  top  be  disturbed,  the  torn  part  should  be  cut  out  square,  and  be  firmly  and 
completely  filled  up  with  fresh  turves. 

SuBSECT.  2.      Changi7ig  the  Courses  of  Rivers,  deepening  their  Beds,  or  raising  their  Wjxters 

to  a  higher  Level- 

4.'?70.  ^  river  whose  course  is  in  a  straight  line,  or  nearly  so,  hardly  ever  makes  any  en- 
croachment on  its  banks,  except  perhaps  very  large  rivers,  when  they  rise  above  their  usual 
level,  either  by  an  increase  in  their  own  waters,  or  from  their  flow  being  in  some  degree 
interrupted  by  the  tides.  Hence,  whenever  a  river  is  .narrow  in  its  channel  and  winds 
considerably,  any  mischief  it  commonly  occasions  may  be  prevented  by  deepening  and 
straightening  the  course  of  the  stream.      (Code  of  Agr.  p.  319.) 

4371.  The  alteration  of  the  course  of  a  river  or  brook  is  attended  with  difficulty  and 
expense,  according  to  the  particular  circumstances.  In  a  simple  case,  in  which  one 
straight  cut  only  is  required,  the  principal  difficulty,  and  that  which  requires  the  best  skill 
of  the  artist,  lies  in  directing  the  current  of  the  first  flood,  out  of  the  old  into  the  new 
channel :  but  if  a  bend  of  the  old  channel  can  be  made  use  of,  this  difficulty  may  be  said 
to  vanish.  The  mouth  of  the  new  cut  receives  tlie  current  with  a  straight  course  ;  con- 
sequently, if  it  be  made  of  sufficient  capacity,  the  river,  in  a  flood,  can  have  no  propensity 
left  towards  its  old  channel :  and  the  loose  materials  which  rise  in  forming  the  mouth  of 
the  new  cut,  will  generally  be  sufficient  to  turn  the  stream  at  low  water  into  it.  But 
if  a  suitable  bend  cannot  be  approached  by  the  new  cut,  a  directing  pier  will  be  required 
to  bend  the  flood  current,  and  give  it  a  straightforward  course  into  the  new  channel :  a 
watertight  dam  being  formed  between  the  point  of  the  pier  and  the  firm  bank  of  the  new 
channel  to  prevent  the  water  from  regaining  its  wonted  course.     . , , 

431%  An  entirely  new  bed  or  673 

channel,  however,  is  much  to 
be  preferred  where  it  can  be 
obtained :  for  in  an  altered 
course,  when  the  strcain  passes 
alternately  through  new  soil 
and  through  a  part  of  its  old 
bed,  its  action  on  surfaces 
which  are  so  different  in  re- 
gard to  induration  ends,  if 
great  care  is  not  taken,  in 
holes  and  guUeys  in  the  new 
bank,  which  require  to  be  con- 
stantly filled  up  with  loose 
stones  thrown  in,  and  left  to 
be  fixed  by  the  pressure  and 
motion  of  the  water.  In  the 
case  of  a  river  passing  near  a  house  (fg.  673. )  this  is  sometimes  of  great  importance. 

4373.  Cutting  the  new  channel  is  merely  a  work  of  manual  labour  ;  being  attended  with  no  other  diffi- 
culty than  what  may  arise  from  the  expense,  which  will  depend  on  the  size  of  the  river,  the  nature  of 
the  ground  to  bo  cut  through,  and  the  value  of  labour  in  the  given  district  It  is  mostly  to  be  ascertained 
with  sufficient  accuracy  by  previous  calculations.     (See  3323.) 

4374.  The  size  qf  the  new  cut,  on  account  of  its  greater  depth,  may  be  small,  compared  with  that  of  the 

3    A 
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old  channel  For  the  current  of  floods,  by  carrying  off  the  eartljy  particles  with  which  they  come  in 
contact,  will  soon  enlarge  it.  It  is  nevertheless  right  to  give  ample  room  in  the  now  channel,  lest  the 
first  flood  should  prove  high,  and,  by  bursting  its  bounds,  force  its  way  back  to  its  former  course. 

4375.  A  new  river  course  requires  to  be  carefully  attended  to,  during  a  few  years  after  it  is  opened,  to 
see  that  its  channel  preserves  its  straightness,  and  that  no  breaches  are  made  or  threatened  in  its  banks. 
Consideiing  the  uncerUintv  of  extraordinary  floods,  it  cannot  be  said  to  be  out  of  danger  in  less  than 
three  years:  hence  it  becomes  prudent,  when  a  work  of  this  nature  is  contracted  for,  or  undertaken  to 
be  done  by  measurement  at  an  estimated  price  or  prices  previously  agreed  upon  (as  it  generally  ought), 
that  the  undertaker  should  agree  to  preserve  the  straightness  of  the  channel,  and  uphold  its  banks  during 
that  or  some  other  time  fixed  upon  ;  and  to  deliver  them  up,  at  the  end  of  the  terra,  in  the  state  and 
condition  specified  in  the  contract. 

437 P.  A  case  of  slrainhten'mg  the  course  of  a  river  is  given  in  The  Code  of  Agricutture.  The  waters, 
which  in  their  crooked  course  were  formerly  almost  stagnated,  now  run  at  the  ordinary  rate  of  the 
declivity  given  them.  They  never  overflow  their  banks.  Cattle  can  now  pasture  upon  those  grounds  in 
which  they  would  formerly  have  been  swamped.  Tlie  surface  of  the  water  being  now  in  general  four, 
and  sometimes  six  feet  below  that  of  the  adjacent  fields,  this  cut  serves  as  a  general  drain  to  the  whole 
valley  ;  so  that  three  hundred  acres  of  meadow  may  be  converted  into  arable  land  ;  sixty  acres  of  moss 
may  be  improved  into  meadow ;  and  five  hundred  acres  of  arable  land  are  rendered  of  double  their 
former  value,     (p.  319.) 

A3  rivers  and  streams  may  require  to  be 
deepened  for  the  purpose  of  drainage, 
so  may  their  waters  require  to  be 
raised  for  the  purpose  of  irrigation, 
impelling  machinery,  or  producing 
cascades  or  waterfalls  for  the  purpose 
of  ornament.  Dams  or  wears  for 
this  purpose  should  be  constructed 
so  as  to  form  a  segment  of  a  circle 
across  the  bed  of  the  stream,  with  the 
convex  side  pointing  up  the  stream, 
and  the  ends  abutting  against  a  na- 
tural or  artificial  bank  {Jig-  674. )  By 
this  construction,  the  force  of  the 
water,  however  great,  will  be  effectually  resisted,  and  the  structure  remains  secure.  The 
greater  the  slope  towards  the  upper  side,  the  better,  but  the  lower  side  should  be  nearly 
perpendicular,  that  the  water  may  fall  over  it  without  coming  in  contact  with  the  face 

of  the  building,  {fig.  675.) 

675  The    wall    (a)    should    be 

built  of  regularly  hewn 
stone,  as  should  the  abut- 
ments (i);  next  the  wall 
there  should  be  a  mass  of 
clay  as  a  puddle  (c),  and 
above  that  gravel  or  earthy 
matter  of  any  kind  to  a  considerable  slope  (rf).  Beneath  the  dam  a  considerable  por- 
tion ought  to  be  paved  {e).      [Gen.  Rep.  Scot.  vol.  ii.   p.  669.) 

4378.  Heads,  or  banks  of  earth,  for  the  confinement  of  water  in  artificial  lakes  or 
ponds,  are  often  constructed  at  great  expense,  and,  not  being  properly  formed,  often  break 
out,  and  occasion  considerable  damage.  The  error  in  their  construction  is  commonly 
owing  to  the  want  of  breadth  at  the  base  in  proportion  to  their  height,  and  their  not 
having  a  sufficient  slope  towards  the  water,  nor  a  proper  section  of  puddle  in  the 
centre.      (Ibid. ) 

4379.  Heads  of  loose  stones  of  a  large  size  (fig.  676.)  may  be  bad  recourse  to  in  slow 

running    rivers   not   subject   to 

g7g  high  floods,  and  where  there  is 

such  a  superabundance  of  water 
that  no  loss  is  sustained  by  the 
quantity  which  flows  through 
the  stones.  Where  it  is  re- 
quired to  retain  the  whole  of 
the  water,  a  puddle  bank  should  be  carried  up  the  middle  of  the  dam.     (Ibid.) 


Chap.  III. 
In-igation,  or  the  Improvement  ofCvlturahle  Lands  and  Farmeries  by  the  means  of  Water. 

4380.  The  improvement  of  lands  by  water  is  of  three  kinds  :  —  irrigation,  or  the  appli- 
cation of  water  to  the  surface  of  the  soil,  and  especially  of  grass  lands,  as  a  species  of 
culture ;  w  arping,  or  the  covering  of  tlie  soil  with  water  to  receive  a  deposition  of  earthy 
matter ;  and  the  procuring  or  preserving  of  water  by  wells,  reservoirs,  and  other  means, 
for  tlie  use  of  farmeries,  live  stock  in  the  fields,  or  the  domestic  purposes  of  the  fanner  or 
cottager. 
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Sect.  I.      ImgcUioti,   or  the  •  Prejmration   of  tlie  Surface  of  Lands  fur    the  pr(fUat>le 
Ajiplicalion  of  Water. 

4381.  /nv^'ario?!  in  its  diflerent  forms  maybe  considered  an  operation  of  culture  as 
well  as  of  permanent  improvement.  It  is  accordingly  in  many  cases  effected  by  tenants, 
but  always,  as  in  the  case  of  improving  wastes,  in  consequence  of  extraordinary  encou- 
ragement from  tlie  landlord,  l)y  long  leases,  money  advanced,  or  other  advantages. 

4382.  Tilt  application  of  tvatcr  to  the  surface  of  lands  for  the  purpose  of  promoting 
vegetation  has  been  practised,  as  we  have  seen  ( 1 41.),  from  the  earliest  ages  in  warm  coun- 
tries. Solomon  made  him  gardens,  and  orchards,  and  pools  of  v  ater  to  water  therewith 
the  wood  that  bringeth  foi-th  the  trees.  (Ecclesiastes.)  The  art  was  taught  by  nature  in 
the  overflowing  of  the  Nile  and  other  rivers.  Water  is  an  essential  article  for  the  cul- 
ture both  of  the  cereal  and  pasture  grasses,  and  indeed  of  most  herbaceous  crops,  in  all 
the  tropical  climates,  and  even  in  a  great  degree  in  the  South  of  Europe.  In  the  greater 
part  of  Italy  and  Spain,  few  crops  are  raised  without  being  irrigated ;  and  even  in  the 
south  of  France,  potatoes,  maize,  madder,  and  sometimes  vines,  and  orange  trees,  (as  at 
Hieres,)  have  water  applied  to  their  roots,  by  furrows  and  other  gutters  and  ti-enches 
formed  on  the  surface.  The  system  of  watering  grass  lands  was  revived  in  Italy  in  the 
ninth  century,  and  seems  to  have  been  practised  in  a  few  places  in  Britain  from  the 
time  of  the  Romans ;  there  being  meadows  near  Salisbury  which  have  been  irrigated 
from  time  immemorial.  In  1610,  the  public  attention  was  called  to  it  by  Rowland 
Vaughan,  in  a  work  entitled,  "  Most  improved  and  long  experienced  Water  Works  ;  con- 
taining the  manner  of  summer  and  winter  drowning  of  meadow  and  pasture,  by  the 
advantage  of  the  least  river,  brook,  fount,  or  water  mill  adjacent ;  thereby  to  make  those 
grounds  (especially  if  they  be  dry)  more  fertile  ten  for  one." 

4383.  Irrigation  inforjner  times,  and  in  all  countries,  however  imperfect,  was  probably 
much  more  frequent  than  it  is  now.  In  light  and  gravelly  tracts  of  country,  the  greatest 
difficulty  in  farming  was  to  procure  a  sufficient  supply  of  fodder  forlheir  cattle  in  winter. 
aieadows  were  therefore  indispensable,  and  to  increase  the  crop  of  hay,  v.ateiriiig  in  a  dry 
spring,  and  immediately  (in  dry  summers)  after  the  first  crop  was  o'J,  v/as  constantly 
followed.  Since  the  practice  of  sowing  artificial  grasses,  and  the  introduction  of  the 
turnip  husbandry,  the  custom  of  watering  has  been  in  such  situations  giver  i;p  ;  not  only 
because  it  has  become  less  necessary  than  it  was  heretofore,  but  because  watered  meadow 
hay  is  of  inferior  quality  as  well  as  value  in  the  market.  It  is  nevertheless  true  that  the 
herbage  of  veiy  coarse'  boggy  meadows  is  improved,  and  that  of  cold  meagre  soils  is 
accelerated  and  increased  by  it. 

4384.  Sut  the  principal  scientific  efforts  in  watering  lands  have  been  made  during  the 
latter  end  of  the  last  and  beginning  of  the  present  century,  in  consequen<;e  of  a  treatise 
on  the  subject  by  George  Boswell,  published  in  1780,  and  various  others  by  the  Rev. 
Thomas  Wright,'  of  Auld,  in  Northamptonshire,  which  appeared  from  I7S9  to  1810. 
The  practice,  however,  has  been  chiefly  confined  to  England,  there  being  a  sort  of 
national  prejudice,  as  Loch  has  observed  {Improvements  on  the  Stafford  Estates,  ^c), 
against  the  practice  in  Scotland,  though  its  beneficial  effects  may  be  seen  as  far  north  as 
Sutherland,  where  rills  on  the  sides  of  brown  heathy  mountains  never  fail  to  destroy  the 
heath  plants  within  their  reach,  and  these  are  succeeded  by  a  verdant  surface  of  grasses. 
A  valuable  treatise  on  the  subject  of  irrigation  in  Scotland,  by  Dr.  Singer,  will  be  found 
in  The  General  Report  of  Scotland,  vol.  ii.  p.  610.  In  England  the  best  examples  of 
watering  are  to  be  found  in  Gloucestershire  and  Wiltshire.  In  our  view  of  this  subject, 
wc  shall  first  consider  the  soils  and  situations  suitable  for  irrigation,  and  next  the  different 
modes  of  eflecting  it,  known  as  flooding,  irrigating,  warping,  irrigation  on  aiable  knds, 
and  subterraneous  irrigation. 

SuBSECT.  1.     Soils  and  Situations  suitable  for  Watering. 

4385.  The  theonj  of  the  operation  of  water  on  lands  we  have  already  developed.  It 
appears  to  act  as  a  medium  of  conveying  food,  as  a  stimulus,  as  a  consolidater  of  mossy 
soils,  as  a  destroyer  of  some  descriptions  of  weeds  or  useless  plants,  and  as  the  cause  ot 
warmth  at  one  'season,  and  of  a  refreshing  coolness  at  another.  From  these  cucum- 
stances,  and  also  from  what  we  observe  in  nature,  there  appears  to  be  no  soil  or  situation, 
nor  any  climate,  in  which  watering  grass-lands  may  not  be  of  service  ;  since  the  banks  oi 
streams  between  mountains  of  every  description  of  rock,  and  in  every  tem))erature  tiom 
that  of  Lapland  to  the  equator,  are  found  to  produce  the  richest  grass.  Une  """Cum- 
stance  alone  seems  common  to  all  situations,  wliich  is,  that  the  lands  must  be  arainea 
either  naturally  or  by  art.  The  flat  surfaces  on  every  brook  or  river,  after  being  coverea 
with  ^^ater  during  floods,  are  speedily  dried  when  they  subside,  by  the  retiring  ot  Uie 
waters  to  their  channel.  -  , 

4386.  The  most  proper  soUs  for  being  watered  are  all  those  which  ^re  of  a  sandy  or 
gravelly  friable  nature,  as  the  improvement  is  not  only  immediate,  but  the  effects  more 
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powerful  than  on  other  descriptions  of  land.  There  are  also  some  strong  adhesive  sour 
wet  lands,  such  as  are  common  in  the  vicinity  of  large  rivers,  which  are  also  capable  of 
being  improved  by  watering  ;  but  the  beneficial  effects  are  not  in  such  cases  so  soon  pro- 
duced as  on  the  first  sorts,  nor  is  the  process  so  advantageous  to  the  farmer,  on  account 
of  the  very  great  expense  to  which  he  must,  in  many  cases,  be  put  by  previous  draining. 
There  are  some  other  lands,  as  those  which  contain  coarse  vegetable  productions,  as 
heath,  ling,  rushes,  &c.  which  may  likewise  be  much  improved  by  watering.  It  must 
be  kept  constantly  in  mind,  in  attempting  this  sort  of  improvement,  that,  the  more  tena- 
cious the  soil  is,  the  greater  should  be  the  command  of  water  for  effecting  the  purpose  ; 
as  a  stream,  capable  of  watering  fifteen  or  twenty  acres  of  light  dry  land,  would  be  found 
to  be  beneficial  in  but  a  small  degree  when  applied  to  watering  half  the  same  quantity  of 
cold  clayey  ground  such  as  in  its  natural  state  abounds  with  coarse  plants.  On  all  soils 
of  the  latter  kind  a  considerable  body  of  water  for  the  purpose  of  floating  them  is  required 
to  produce  much  benefit,  and  where  a  sufficient  quantity  cannot  be  procured,  this  mode  of 
improvement  will  seldom  answer  the  farmer's  intention  or  be  advantageous  in  tlie  result. 

4387.  S)nith,  an  experienced  irrigator,  supposes  that  "  there  are  only  a  few  soils  to  which  irrigation  may 
not  be  advantageously  applied ;  his  experience,  he  says,  has  determined,  that  the  wettest  land  maybe 
greatly  improved  by  it,  and  also  that  it  is  equally  beneficial  to  that  which  is  dry."  {Obs.  07i  Irrigation, 
^•c.)  But,  as  many  persons  unacquainted  with  the  nature  of  irrigation  maybe  more  inclined  to  the  latter 
supposition  than  the  former,  he  explains  the  reason  of  wet  land  being  as  capable  of  improvement  from 
flooding  as  that  which  is  completely  dry.  It  is,  that,  in  the  construction  of  all  water  meadows,  particular 
care  must  be  taken  to  render  them  perfectly  dry  when  the  business  of  floating  shall  terminate  ;  and  that 
the  season  for  floating  is  in  the  winter  and  not  in  the  summer,  which  those  who  are  unacquainted  with 
the  process  have  too  generally  supposed.  All  peat  bogs  are  certainly  of  vegetable  origin,  and  those  vege- 
tables are  all  aquatic.  It  follows  that  the  same  water  which  has  produced  the  vegetables  of  the  bog  would, 
under  due  management  upon  the  surface,  produce  such  grasses,  or  other  vegetables,  as  are  usually  grown 
by  the  farmer  ;  and  he  has  hitherto  had  reason  to  think  that  this  may  be  considered  as  a  general  rule  for 
determining  the  situation  of  any  experiments  with  water.  The  lands  that  permit  of  this  sort  of  improve- 
ment with  the  most  success  are  such  as  lie  in  low  situations  on  the  borders  of  brooks,  streams,  or  rivers,  or 
in  sloping  directions  on  the  sides  of  hills. 

4388.  The  purity  of  the  ivater  to  he  used  in  irrigation  is  supposed  by  some  to  be 
a  matter  of  the  first  importance  ;  but  it  is  now  fully  proved,  by  the  accurate  experi- 
ments of  an  able  chemist,  and  by  the  extraordinary  growth  of  grasses  in  Pristley  meadow, 
in  Bedfordshire,  that  ferruginous  waters  are  friendly  to  vegetation,  when  properly  applied. 
(^Smith's  Observations  on  Irrigation,  p.  28.)  Lead  or  copper  never  does  good,  and  it  is  well 
known,  that  waters  of  that  description,  after  they  have  been  brought  into  fields,  by  levels 
cut  at  a  considerable  expense,  have  again  been  diverted,  and  suffered  to  flow  in  their  original 
channels.  Waters  impregnated  with  the  juices  that  flow  from  peat-mosses,  are  consi- 
sidered  by  many  not  worth  applying  to  the  soil.  It  is  objected  to  them,  that  they  are 
soon  frozen,  that  they  convey  no  material  nutriment,  and  that  they  are  commonly  loaded 
with  such  antiseptic  substances  as,  instead  of  promoting,  will  retard  vegetation.  {Dr. 
Singers  Treatise,  p.  579.)  It  is  urged,  on  the  other  hand,  that  a  want  of  suflScient  slope 
in  the  meadow,  or  of  proper  management  in  regard  to  the  water,  may  have  occasioned 
the  disappointments  experienced  in  some  cases,  when  bog-waters  have  been  applied. 
{Derbyshire  Report,  vol.  ii.  p.  463.) 

4389.  The  advantages  of  watering  lands  must,  in  a  material  degree,  depend  on  the 
climate.  It  is  evident  that  the  benefit  to  be  derived  from  this  process  in  Sweden,  for 
example,  where  the  summers  are  short,  must  be  greatly  inferior  to  what  it  is  in  Lom- 
bardy,  where  grass  grows  all  the  year  ;  and  that  in  Perthshire,  where  grass  ceases  to  grow 
for  at  least  three  and  often  four  months  in  the  year,  it  must  be  much  less  than  in  Glouces- 
tershire or  Ireland,  where  its  growth  is  not  interrupted  above  a  month  or  six  weeks,  and 
sometimes  not  at  all :  most  grasses  vegetating  in  a  temperature  of  33  or  34  degrees. 
Still,  however,  as  the  most  luxuriant  pastures  are  found  on  lands  naturally  watered,  both 
in  Sweden  and  Perthshire,  it  would  appear  worth  while  to  imitate  nature  in  cold  as  well  as 
in  warm  countries.  According  to  many  writers  on  the  subject,  the  benefits  attending 
watering  in  England  are  immense.  In  Davis's  Survey  of  JViltshire,  it  is  calculated  that 
2000  acres  of  water  meadow  will,  on  a  moderate  estimate,  produce,  in  four  or  five  years, 
10,000  tons  of  manure,  and  will  keep  in  permanent  fertility  400  acres  per  annum  of 
arable  land. 

4390.  Watering  poor  land,  especially  if  of  a  gravelly  nature,  is  stated  in  The  Code  of  Agriculture  to  be 
by  far  the  easiest,  cheapest,  and  most  certain  mode  of  improving  it.  "  Land,  when  once  improved  by 
irrigation,  is  put  in  a  state  of  perpetual  fertility,  without  any  occasion  for  manure,  or  trouble  of  weeding, 
or  any  other  material  expense.  It  becomes  so  productive,  as  to  yitld  the  largest  bulk  of  hay,  besides 
abundance  of  the  very  best  support  for  ewes  and  lambs  in  the  spring,  and  for  cows  and  other  cattle  in  the 
autumn  of  every  year.  In  favourable  situations,  it  produces  very  early  grass  in  the  spring,  when  it  is 
doubly  valuable  ;  and  not  only  is  the  land  thus  rendered  fertile,  without  having  any  occasion  for  manure, 
but  it  produces  food  for  animals,  which  is  converted  into  manure,  to  be  used  on  other  lands,  thus  augment- 
ing, in  a  compound  proportion,  that  great  source  of  fertility."  Were  these  advantages  more  generally 
known,  or  more  fully  appreciated,  a  large  proportion  of  the  kingdom  might  become  like  South  Cerney,  in 
Gloucestershire,  where  every  spring,  or  rivulet,  however  insignificant,  is  made  subservient  to  the  purpose 
of  irrigation,  fertilising,  in  proportion  to  its  size,  either  a  small  quantity  or  a  large  tract  of  land.  {Glouces- 
tershire Report,  p.  280.) 

4391.  Irrigation  by  liquid  manure  may  occasionally  be  practised  in  the  neighbourhood 
of  towns  and  cities  to  the  greatest  advantage.     In  the  neighbourhood  of  Edinburgh,  we 
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are  informed  by  Stephens,  upwards  of  200  acres  arc  so  irrigated  from  the  principal  com- 
mon sewer,  and  that,  although  the  formation  of  these  meadows  is  irregular,  and  the 
management  very  imperfect,  the  effects  of  the  water  are  astonishing :  they  produce 
crops  of  grass  not  to  be  equalled,  being  cut  from  four  to  six  times  a  year,  and  the  grass 
given  green  to  milch  cows. 

SuBSECT.  2.     Implements  made   Use    of  in   Watering  Lands;    and    the   Terms    of  Art 
peculiar  to  such  Operations. 
4392.    The  principal  instruments  made  use  of  in  the  preparation  of  lands  for  watering 
are  the  following  :  — 

io93.  The  level,  of  which  different  descriptions  have  already  been  given,  is  necessarily  employed 
to  take  the  level  of  the  land  at  a  distance,  compared  with  the  part  of  the  river,  &c.  whence  it  is 
intended  to  bring  the  water,  to  know  whether  it  can  or  cannot  be  made  to  float  the  part  Intended 
to  be  watered.  Bringing  the  water  after  them  to  work  by  is  found  very  useful  in  undertakings 
of  this    nature,    especially  when   on   a  large   scale,  though    the  workmen    too   frequently  dispense 

with  it.  In  drawing  a  main, 
they  begin  at  the  head,  and 
work  deep  enough  to  have  the 
water  to  follow  them;  and  in 
drawing  a  tail  drain,  they  begin 
at  the  lower  end  of  it,  and  work 
upwards,  to  let  the  water  come 
after  them.  The  level  should, 
however,  be  made  use  of,  as 
being  more  certain  and  correct. 
Brown,  an  experienced  irriga- 
tor in  the  west  of  England,  re- 
commends a  level  {Jig.  Gil.  a), 
which  when  not  in  use  may  be 
closed  (i)  like  a  walking^tick. 
There  is  also  a  compass  level 
C./?g'.  678.),  which  may  be  used 
in  the  same  way. 

43&i.  A  line  and  reel,  and  a  breait-plough,  or  turf  spade  {fig.9,l\.),  are  likewise  absolutely  necessary. 
The  use  of  the  two  former  are  well  known  ;  but  as  the  lineis  mostly  used  in  the  wet,  it  should  for  this 
])urpose  be  larger  and  stronger  than  those  employed  in  gardening.  The  turf  spade  should  be  of  the  best 
description,  being  principally  employed  in  cutting  turfs  for  the  sides  of  the  channels. 
43!)5.  The  spades  made  use  of  in  this  sort  of  work  {fig.  679.)  should  have  the  stems  considerably  more 
crooked  than  those  of  any  other  kind;  the  bit 
being  of  iron,  about  a  foot  wide  in  the  middle, 
terminating  in  a  point ;  a  thick  ridge  running 
perpendicularly  down  themiddle,  from  thestem 
almost  to  the  point ;  the  edges  on  both  sides 
should  be  drawn  very  thin,  and  as  they  are 
obliged  to  be  kept  very  sharp,  they  should  be 
often  ground  and  whetted.  This  necessarily 
wears  them  away,  and  they  soon  become  nar- 
row; they  are  then  used  for  the  narrow  trenches 
and  drains,  whilst  new  ones  are  used  for  the 
wider.  From  the  stems  being  made  crooked, 
the  workmen,  standing  in  the  working  position 
in  the  bottom  of  the  trench  or  drain,  are  en. 
abled  to  make  it  quite  smooth  and  even. 
Shovels  of  different  forms  (fig.  680.  a,  b),  and 
a  scoop  for  lifting  water  (c),  are  also  requisite. 
4.396.  Tlie  crescent  {fig.  679.  b)  is  a  tool  made 
like  the  gardener's  edging  iron,  only  much 
larger,  having  the  form  of  a  crescent,  being  very  thin  and  well  steeled,  with  a  stem  about  three  feet  long, 
and  a  cross  handle  to  bear  upon.     It  is  used  for  tracing  out  the  sides  of  the  mains,  trenches,  drains,  «.c. 

4397.  The  turf  knife  {fi^.  681.)  has  a  cimeter-like  blade,  with  a  tread  for  the  foot  (a) 
and  a  bent  handle  (i) :  it  is  used  for  the  same  purpose  as  the  crescent,  and  by  some 
preferred. 

4398.  Wheelbarrows  also  become  necessary  to  remove  the  clods  to  flat  places  :  they 
may  be  open,  without  sides  or  hinder  parts. 

4399.  Handbarrotvs  are  likewise  sometimes  made  use  of  where  the  ground  is  too 
soft  to  admit  of  wheelbarrows,  and  where  clods  require  to  be  removed  during  the  time 
the  meadow  is  under  water. 

4400.  Threc-xvheeled  carts,  S(c.  are  necessary,  when  large  quantities  of  earth  are  to 
be  removed,  particularly  when  it  is  carried  to  some  distance. 

4401.  Scythes,  of  different  sorts  {fig.  682.  a,  b),  are  required  to  mow  the  weeds  and 
grass,  when  the  water  is  running  in  tne  trenches,  drains,  &c.  The  crooks  {b)  should  be 
made  light,  and  have  long  stems,  to  reach  wherever  the  water  is  so  deep  that  the  work- 

men  cannot  work  in  it. 

4402.  Besides  these,  forks  (c),  and  long  four  or  five  fined  hacks,  are  requisite  to  pull  out  the  roots  of 
the  sedge,  rushes,  reeds,  &c.  which  grow  in  the  large  mains  and  drains. 
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♦KISi  Stout  large  waterproof  boots,  having  tops  bo  as  to  draw  up  half  the  length  of  the  thigh,  arc 
indispensable;  they  must  be  large  enough  to  admit  a  quantity  of  hay  to  be  slu (led  down  all  round  the 
legs,  and  be  kept  well  tallowed,  to  resist  the  running  water  for  a  length  of  time. 

4404.    The  terms  made  use  of  are  various  :  — 

4i05.  A  xrcar  is  an  erection  across  a  river,  brook,  rivulet,  main,  &c.,  made  often  of  timber  only,  some- 
times of  bricks,  or  stones  and  timber,  with  from  two  to  eight  or  ten  thoroughs  Jopcningsl  to  let  tlie  water 
through,  according  to  the  breadth  of  the  stream.  Its  heiglit  is  always  equal  to  the  depth  of  the  stream 
compared  with  the  adjacent  land.  Its  use  is,  when  the  hatches  are  all  in  their  proper  places,  to  stop  the 
whole  current,  that  the  water  may  rise  high  enough  to  overflow  the  banks,  and  spread  over  the  adjoining 
land ;  or,  by  stopping  the  water  in  its  natural  course,  to  turn  it  through  mains  cut  for  conveying  it  another 
way,  to  water  some  distant  lands. 

4106.  A  sluice  (Jig.  6S3.  «,  b)  is  made  exactly  as  a  wear,  only  it  has  but  one  thorough  j  for  if  there  are 
more  than  one,  it  becomes  a  wear. 
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4407.  A  trunk  is  a  covered  sluice,  being  a  necessary  construction  in  all  cases  where  two  streams  of 
water  are  to  cross  each  other,  to  serve  as  a  bridge  for  that  stream  which  is  to  pass  over  or  under  the 
other. 

4408.  A  carriage  is  a  sort  of  small  wooden  or  brick  aqueduct,  built  open,  for  the  purpose  of  carrying 
one  stream  over  another,  and  is  the  most  expensive  conveyance  belonging  to  the  business  of  watering. 

4409.  A  drain  sluice,  or  drain  trunk,  signifies  such  as  are  placed  in  the  lowest  part  of  a  main,  as  near 
to  the  head  as  a  drain  can  be  formed,  and  situated  low  enough  to  drain  the  main,  &c.  It  is  placed  with 
the  mouth  at  the  bottom  of  the  main,  being  let  down  into  tlie  bank  ;  and  from  its  other  end  a  drain  is 
cut  to  communicate  with  the  nearest  trench.drain.  It  is  a  contrivance  to  carry  oft'  the  leakage  through 
the  hatches  when  they  are  shut  down,  to  convey  the  water  to  other  grounds,  or  to  repair  the  main,  kc. 

4410.  Hatches  (fig.  683.  c)  are  floodgates,  variously  constructed  A  particular  kind,  which  has  about 
a  foot  to  take  off,  so  as  to  permit  the  water  to  flow  over  that  much  of  the  hatch  where  it  appears  to  be 
useful  in  irrigation,  has  been  employed,  but  is  not  found  to  answer.  Tliey  are  best  when  macie  whole. 
They  may  be  made  of  any  timber,  but  oak  and  elm  are  the  best. 

4411.  Head  main  is  a  term  us2d  to  signify  a  ditch  drawn  from  the  river,  rivulet,  &c.  to  convey  the  water 
out  of  its  usual  current  to  water  the  lands  laid  out  for  that  purpose,  through  the  means  of  lesser  mains 
and  trenches.  The  head  main  is  dravi'n  of  various  breadths  and  depths,  according  to  the  quantity  of  land 
to  be  watered,  to  the  length,  or  to  the  fall  or  descent  of  the  land  it  is  cut  through.  Smaller  mains  are 
frequently  taken  out  of  the  iiead  main,  at,  or  nearly  at,  right  angles,  to  which  they  are  usually  cut.  They 
are  much  smaller  than  the  head  main,  and  this  constitutes  the  only  difterence.  The  use  of  both  the 
large  and  ;mall  mains  is  to  feed  with  water  the  various  trenches  which  branch  out  into  all  parts  of  the 
meadow.  These  smaller  mains  are  by  some  called  carriages,  but  improperly,  for  it  is  confounding  them 
with  the  open  trunk,  called  by  that  name,  as  seen  above. 

4412.  The  trench  is  ?  narrow  shallow  ditch,  for  conveying  the  water  out  of  the  mains  to  float  the  land. 
It  ought  always  to  be  dra'.?n  in  a  straight  line  from  angle  to  angle,  with  as  few  turnings  as  possilile.  It 
is  never  made  deep,  but  the  width  is  in  proportion  to  the  length  it  runs,  and  the  breadth  of  the  pane 
between  it  r-nd  the  trench  drain.     It  narrows  gradually  to  the  lower  end. 

4413.  The  trench  dra'n  is  cut  parallel  to  the  trench,  and  as  deep,  when  necessary,  as  the  tail  drain  water 
will  admit,  it  ouglit  always  to  be  cut,  if  possible,  so  as  to  come  down  to  a  firm  stratum  of  sand,  gravel, 
or  clay :  if  the  letter,  a  spade's  depth  into  it  will  be  of  great  advantage.  Its  use  is  to  carry  away  the  water 
immediately  sfter  i;  has  run  over  che  panes  from  the  trench.  It  need  not  be  drawn  up  to  the  head  of  the 
land,  by  fiy?,  cii,  cr  more  yards,  according  to  the  nature  of  the  soil.  Its  form  is  the  reverse  of  the 
trench,  being  PRrrover  at  the  head,  or  upper  part,  and  gradually  wider,  till  it  comes  to  the  lower  end 
and  empties  iteelt'ir.to  the  tail  drain. 

4414.  The  tail  r'rairt  is  a  receptacle  for  all  the  water  that  runs  out  of  the  other  drains,  not  so  situated 
as  to  empty  th«:n-slvcs  into  the  river  ;  and  therefore  it  should  run  nearly  at  right  angles  with  the 
trenches,  but,  in  Ecneral  it  is  drawn  in  the  lowest  part  of  the  ground,  and  used  to  convey  the  water  out 
of  the  meadorr  r.'bsr^  there  is  the  greatest  descent.  This  is  generally  found  in  one. of  the  fence  ditches  • 
for  which  rcisoa  p  fence  ditch  is  mostly  used,  at  once  fencing  the  meadow  and  draining  it. 

4415.  .A  pa.-j/r  ()/iircnir.d  is  that  part  of  the  meadow  which  lies  between  the  trench  and  the  trench  drain, 
and  if  uie  p?:r  c:i  which  the  grass  grows  that  is  mown   for  hay  :  it  is  watered  by  the  trendies,  and  ' 
drained  by  th3  tsench  drains,  consequently  there  is  one  on  each  side  of  every  trench. 

4416.  A  way  pane  is  X'.:-'\  part  of  the  ground  which,  in  a  properly  watered  meadow,  lies  on  that  side  of 
a  main  where  no  trenc>:e:  ars  taken  out.  It  is  watered  the  whole  length  of  the  main  over  its  banks,  and 
a  drain  runs  parallel  with  :h3  main  to  drain  the  way  pane.  Its  use  is  to  aflfbrd  a  road  for  conveying  the 
hay  out  of  the  meadow-,  ar-i  prevent  the  teams  from  crossing  all  the  trenches. 

4417.  A  bend  it  a  stoppage  Msio  in  various  parts  of  those  trenches  which  have  a  quick  descent.  It  is 
formed  by  leaving  a  narrcv  sUp  or  <?reensward  across  the  trench,  where  the  bend  is  intended  to  be,  cutting 
occasionally  a  wedge-shapsrt  f  lacs  out  of  the  middle  of  it.  Its  use  is  to  check  the  water,  and  force  it  over 
the  trench  into  the  pane?  ;  for  if:''  wore  not  for  those  bends,  it  would  run  rapidly  on  in  the  trench,  with- 
out flowing  over  the  land  :;s  it  pji'se  i  along.  The  great  art  of  watering  meadows  consists  in  giving  to 
every  part  of  each  pane  an  e<jua't  qu^.itity  of  water. 

4418.  A  glitter  is  a  small  gvocve  cut  na'  from  the  tails  of  those  trenches,  where  the  panes  run  longer  at 
one  corner  than  the  other.  Iti  use  is  Co  carry  the  water  to  the  extreme  point  of  the  pane.  Those  panes 
which  are  intersected  by  the  trench  and  tail  drains  meeting  in  an  obtuse  angle,  want  the  assistance  of 
these  gutters  to  convey  the  water  to  the  longest  side  ;  and  when,  from  insufficient  levelling,  some  parts 
of  the  panes  lie  higher  than  they  ought,  a  gutter  is  drawn  from  the  trench  over  that  high  ground, 
which  otherwise  would  not  be  overflowed.  Without  this  precaution,  unless  the  flats  were  filled  up 
(which  ought  always  to  be  done  when  materials  can  be  had),  the  water  would  not  rise  upon  it :  and 
after  the  watering  season  was  past,  those  places  would  appear  rusty  and  brown,  whilst  a  rich  verdure 
would  overspread  the  others;  at  hay-time,  also,  the  grasj  in  those  places  would  be  scarce  high  enough 
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for  the  scythe  to  touch  it,  whilst  that  around  them,  which  had  been  properly  watered,  would  IVom  its 
luxuriance  lie  down.  Though  this  method  of  treating  such  places  is  mentioned,  their  existence  ought 
always  to  be  reprobated  ;  for  every  inequality  in  water  meadows  should  cither  be  levelled  down  or  filled 
up.  Here  the  irrigator's  skill  is  shown,  in  bringing  the  water  over  those  places  to  which  it  could  not  rise 
of  itself,  and  in  carrying  it  off  from  others  where  it  would  otherwise  stagnate. 

441!'.  Catch  chain  is  a  term  sometimes  applied  to  a  method  made  use  of  to  irrigate  the  land  when  the 
water  is  scarce,  and  the  method  is  this  :  when  a  meadow  is  pretty  long,  and  has  a  quick  descent,  the  water 
is  made  to  run  swiftly  down  a  drain  or  drains,  in  which  it  is  stopped  at  different  distances  so  as  to  spread 
it  over  the  adjoining  surface.     {Heefig.  G.SG.  p.  728.) 

4420.  The  bed  of  a  river,  main,  trench.  Sec,  is  the  bottom  of  it. 

4421.  PoHrf  means  water  standing  upon  the  land,  or  in  the  tail  drain,  trench  drains,  &-c.,  so  as  to  injure 
the  ground  near  them ;  and  is  occasioned  sometimes  by  the  flats  not  liaving  been  properly  filled  up  ; 
and  at  other  times,  when,  a  ware  being  shut  close,  to  water  some  high  ground  above  it,  the  water 
is  thrown  back  upon  the  ground  contiguous.  In  this  case  the  lesser  evil,  whichever  it  is,  must  be 
borne  with. 

4422.  A  turn  of  water  means  so  much  land  in  a  meadow  as  can  be  watered  at  one  time.  It  is  done 
by  shutting  down  the  hatches  in  all  those  wears  where  the  water  is  intended  to  be  kept  out,  and 
opening  those  that  are  to  let  the  water  through.  The  quantity  of  land  to  be  watered  by  one  turn 
must  vary  with  the  size  of  the  river,  main,  &c.  as  well  as  with  the  plenty  or  scarcity  of  water. 

4423.  'hte  head  of  a  meadow  is  that  part  into  which  the  river,  main,  &c.  first  enters  ;  and  the  tail  of  a 
meadow  is  that  part  out  of  which  the  river,  &c.  last  passes. 

4424.  The  upper  side  of  a  main,  or  trench,  is  that  side  which  (when  the  main  or  trench  is  drawn  at,  or 
nearly  at,  riglit  angles  with  the  river,  &c.)  fronts  the  part  whence  the  river  entered.  (Jonsequently  the 
lower  side  is  the  reverse. 

4125.  The  upper  pane  in  a  meadow  is  that  pane  which  lies  upon  the  upper  side  of  the  main,  or  trench, 
drawn  at  right  angles  with  the  river  :  that  is,  when  the  river,  &c.  runs  north  and  south,  entering  at  the 
north,  and  the  mains  and  trenches  are  drawn  east  and  west,  all  those  panes  which  lie  on  the  north  side 
of  the  main,  &c.  are  called  the  upper  panes,  those  on  the  south  side  are  called  the  lower.  But  it  may  be 
noticed,  that  where  the  mains,  trenches,  &c.  run  parallel  with  the  river,  the  panes  on  either  side  are  not 
distinguished  from  each  other. 

442G.  Meaduu's  are  of  two  sorts  ■  flowing,  calculated  for  a  flat  country  ;  and  catch- work, 
for  sloping  grounds. 

44i.'7.  Floiviiig  meadotiis.  Where  the  ground  is  flat,  the  soil  is  formed  into  beds,  or  broad  ridges,  like 
those  met  with  at  bleachfields.  They  are  commonly  from  30  to  40  feet  wide,  and  nine  or  ten  poles  in 
length  ;  as,  in  such  situations,  the  great  object  is,  when  once  brought  on,  to  bo  able  to  carry  off  the 
water  quickly.  Hence  it  is  necessary  to  throw  up  the  lr4nd  in  high  ridges,  with  drains" betv.'cen  them. 
More  of  the  failures  in  irrigation  arise  from  the  ridges  not  being  sufficiently  high,  and  the  slopes  not  being 
sufficiently  .steep,  than  from  any  other  cause.     {Code.) 

4428.  Catch-tvorlc  iiieadorcs.  It  is  difficult  to  give  an  intelligible  written  description  of  the  mode  of 
making  these  meadows.  To  be  properly  understood,  the  operation  must  bo  seen.  It  may,  however,  in 
general  be  remarked,  that  the  system  is  calculated  for  sloping  grounds,  and  that,  after  the  water  is  brought 
from  the  original  stream,  into  a  new  cut,  it  is  stopped  at  the  end,  on  as  high  a  level  as  the  case  admits  of, 
by  which  means  it  is  made  to  fill  the  trench,  and  run  over  at  the  side,  flooding  the  land  below.  But  as 
the  water  would  soon  cease  to  run  equally,  and  would  wash  the  land  out  in  gutters,  it  has  been  found 
necessary  to  cut  small  parallel  trenches,  at  the  distance  of  from  20  to  SO  feet,  to  catch  the  water  again 
(hence  the  name  originated),  and  the  same  plan  of  spreading  or  diffusing  is  continued,  until  the  water 
reaches  the  main  drain  at  the  bottom  of  the  meadow.  It  is  a  great  advantage  attending  the  catch- 
work  system,  that  it  is  not  only  less  expensive,  but  the  same  quantity  of  water  will  do  much  more 
work.     {Code.) 

SuBSECT.  3.      Preparation  of  Surfaces  for  Irrigalion. 

4429.  Artificial  irrigation,  Smith  observes,  is  produced  by  diverting  the  water  of  a 
brook  out  of  its  accustomed  channel  (where  there  is  a  fall)  in  such  a  manner  that,  the  new 
watercourse  being  kept  nearly  level,  the  space  between  the  old  and  new  channel  may  be 
floated ;  the  water  being  brought  upon  the  land  by  the  new  channel  and  taken  away  by 
the  old  one.  Thus  a  constant  discharge  and  succession  of  water  is  maintained,  without 
such  an  accumidation  as  would  make  it  appear  bright  upon  the  land,  or  without  such  a 
deficiency  as  would  leave  any  part  of  it  not  perfectly  floating ;  for  the  art  of  irrigation 
may  be  most  properly  called  floating,  not  soaking  nor  drowning.  Soaking  the  soil, 
similar  to  the  effects  produced  from  a  shower  of  rain,  is  not  sufficient  for  the  general  pur- 
poses of  irrigation,  nor  will  damming  up  water,  and  keeping  it  stagnant  upon  the  surface, 
like  that  in  a  pond,  or  on  the  fens,  produce  the  desired  effect. 

4430.  Stagnating  water  on  land  may  properly  be  called  drowning,  because  it  drowns  or 
covers  all  the  grass,  thereby  rendering  the  plants  beneath  it  in  some  degree  aquatic,  or 
the  lier))age  disposed  to  make  such  a  change  ;  wliereas  the  herbage  of  a  water  meadow 
shoidd,  by  the  construction  and  good  management  of  the  latter,  enjoy  the  full  benefits  of 
both  the  elements  of  air  and  water.  Practice  has  proved  that  there  is  no  better  method 
of  doing  this  than  by  keeping  water  passing  over  the  surface  of  tlie  land  with  a  brisk 
current ;  not  so  brisk  as  to  wash  away  the  soil,  and  yet  in  sufficient  quantity  to  cover  and 
nourisli  the  roots,  but  not  too  much  to  hide  the  shoots  of  the  grasses  :  hence  appears  the 
nicety  of  adjusting  the  quantity  of  water  ;  and  lience  it  also  appears,  that  one  main  drain 
to  bring  the  water  on  the  upper  side  of  the  mead,  and  another  on  the  lower  side  to  take 
it  away,  will  not  be  adequate  to  all  tlie  purposes  of  such  an  accurate  regulation.  If  the 
space  lietween  the  upper  channel  or  main  feeder  and  the  lower  one  or  main  drain,  sliould 
therefore  be  wider  than  is  proper  for  the  good  adjustment  of  the  water,  that  is,  so  tliat  every 
part  of  the  space  shall  have  enough  water  passing  over  it  and  no  part  too  much,  then  that 
space  must  be  divided  into  smaller  spaces  by  intennediate  drains,  which  shall  catch  and 
re-distribute  the  water.      As  the  water  is  brought  by  the  main  feeder  upon  the  higher 
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side  of  a  piece  of  ground  which  tslopes  towards  the  main  drain,  and  down  which  sloping 
surface  the  water  will  run  very  readily,  it  does  not,  to  persons  unacquainted  with  irri- 
gation, at  first  sight  apjiear  necessary  to  make  such  a  number  of  intermediate  catch 
drains ;  but  it  is  proved  by  experience,  that,  however  regular  the  slope  of  ground  may 
appear  to  the  eye,  the  water  will  find  a  number  of  irregularities,  forcing  itself  into  gut- 
ters or  channels,  and  defeating  the  purposes  of  irrigation ;  in  the  hollow  places  by  excess, 
and  in  high  ones  by  the  want  of  water.  Hence  the  water,  which  was  scattered  over  the 
surface  of  the  first  space,  being  all  collected  in  the  catch  drain,  may  by  the  skill  of  the 
floater  be  let  out  upon  those  parts  of  the  bed  below  which  appear  to  need  the  most 
assistance. 

4431.  The  Ti'ork  sho-uM  ahmysbe  well  formed  at  first  in  all  cases  of  improvements  of 
this  nature.  Temporary  means  of  making  dams  and  hatches  to  divert  the  water  out  of 
its  usual  channel  may,  says  Smith,  suffice  to  try  an  experiment,  or  for  a  tenant  who 
has  but  a  short  term  in  the  grounds  to  be  inigated  ;  but  every  land-owner  who  enters 
upon  such  work  in  this  temporary  manner  sadly  mistakes  his  own  interest :  indeed,  it  is 
frequently  more  difficult  to  repair  than  to  renew  upon  large  streams,  when  the  foundations 
are  often  destroyed  by  the  force  of  the  water.  The  same  principle  holds  good  upon 
small  streams,  and  even  in  the  drains  and  feeders  of  a  water  meadow.  Wherever 
the  channels  are  so  constructed  as  to  make  a  fall,  or  much  increase  the  rapidity  of  the 
stream,  it  is  constantly  disposed  to  wear  away  the  sides  of  its  channel,  or  undemiine  a 
dam.  To  repair  these  defects,  land  must  be  dug  away  and  wasted  each  time  it  is  re- 
placed, with  the  loss  of  labour.  The  consequent  ill  management  of  the  water  renders  it 
more  advisable,  and  perhaps  cheaper,  to  make  all  such  works  of  masonry.  When  works 
are  well  done  at  first,  the  owner  ever  finds  much  pleasure  in  viewing  them ;  and  even  the 
labourers  feel  much  more  interested  in  their  good  management. 

4432.  The  expenses  of  making  a  water  meadow  are  not  easily  estimated.  Much  depends  on  the  original 
state  of  the  ground,  the  size  and  fall  of  the  streams  to  be  used,  the  cost  of  hatches,  and  length  of  the 
main  feeders  which  may  be  necessary  for  diverting  the  water  out  of  its  original  channel,  and  even  upon 
the  charge  for  levelling  land,  which  differs  materially.  Some  soils  are  much  harder  and  more  difficult 
to  move  than  others,  and,  in  certain  situations,  building  materials  are  very  scarce  and  dear.  This  last 
circumstance  must  make  a  considerable  variation  in  the  price  of  the  hatches,  where  the  stream  is 
large  It  is  also  impossible  to  tell,  with  any  degree  of  certainty,  what  proportion  these  expenses 
should  bear  to  tlie  quantity  of  land  irrigated,  for  some  situations  will  require  much  more  masonry 
than  others. 

4433.  Before  entering  upon  the  execution  of  a  water  meadow,  it  is  necessary  to  consider 
fully,  whether  the  stream  of  water  to  be  made  use  of  will  admit  of  a  temporary  wear  or 
dam  to  be  formed  across  it,  so  as  to  keep  the  water  up  to  a  proper  level  for  covering  the 
land  without  flooding  or  injuring  other  adjoining  grounds;  or  if  the  water  be  in  its  na- 
tural state  sufficiently  high  without  a  wear  or  dam  ;  or  can  be  made  so  by  taking  it  from 
the  stream  higher  up  more  towards  its  source  ;  and  by  the  conductor  keeping  it  up  nearly 
to  its  level  till  it  comes  tijion  the  meadow  or  other  ground :  and  still  further,  whether  the 
water  can  be  drawn  off  the  meadow  or  other  ground  in  as  rapid  a  manner  as  it  is  brought 
on.  Having,  in  addition  to  these,  an  attention  to  all  such  other  difficulties  and  obstruc- 
tions as  may  present  themselves,  from  the  lands  being  in  lease,  through  which  it  may  be 
necessary  to  cut  or  foiin  the  mains  or  grand  carriers,  from  the  water  being  necessary 
for  turning  mills,  from  the  rivers  or  brooks  not  being  wholly  at  the  command  of  the 
irrigator,  and  from  small  necks  of  land  intervening  so  as  to  prevent  the  work  from 
being  performed  to  the  greatest  advantage,  the  operator  may  be  in  a  situation  to  com- 
mence his  operations. 

4434.  In  order  to  have  an  equal  distribution  and  prevent  waste.  Smith  states,  that  no 
part  of  a  meadow,  either  in  catch-work  or  beds,  should  be  so  formed  as  to  be  floated 
directly  from  the  main  feeder ;  but  all  the  main  feeders  should  be  kept  high  enough  to 
discharge  the  water  into  the  small  feeders  with  considerable  velocity  and  through  a 
narrow  opening.  The  motion  of  water  is  truly  mechanical :  it  requires  a  great  deal  of 
ingenuity,  and  a  perfect  knowledge  of  lines  and  levels,  to  make  it  move  over  the  ground 
in  a  proper  manner.  No  two  pieces  of  land  being  exactly  alike,  renders  it  still  more 
difficult  to  set  out  a  water  meadow  ;  but  even  if  the  figure  of  two  pieces  be  alike,  the 
inequalities  of  surface  will  probably  vary.  Each  meadow,  therefore,  requires  a  difTerent 
design,  unless  the  landowner  makes  up  his  mind  to  the  heavy  expenses  of  paring  oft'  banks, 
and  filling  up  such  hollows  as  may  be  necessary  to  reduce  it  to  some  regular  method  ; 
the  construction  to  be  varied  according  to  the  nature  of  the  ground.  This  constitutes 
the  difference  between  the  water  meadows  of  Berkshire  and  Devonshire.  Those  of  the 
latter  are  upon  small  streams  carried  roimd  the  sides  of  the  hills,  and  are  cliiefly  catch- 
work  ;  those  of  the  former,  being  near  large  rivers  and  boggy  ground,  are  thrown  up 
into  ridges  to  create  a  brisk  motion  in  the  water,  and  also  for  the  essential  purpose  of 
draining  off  all  superfluous  moisture,  which  might  be  injurious  to  the  grasses  when 
shut  up  for  feeding  or  mowing^  Where  there  is  much  floating  to  be  done  with  a  little 
water,  or  rather  wliere  the  great  fall  of  a  small  stream  will  admit  of  its  being  carried 
over  a  vast  quantity  of  ground  and  used  several  times,  it  is  desirable  to  employ  it  in  such 
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a  way  as  that  the  earthy  particles  it  may  contain  may  be  deposited  as  equally  as  possible 
over  the  whole  surface  to  bo  irrigated.  13ut  it  is  to  be  observed,  that  this  mode  of  applying 
water  must  not  be  exhibited  as  a  perfect  model.  If  it  should  answer  the  purpose  of  a 
coat  of  manure,  upon  such  an  extent  of  ground,  it  is  all  that  can  be  expected,  and  will 
amply  repay  the  expense.      Losing^all  is  wasting  water. 

44>'55.  The  drains  of  a  water  meadow  require  no  greater  declivity  than  is  necessary  to  carry  the  water 
from  the  surface  :  therefore  the  water  ought  to  be  collected  and  used  again  at  every  three  feet  of  the  fall, 
if  it  be  not  catch-work.  It  is  sometimes  difficult  to  do  this  in  bed- work  meads  ;  but  where  the  upper  part 
of  the  meadow  is  catch-work  or  in  level  beds,  and  the  lower  part  not  too  much  elevated,  it  may  be  done. 
By  collecting  and  using  the  water  again  in  the  same  piece  of  ground  before  it  falls  into  the  brook,  a 
set  of  hatches  is  saved ;  and  it  is  not  necessary  to  be  very  particular  about  getti.ig  the  upper  part  into 
high  ridges,  since  that  part  of  the  meadow  which  is  near  the  hatches  generally  becomes  the  best,  and 
the  lower  end  of  the  field,  being  often  the  wettest  or  most  boggy  in  its  original  state,  requires  to  be 
thrown  up  the  highest.  If  the  land  is  of  a  dry  absorbent  nature  before  floating,  it  is  not  necessary  that 
it  should  be  thrown  up  into  high  beds,  but  merely  as  much  inclined  as  will  give  the  water  a  current. 

44.36.  Inclined  planes  arc  absolutely  necessary  for  the  purpose  of  irrigation.  To  form  these  between 
straight  and  parallel  lines,  it  is  necessary  to  dig  away  land  where  it  is  too  high,  and  move  it  to  those 
places  where  it  is  too  low,  to  make  such  a  uniformity  of  surface.  The  new-made  ground  will  of  course 
settle  in  hollows  proportioned  to  the  depth  of  loose  matter  which  has  been  recently  put  together,  but 
this  settlenient  will  not  take  place  until  the  new  soil  has  been  com])letcly  soaked  and  dried  again; 
therefore  these  defects  cannot  be  remedied  before  the  second  or  third  year  of  watering:  it  will  there- 
fore require  more  skill  to  manage  a  water  meadow  for  the  first  three  or  four  years,  than  afterwards. 

4437.  Properly  to  construct  a  water  meadow  is  much  more  difficult  than  is  commonly 
imagined.  It  is  no  easy  task  to  give  an  irregular  surface  that  regular  yet  various  figure 
which  shall  be  fit  for  the  overflowing  of  water.  It  is  very  necessary  for  the  operator  to 
have  just  ideas  of  levels,  lines,  and  angles  ;  a  knowledge  of  superficial  forms  will  not  be 
sufficient ;  accurate  notions  of  solid  geometry  (obtained  from  theory  or  practice)  are 
absolutely  necessary  to  put  such  a  surface  into  the  form  proper  for  the  reception  of 
water,  without  the  trouble  and  expense  of  doing  much  of  the  work  twice  over.  {Obs. 
on  Irrigation,  ^c.) 

443S.  As  an  example  of  irrigating  a  meadow  from  both  sides  of  a  river.,  we  take  the  following  ca,';e  from 

Boswell's  treatise.  From  the  upper  part  of 
the  grounds,  two  main  drains  {Jig.  684.  a,  a) 
are  formed  at  right  angles  to  the  river,  one 
running  north,  the  other  south,  across  the 
meadow,  to  within  about  six  yards  of  the  fence 
ditches  which  surround  it  (i)  and  are  used  for 
tail  drains  :  by  means  of  these  fence  ditches 
the  water  is  discharged  into  the  river.  A 
wear  erected  across  the  river  forces  the 
water  into  either  of  the  main  drains,  which 
is  done  by  shutting  the  other  wear  close. 
When  there  is  not  water  enough,  or  it  is  not 
convenient  to  water  both  parts  of  the  mea- 
dow at  once,  by  shutting  close  one  of  the 
-J  wears,  the  current  is  forced  into  that  main 
O  whose  wear  is  open,  thence  to  be  conveyed 
through  the  trenches  over  the  panes,  to  water 
that  side  of  the  meadow ;  then  by  shutting 
that,  and  opening  the  other,  the  opposite  main 
is  filled,  and  by  means  of  the  trenches  that 
side  of  the  meadow  is  watered  in  the  same 
manner ;  and  lastly,  by  shutting  them  both, 
and  opening  the  river  wear,  the  water  flows 
in  its  usual  course,  and  the  land  on  both  sides 
is  laid  dry.  From  the  main  drains  {a,  a)  the 
water  flows  along  the  highest  part,  or  crowns  of  the  ridges  in  the  trenches  (c),  and  is  carried  oft'  to  the 
tail  drains  by  the  trench  drains  (rf). 
4439.  As  an  example  qf  an  irregular  surface  watered  from  one  side  of  a  river,  we  shall  have  recourse 

to  the  same  author.  There  is  a  wear 
(,fig.  685.  e)  erected  across  the  river, 
and  another  across  the  head-main  (a), 
from  which  proceed  three  main  and 
branch  trenches  {g,  g,  g,  and  /,  /), 
which  water  the  whole  meadow. 
There  is  a  tail  drain  (i)  for  carrying 
off  the  whole  of  the  water  by  means 
of  the  drain  trenches  {d,  d).  The 
water,  having  thus  passed  over  the 
field,  is  returned  to  the  river  by  the 
tail  drain  already  mentioned.  When 
it  is  desired  to  withhold  the  water,  the 
wear  of  the  head  main  («)  is  shut,  and 
that  of  the  river  (f)  opened.  It  will 
be  observed,  that  in  this  design  there 
are  branch  trenches  {f,  /),  and  vari- 
ous gutters  (h,  h),  taken  out  of  the 
ends  of  some  of  the  trenches,  to  carry 
the  water  to  the  longest  corner  of  the 
panes,  and  sometimes  taken  out  of 
different  parts  of  the  trenches,  to  water 
some  little  irregularities  in  the  panes, 
which,  without  such  assistance,  would 
not  have  any  water  upon  them.  There 
is  a  sluice  (iT  erected  at  the  end  of  one  of  the  small  mains,  to  force  the  water  into  the  branch  trench 
adjoining  'J),  that  being  the  highest  ground. 
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4440.  A  vry  complete  piece  of  inigation{Jig.  68R.)  was  formed  for  the  Duke  of  Bedford,  by  Smith,  at 
Pristley.     The  water  is  supplied  from  a  brook  (a),  to  a  main  feeder,  with  various  ramifications  (6,  b) ;  the 
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into  ridges  (c,  r),  over  which  the  wafer  flows,  and  is  carried  off  by  the  drains  in  their 
the  main  drains  (c,  <■),  and  to  the  brook  at  different  places  (/,  /).     There  are  bridges 


surface  is  formed  i 
furrows  \d,  rf),  to 

(g]  over  the  main  feeders,  small  arches  over  the  maiii  discharging  drains  (A),  and  three  hatches  («'). 
4441.  As  an  example  qf  catch-work  watering,  we  may  refer  to  a  case  (fig.  6S7.},  given  in  a  recent  work 


by  John  Brown.  (Treatise  on  Irrigation,  1817.)  In  this  the  field  of  operations  being  on  the  steep  side  of  a 
hill,  a  main  carrier  is  led  from  the  sluice  («),  directly  across  the  declivity  (i),  and  lateral  feeders  (c)  taken 
out  from  it  at  regular  distances.  These  feeders  have  stops  of  turf,  at  regular  distances  (rf),  by  which 
means  the  water  is  dispersed.  After  watering  a  space  cffrom  twenty  to  forty  feet  in  breadth,  it  is  again 
collected  by  the  small  drains  in  the  furrows,  and  returned  lower  down  to  another  feeder.  The  advan- 
tage of  this  method,  Browne  observes,  "  relates  more  materially  to  the  sides  of  hills,  and  to  porous  soils 
that  are  by  some  thought  incapable  of  being  watered.  The  chief  point  is  to  get  the  water  to  the  highest 
level  possible;  and  in  case  the  soil  be  porous,  one  main  carrier  only  will  require  puddling,  in  order  to 
prevent  the  water  from  sinking  away  :  when  that  is  done,  no  difiiculty  whatever  is  found  in  taking  it  in 
small  streams  vertically,  or  directly  dov/n  the  slo|>e  (c'',  and  putting  stops  (rf)  to  arrest  its  progress  occa- 
sionally, which  will  throw  it  on  each  side;  and  when  those  stops  are  placed  one  above  another,  it  will 
have  the  effect  of  spreading  the  water  on  the  land,  somewhat  similar  to  a  fan  when  extended.  The 
stops  need  only  be  sods  or  turfs,  one  laid  lengthways  in  the  gutter,  and  one  across  it,  which  may  be  raised 
or  lowered  according  to  the  declivity :  these  sods  or  turfs  will  require  probably  a  small  wooden  peg  to 
fasten  them  at  first ;  and  by  the  time  the  land  requires  a  second  watering,  the  roots  of  the  grass  will  have 
sufficiently  fastened  them  ;  and  they  need  not  be  removed,  unless  occasionally  for  the  purpose  of  watering 
any  separate  part  below,  when  the  stream  may  be  too  small  to  water  the  whole  piece  at  once ;  and  the 
small  cuts  for  conveying  the  water  will  be  less  expensive  in  cleaning,  not  being  so  liable  to  choke  up  as 
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those  carried  on  wliat  is  termed  horizontal  or  level  gutters.  In  some  places  in  Essex,  it  is  the  practice  to 
irrigate  during  winter  liy  means  of  the  water  of  occasional  floods.  Sometimes  this  water  is  obtained  trom 
the  ditches  along  the  sides  of  the  roads,  and  from  the  drainages  of  villages;  and  in  these  cases  is  more  or 
less  enriched  by  earthy  materials. 

4+42.  As  an  example  of  the  hencfil  uf  flooding,  we  refer  to  Loch  Ken,  in  ICircudbrightshire,  the  most 
.striking  instance  known  in  Great  Britain  of  advantage  being  derived  from  the  inundations  of  a  lake. 
At  the  head  of  that  beautiful  piece  of  water,  there  is  a  flat  of  about  '240  statute  acres,  which  is  rendered, 
by  flooding,  one  of  the  richest  spots  in  Scotland.  Many  acres  in  it  produce  at  the  rate  of  three  tons  of 
hay  each,  and  some  parts  of  it  have  been  cropped  with  grain  for  twenty-Hve  years  in  succefsion,  without 
any  manure,  except  what  it  receives  from  the  inundations  it  experiences.  These,  however,  leave  behind 
them  a  variety  of  enriching  substances.     {Stalisiical  Account  of  Scotlatid,  vol.  iv.  p.  260.) 

4443.  Floating  upwards.  The  ancient  and  now  obsolete  practice  of  flooding,  or,  as 
it  was  termed,  of  floating  upwards,  was  practised  in  various  parts  of  the  kingdom.  For 
that  purpose,  the  water  was  penned,  in  times  of  floods,  by  means  of  a  dam  or  floodgate 
across  the  bottom  of  the  meadow  or  flat  to  be  watered.  The  waters  were  not  sutiered 
to  remain  long  upon  the  land,  but  were  let  oft'  as  soon  as  it  was  judged  tliat  they  had 
depo.sited  their  sediment.  The  benefit  arising  from  this  method  of  using  floodwaters,  it 
is  said,  was  considerable;  but  when  the  improved  mode  of  irrigation  by  floating  ridges 
was  introduced,  and  found  more  advantageous,  the  other  was  discontinued.  (Afaishars 
Midland  Comities,  Minute  27.) 

4444.  Watering  land  by  maddnery.  If  the  land  be  put  in  a  proper  form  for  irrigation, 
and  supplied  with  a  good  stream  at  proper  seasons,  there  can  be  no  difference  from  the 
method  of  getting  it  on  the  surface  ;  and  if  all  other  circumstances  are  equally  favour- 
able, the  same  fertility  may  be  expected  from  water  thrown  up  by  a  drain-mill,  as  from 
that  which  nms  from  a  brook.  [^Sinitlis  Observations  on  IFaler  Meadows,  &c.  p.  9:5.) 
A  cheap  and  effectual  power  I'or  raising  water  in  sufficient  quantities  to  flow  about  ten 
acres  at  a  time,  would  be  an  invaluable  acqinsition  ;  for  a  productive  water  meadow  is 
probably  tlie  true  mark  of  perfection  in  the  management  of  a  farm.  (^Middlesex  Report, 
p.  322.) 

4445.  Sea  water.  Smith  suggests  the  idea  of  employing  machinery  to  raise  not  only 
fresh  but  even  sea  water  for  irrigation.  {^Observations,  ^.  SI ■)  It  is  well  known  how 
much  all  kinds  of  stock  are  improved  by  salt  marshes,  and  how  beneficial  to  them  is  a 
moderate  quantity  of  saline  matter.  There  are  many  parts  of  the  kingdom  where,  by 
the  aid  of  machinery,  these  advantages  might  be  obtained  at  a  moderate  expense. 
{Code.) 

4446.  The  expense  of  irrigation  varies  according  to  the  nature  of  the  work.  Where 
the  catch-work  system  is  practicable,  in  favourable  situations,  the  forming  may  be  done 
as  low  as  ten  shillings  per  acre.  This  fact  is,  in  many  cases,  decisively  in  favour  of  this 
natural  and  simple  mode,  v*  hich  requires  also  much  less  water,  and  often  answers  fully 
as  well  as  flat  flooding.  [General  Beport,  vol.  ii.  p.  598.)  The  expense  of  bed-work, 
as  it  is  called,  is,  however,  considerable.  If  the  ground  to  be  flooded  be  smooth  on  its 
surface,  or  in  regular  ridges,  and  if  the  water  can  easily  be  brought  to  the  meadow,  with 
a  temporary  wear,  supposing  the  extent  to  be  almost  twenty  acres,  it  may  be  done  at  from 
51.  to  \0l.  per  acre  :  but  if  the  land  be  of  large  extent,  with  an  irregular  surface  ;  if 
a  large  conductor  and  a  proper  wear  shall  be  required,  with  hatches  both  in  it  and  also 
in  the  feeders  ;  and  if  tl\.e  aid  of  a  professional  person,  to  lay  out  and  oversee  the  work, 
be  necessary  (which  is  generally  the  case),  the  expense  will  vary  from  10/.  to  20/.  per 
acre.  (General  Report,  vol.  ii.  p.  598.)  Nay,  in  Wiltshire,  where  they  are  anxious  to 
Jiave  their  meadows  formed  in  the  most  perfect  manner,  with  that  regidarity  \\  hich  the 
nice  adjustment  of  water  demands,  the  expense  per  acre  has  amounted  to  40/.  {Smith's 
Observations  on  Irrigation,   p.  56.) 

4447.  Objections  to  irrigation  have  been  made  on  the  supposition  that  it  renders  a 
country  unhealthy ;  but  as  the  water  is  continually  kept  in  motion,  this  is  not  likely  to 
be  the  case,  and  indeed  is  found  not  to  be  so  in  Gloucestershire,  Lombardy,  and  other 
places  where  it  is  extensively  practised.  It  is  also  thought  tliat  though  the  produce  may 
be  increased,  it  becomes  in  a  few  years  of  so  coarse  a  nature,  mixed  with  rushes  and 
water  plants,  that  cattle  frequently  refuse  to  eat  it ;  and  -w  hen  they  do,  their  ajipearance 
proclaims  that  it  is  far  from  being  of  a. nutritious  quality.  (Rutland  Report,  j).  114.) 
But  fills  objection  is  never  applicable  to  meadows  skilfully  made  and  properly  managed  ; 
and  whenever  the  grasses  are  coarse,  if  intended  for  hay,  they  shoidd  be  cut  earlier. 
Rushes  and  water  plants  are  proofs  that  the  meadow  lies  too  flat  and  is  ill  managed. 
(Code.) 

4448.  The  principal  impediments  to  irrigation  are  the  claims  of  different  individuals  on 
one  stream,  as  millers,  canal  owners,  &c.  ;  the  intermiy.ture  of  property  and  interests  ; 
and  the  existence  in  some  cases  of  adverse  leases. 

4449.  The  formation  and  arrangement  of  surfaces  for  irrigation,  however  simple  in 
principle,  is  in  practice  one  of  the  most  diilicult 'operations  of  agricultural  improvement. 
Whoever,  therefore,  contemplates  extensive  and  intricate  works  of  this  kind  will  find  it 
desirable  to  call  in  the  assisUnce  of  a  professor  and  contractor  of  reputation.  In  Glou- 
cestershire there  are  a  class  of  men  known  as  "  llooders,"  who  have  under  them  a  com- 
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pany  of  men  accustomed  to  every  part  of  the  work,  and  who  accompany  their  chief  to 
execute  works  in  any  part  of  the  country. 

Sect.  II.     Warping,  or  the  Improvement  of  Land  hy  muddy  Water. 

4450.  Warping  is  a  mode  of  fertilising  lands  by  depositing  a  coat  of  mud  on  their 
surface.  Tliis  may  be  practised  on  the  borders  of  large  rivers  and  estuaries  into  which 
sea  tides  flow,  or  where  floods  are  frequent;  provided,  however,  that  in  either  case  the 
waters  contain  alluvial  matters  in  a  state  of  suspension.  According  to  the  best  inform- 
ation that  can  be  obtained  (Marshal,  in  R.  Econ.  of  York.,  1788.  Day,  West  Riding  Re- 
port, p.  171.),  warping  was  first  practised  on  the  banks  of  the  H umber,  by  one  Barker, 
a  small  farmer  at  Rawcliff,  between  1730  and  1740:  it  was  afterwards  extended  by 
Richard  Jennings,  of  Armin,  near  Howden,  in  1743;  but,  till  about  the  year  1753,  it 
was  not  attempted  by  any  other  person.  It  was  first  brought  into  notice  by  Marshal, 
in  1788,  and  subsequently  in  the  Report  of  the  West  Riding  of  Yorkshire,  and  is  now 
practised  by  various  proprietors  and  farmers  on  the  Humber,  the  Trent,  and  other  rivers. 
It  has  been  long  practised  in  Italy  in  a  manner  something  different  from  that  employed 
in  this  country.      It  may  be  considered  as  of  Egyptian  origin. 

445 li    The  theory  ofimrping  is  thus  given  by  Arthur  Young :  — 

4452.  The  water  of  the  tides  that  come  up  the  Trent,  Ouse,  Dun,  and  other  rivers  which  empty  them- 
selves into  the  great  estuary  of  the  Humber,  is  muddy  to  an  excess ;  insomuch  that  in  summer,  if  a 
cylindrical  glass,  twelve  or  fifteen  inches  long,  be  filled  with  them,  it  will  presently  deposit  an  inch,  and 
sometimes  more,  of  what  is  called  warp.  Where  this  warj)  conies  from  is  a  dispute  :  the  Humber,  at  its 
mouth,  is  clear  water  ;  and  no  floods  in  the  countries  washed  by  the  warp  rivers  bring  it,  but,  on  the  con. 
trary,  do  much  mischief  by  spoiling  the  warp.  In  the  very  driest  seasons  and  longest  droughts,  it  is  best 
and  most  plentiful.  The  improvement  is  perfectly  simple,  and  consists  in  nothing  more  than  letting  in 
the  tide  at  high  water,  to  deposit  the  warp,  and  permitting  it  to  run  off  again  as  the  tide  falls  :  this  is  the 
aim  and  effect :  but  to  render  it  efficacious,  the  water  must  be  at  command,  to  keep  it  out  and  let  it  in  at 
pleasure ;  so  that  there  must  not  only  be  a  cut  or  canal  made  to  join  the  river,  but  a  sluice  at  the  mouth 
to  open  or  shut,  as  wanted:  and,  that  the  water  may  be  of  a  proper  depth  on  the  land  to  be  warped,  and 
also  prevented  from  flowing  over  contiguous  lands,  whether  cultivated  or  not,  banks  are  raised  around  the 
fields  to  be  warped,  from  three  or  four  to  six  or  seven  feot  high,  according  to  circum,stances.  Thus,  if  the 
tract  be  large,  the  canal  which  takes  the  water,  and  which,  as  in  irrigation,  might  be  called  the  grand 
carrier,  may  be  made  several  miles  long  :  it  has  been  tried  as  far  as  four,  so  as  to  warp  the  lands  on  each 
side  the  whole  way,  and  lateral  cuts  made  in  any  direction  for  the  same  purpose;  observing,  however, 
that  the  effect  lessens  as  you  recede  from  the  river ;  that  is,  it  demands  longer  time  to  deposit  warp  enough 
for  producing  benefit 

4453.  The  effect  of  ivarping  is  very  different  from  that  of  irrigation  :  for  it  is  not  the 
water  that  works  the  eflfect,  but  the  mud  ;  so  that  in  floods  and  in  winter  the  business 
ceases ;  and  it  is  not  the  object  to  manure  the  soil,  but  to  create  it.  The  nature  of  the 
land  intended  to  be  warped  is  not  of  the  smallest  consequence  :  bog,  clay,  sand,  and 
peat,  are  alike  eligible ;  as  the  warp  raises  it  in  one  summer  from  six  to  sixteen  inches 
thick,  and  in  the  hollows  or  low  places,  two,  three,  or  four  feet,  so  as  to  leave  the  whole 
piece  level.  Thus  a  soil  of  any  depth  you  please  is  formed,  which  consists  of  mud  of  a 
vast  fertility,  though  containing  not  much  besides  sand  and  gravel. 

4454.  The  method  of  executing  the  work  is  described  in  the  following  manner  by  Lord 
Hawke,  in  The  Agricultural  Survey  of  the  West  Riding  of  Yorkshire:  — 

4455.  The  land  to  be  warped  must  be  banked  round  against  the  river.  Tlie  banks  are  made  of  the  earth 
taken  on  the  spot  from  the  land  :  they  must  slope  six  feet ;  that  is,  three  feet  on  each  side  of  the  top  or 
crown  of  the  bank,  for  every  foot  perpendicular  of  rise  :  their  top  or  crown  is  broader  or  narrower,  accord- 
ing to  the  impetuosity  of  the  tide,  and  the  weight  and  quantity  of  water ;  and  it  extends  from  two  feet  to 
twelve :  their  height  is  regulated  by  the  height  to  which  the  spring  tides  flow,  so  as  to  e.xclude  or  let  them 
in  at  pleasure.  In  these  banks,  there  are  more  or  fewer  openings,  according  to  the  size  of  the  ground  to 
be  warped,  and  to  the  choice  of  the  occupier  ;  but  in  general  they  have  only  two  sluices  ;  one  called  the 
floodgate,  to  admit,  the  other,  called  the  clough,  to  let  off,  the  water  gently  :  these  are  enough  for  ten  or 
fifteen  acres.  When  the  spring  tide  begins  to  ebb,  the  floodgate  is  opened  to  admit  the  tide,  the  clough 
having  been  previously  shut  by  the  weight  of  the  water  brought  up  the  river  by  the  flow  of  the  tide.  As 
the  tide  ebbs  down  the  river,  tlie  weight  or  pressure  of  water  being  taken  from  the  outside  of  the  clough 
next  the  river,  the  tide  water  that  has  been  previously  admitted  by  the  floodgate  opens  the  clough  again, 
and  discharges  itself  slowly  but  completely  through  it.  The  doughs  are  walled  on  each  side,  and  so  con- 
structed as  to  let  the  water  run  ofT,  between  the  ebb  of  the  tide  admitted  and  the  flow  of  the  next;  and 
to  this  point  particular  attention  is  paid.  The  floodgates  are  placed  so  high  as  only  to  let  in  the  spring 
tides  when  opened  :  they  are  placed  above  the  level  of  the  common  tides.  Willows  are  also  occasionally 
planted  on  the  front  of  the  banks,  to  break  the  force  of  the  tides,  and  defend  thebanks  by  raising  the  front 
of  them  with  warp  thus  collected  and  accumulated  ;  but  these  willows  must  never  be  planted  on  the  banks, 
as  they  would  destroy  them  by  giving  the  winds  power  to  shake  them. 

4456.  The  season  for  varping  begins  in  the  month  of  Julj',  and  continues  during  the 
simimer  ;  and  as  this  sort  of  business  can  only  be  performed  at  that  season,  every  occasion 
of  having  it  executed  should  be  em))raccd,  by  having  the  work  in  perfect  repair,  that 
every  tide  may  be  made  to  produce  its  full  effect.  With  regard  to  the  advantage  of  doing 
this  work  in  the  summer  months,  it  may  be  remarked  that  at  these  times  the  lands  not 
only  become  the  soonest  dry,  a  circimistance  which  must  always  fully  take  place  before 
the  process  of  cultivation  can  be  carried  on  ;  but  the  tides  are  less  mixed  with  fresh  water, 
in  which  condition  they  are  constantly  found  the  most  effectual. 

4457.  The  expense  of  this  mode  of  improviiig  lands  must  differ  much  in  different  cases, 
according  as  the  circumstances  of  situation  and  distance  vary ;  but  it  can  seldom  exceed 
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1 2/.  or  1 51.  the  acre,  according  to  Young,  and  in  most  instances  it  must  be  greatly  below 
such  estimates. 

4458.  T/iot  no  estimate  can  be  made  without  viewing  the  situation  of  the  lands  to  be  warped,  and  the 
course  and  distance  it  will  be  necessary  to  carry  the  warp  to  such  lands,  is  remarked  by  Day,  in  the  Agii. 
cultural  Survey  of  the  same  district.  1st,  The  situation  of  the  lands  must  be  considered ;  2d,  The  quantity 
of  land  the  saine  drains  and  doughs  will  be  suttitient  to  warp ;  ;id.  The  expense  of  building  the  doughs, 
cutting  the  drains,  embanking  the  lands,  &c.  An  estimate  of  these  expenses  being  made,  it  will  then  be 
necessary  to  know  the  number  of  acres  such  doughs  and  drains  will  warp,  before  any  estimate  can  be 
made  ;  as  the  greater  the  quantity  of  land  the  same  doughs  and  drains  will  warp,  the  lighter  the  expense 
will  be  per  acre.  In  Day's  opinion,  there  is  a  great  deal  of  land  in  the  country  capable  of  being  warped 
at  so  small  an  expense  as  from  4/.  to  S/.  per  acre,  which  is  nothing  in  comparison  to  the  advantages  which 
arise  from  it.  He  has  known  land  raised  in  value  by  warping,  from  bl.  to  upwards  of  Wl.  and  5(V.  per 
acre.  The  greatest  advantngos  arise  upon  the  worst  land,  and  the  more  porous  the  soil  the  better,  as  the 
wet  filters  through,  and  it  sooner  becomes  fit  for  use.  The  advantages  of  warping  are  very  great ;  as, 
after  lands  have  been  properly  warped,  they  are  so  enriched  thereby  that  they  will  bring  very  large  crops 
for  several  years  afterwards  without  any  manure;  and,  when  it  is  necessary,  the  lands  might  be  warped 
again,  at  a  very  trifling  expense,  by  opening  the  old  drains,  and  would  bring  crops  in  succession  for  many 
years,  with  very  little  or  no  tillage  at  all,  if  the  lands  were  kejit  free  from  quick  grass  and  other  weeds, 
which  must  be  the  case  in  all  properly  managed  lands  ;  besides,  the  drains  which  are  made  for  the  pur- 
pose of  warping  are  the  best  drains  that  can  be  constructed  for  draining  the  lands  at  the  time  they  are  not 
used  for  warping,  which  is  another  very  great  advantage  in  low  lands. 

44,59.  The  best  mode  of  cultivating  iiew-imirpcd  land  must  depend  principally  on  the 
nature  of  the  warp  and  of  the  subsoil.  In  the  Code  of  jlgriculture  it  is  recommended  to 
sow  it  with  clover,  and  to  let  it  lie  under  that  crop  for  two  years,  in  order  that  it  may  be 
brought  into  a  state  fit  for  corn.  Even  though  fallowed,  it  does  not  answer  to  sow  land 
with  wheat  immediately  after  it  is  warped ;  but  after  white  or  red  clover  for  two  years, 
a  good  crop  of  wheat  may  generally  be  relied  on.  Nor  is  it  proper,  when  land  is  warped, 
to  plant  it  v\  ith  potatoes,  or  to  sow  it  with  flax,  being  at  first  of  too  cold  a  nature  ;  though, 
if  the  land  be  not  too  strong  for  potatoes,  these  crops  may  answer,  after  it  has  been  for 
two  or  three  years  in  cultivation.  In  the  quality  of  warped  land,  there  are  most  essential 
differences ;  some  will  be  very  strong,  and  in  the  same  field  some  will  be  very  friable. 
The  land  nearest  the  drain  is  in  general  the  lightest,  owing  to  the  quantity  of  sand  that 
is  deposited  as  soon  as  the  water  enters  the  field :  the  land  farthest  from  the  drain  is  in 
general  the  best.  The  produce  of  warped  land  varies  much,  but  in  general  it  may  be 
stated  as  abundant.    {Code,  315  ) 

SuBSECT.  1 .   Irrigation  of  Arable  Lands,  and  Subterraneous  Irrigation. 

4460.  The  irrigation  of  arable  lands  is  universal  in  warm  countries,  and  even  in  the 
south  of  Franco  and  Italy.  The  land  is  laid  into  narrow  beds,  between  which  the 
water  is  introduced  in  furrows  during  the  growth  of  the  crop,  and  absorbed  by  the  soil. 
In  other  cases  the  crop  is  grown  in  di-ills,  and  the  water  introduced  in  the  furrow  be- 
tween each  row.  In  this  mode  of  irrigation  no  collecting  drains  are  required,  as  the 
whole  of  the  water  laid  on  is  absorbed  by  the  soil.  The  principal  expense  of  the  opera- 
tion is  that  of  preparing  the  lands  by  throwing  the  surface  into  a  proper  level  or  levels. 
The  main  or  carrier  is  conducted  to  the  higher  part  of  the  field,  and  the  rest  is  easy. 
A  particular  description  of  the  practice,  as  carried  on  in  Tuscany,  is  given  by  Sigismondi. 
(-r^^r.  de  la  Toscane.)  Some  account  also  of  the  practice  in  Italy  and  the  East  Indies 
will  be  found  in  our  outline  of  the  agriculture  of  these  countries.  (267  and  921.)  In 
the  General  Report  of  Scotland,  vol.  iii.  p.  361.  it  is  stated,  that  a  field  of  waste  land,  which 
had  been  flooded  during  winter  with  stagnant  water,  was  thus,  without  manure,  rendered 
capable  of  yielding  a  good  crop  of  oats ;  but  this  is  more  of  the  nature  of  warping  than 
of  that  description  of  irrigation  which  is  practised  in  warm  countries  on  arable  lands, 
during  the  growth  of  the  crop. 

4461.  Subterraneous  irrigation  appears  to  have  been  first  practised,  in  Lombardy,  and 
first  treated  of  by  Professor  Thouin.  {Annates  du  Musee,  &c.)  It  consists  in  saturating 
a  soil  with  water  from  below,  instead  of  from  the  surface,  and  is  effected  by  surround- 
ing a  piece  of  ground  by  an  open  drain  or  main,  and  intersecting  it  by  covered 
drains  communicating  with  this  main.  If  the  field  is  on  a  level,  as  in  most  cases  where 
the  practice  is  adopted  in  Lombardy,  nothing  is  more  necessary  than  to  fill  the  main,  and 
keep  it  full  till  the  lands  have  been  suflHciently  soaked ;  but  if  it  lies  on  a  slope,  then  the 
lower  ends  of  the  drains  must  be  closely  stopped,  and  the  water  admitted  only  into  the 
main  on  the  upper  side :  this  main  must  be  kept  full  till  the  land  is  soaked,  when  the 
mouths  of  the  lower  drains  may  be  opened  to  carry  off  the  superfluous  water.  The 
practice  is  applicable  either  to  pasture  or  arable  lands. 

4462.  In  Britain,  subterraneous  irrigation  has  been  applied  in  a  very  simple  manner 
to  drained  bogs  and  morasses,  and  to  fen  lands.  All  that  is  necessary  is  to  build  a 
sluice  in  the  lower  part  of  the  main  drain  where  it  quits  the  drained  grounds,  and  in 
dry  weather  to  shut  down  this  sluice,  so  as  to  dam  up  the  water  and  throw  it  back  into 
all  the  minor  open  drains,  and  also  into  the  covered  drains.  This  plan  has  been  adopted 
with  success,  first,  as  we  believe,  by  Smith,  of  Swineridge  Muir,  in  Ayrshire,  and  subse- 
quently by  Johnston,  in  the  case  of  several  bog  drainages  executed  by  him  in  Scotland. 
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It  is  also  practised  in  Lincolnshire,  where  it  was  introduced  by  the  advice  of  the  late 
engineer  Rennie,  after  the  completion  of  a  public  di-ainage  at  Boston. 


Sect.  III.      Artifiaal  Means  of  Procuring  Water  for  ihe  Use  of  Live  Stock. 

4463.  Water  is  supplied  by  nature  in  most  parts  of  the  British  isles,  and  retained  with 
little  art  botli  at  farmeries  and  in  fields.  There  .are  exceptions,  however,  in  different 
districts,  and  especially  in  chalky  soils,  gravels,  and  some  upland  clays.  In  these  cases 
water  is  procured  for  cattle  by  some  of  the  following  means :  —  By  conducting  a  stream 
from  a  distant  source,  as  in  a  work  of  irrigation  ;  by  collecting  rain-water  from  roads, 
ditclies,  or  sloping  surfaces,  in  artificial  ponds,  or  reservoirs ;  by  collecting  it  from  the 
roofs  of  buildings,  and  preserving  it  in  covered  cisterns ;  by  sinking  a  well,  or  a  pipe, 
either  in  the  field  or  the  farm-yard  ;  and  by  artificial  springs.     • 

4464.  An  artificial  stream  will  in  most  cases  be  found  too  expensive  an  operation  to 
be  undertaken  for  the  supply  of  drinking-water  for  live  stock  ;  but  this  purpose  may 
frequently  be  combined  with  that  of  watering  lands  or  driving  machinery.  In  the 
North  Riding  of  Yorkshire,  there  is  a  tract  extending  for  many  miles  entirely  destitute 
of  water,  except  what  flows  along  the  bottoms  of  the  deep  valleys  by  which  it  is  in- 
tersected ;  and  little  relief  could  consequently  be  afforded,  by  streams  thus  distantly  and 
inconveniently  situated,  to  the  inhabitants  of  the  uplands,  or  their  cattle.  About  the 
year  1770,  a  person  of  the  name  of  YoxA  devised  the  means  of  watering  this  district, 
by  means  of  rills  brought  from  the  springs  that  break  out  at  the  foot  of  the  still  loftier 
moorland  hills  that  run  parallel  to,  and  to  the  north  of,  this  tract,  in  some  instances  at 
the  distance  of  about  ten  miles.  The  springs  he  collected  into  one  channel,  which  he 
carried,  in  a  winding  direction,  about  the  intervening  space,  according  to  its  level,  and 
along  the  sides  of  the  valleys,  until  he  gained  the  summit  of  the  arid  coimtry  which  he 
wished  to  supply  with  v.ater ;  and  when  this  was  accomplished,  the  water  was  easily 
conveyed  to  the  places  desired,  and  also  to  the  ponds  in  all  the  fields,  over  a  considerable 
tract  of  ground. 

4465.  Collecting  rain-u'uter  from  roads,  ^c.  in  ponds  or  drinking  pools.  Formerly,  it 
is  probable,  something  of  this  art  was  practised  throughout  the  kingdom  :  most  villages, 
and  many  old  farmsteads,  have  drinking  pools  for  stock,  which  appear  to  have  been 
formed  or  assisted  by  art.  In  strong-land  grazing  districts,  pits  have  evidently  been 
dug,  to  catch  the  rain-water  fortuitously  collected  by  furrows  and  ditches,  or  by  land- 
springs.  On  tlie  chalk  hills  of  the  southern  counties,  the  art  has  been  long  esta- 
blished, and  continued  down  to  the  present  time. 

4't6f).  An  imprni'ed  practice  was  introduced  on  the  wolds  or  chalk  hills  of  Yorkshire  by  Robert  Gardner, 
of  Kilhain,  which  gained  an  establishment  towards  the  end  of  the  last  century,  and  has  spread  rapidly 
over  the  adjacent  heights,  with  great  profit  to  tlie  country.  In  every  dry-land  situation,  it  may  be 
practised  with   high  advantage  to  an  estate,  and  is  well  entitled  to  attention. 

4-lfi7.  The  mode  of  constructing  these  collecting  ponds  is  described  in  The  Annals  of  Agricultnre  (vol.  vi.), 
and  illustrated  by  a  section,  {fig.  688.)     The  ground  plan  is  circular,  and  generally  forty  or  fifty  feet  in 
„„„  diameter,  and  the  excavation  is  not  made 

oo"  deeper  in  the  centre  than  five  feet     This 

excavation  being  cleared  out,  a  layer  of 
clay  («,  h,  c)  sufficiently  moistened,  is  to 
be  carefully  beaten  and  trod  down  into  a 
compact  and  solid  body  of  about  the 
thickness  of  a  foot.  U)ion  this  a  layer  of 
quicklime,  of  one  inch  or  upwards  in 
thickness,  is  finely  and  uniformly  spread.  Next  is  another  layer  of  clay  of  about  one  foot  in  thickness  (rf), 
which  is  to  be  trodden  and  rammed  down  as  the  former.  Upon  this  arc  spread  stones  or  coarse  gravel 
(p),  of  such  thickness  as  may  prevent  the  pond  receiving  any  injury  from  the  treading  of  cattle,  which 
would  otherwise  break  through  the  body  of  the  clay  and  lime,  and  by  so  doing  let  out  the  water.  After 
this,  the  pond  will  remain  five  feet  deep  and  forty-five  feet  in  diameter  ;  the  size  they  arc  usually  made. 

44ii8.  Brich-cla)/  is  by  no  7nrans  required  for  the  ponds ;  any  earth  sufficiently  tenacious  to  bear 
beating  into  a  solid  compact  body,  though  not  approaching  to  a  pure  clay,  will  answer  the  purpose  very 
well. 

4469.  The  preferable  situation  to  7nake  the  pond  is  a  little  valley,  or  at  the  bottom  of  a  declivity,  or 
near  a  high  roail,  in  which  situation  a  stream  of  water  may  be  brought  into  it  after  sudden  showers  or 
thaws,  the  olijcct  being  to  get  it  filled  as  soon  as  possible  after  it  is  made,  that  the  sun  and  winds  may  not 
crack  the  clay.  If  it  is  not  likely  to  be  filled  soon,  some  straw  or  litter  must  be  spread  over  it;  but  in 
general,  after  it  is  once  filled,  the  rains  that  fall  in  the  course  of  the  year  will  keep  it  full,  no  water  being 
lost  otherwise  than  by  evaporation  and  the  consumption  of  cattle. 

4470.  The  whole  excellence  of  the  pond  depends  upon  the  lime  :  care  must  be  taken  to  spread  it  regularly 
and  uniformly  over  the  surface  of  the  lower  bed  of  clay.  It  is  well  known  that  ponds  made  of  clay  alone, 
however  good  its  quality,  and  whatever  care  may  be  bestowed  in  the  execution,  will  frequently  not  hold 
water  :  those,  with  the  above  precautions,  rarely  fail.  By  what  means  the  lime  prevents  the  loss  of  water 
is  not  exactly  known :  one  of  these  two  is  probably  the  cause  :  either  the  lime  sets  like  terrace  into  a 
body  impervious  to  water;  or  its  causticity  prevents  the  worms  in  dry  weather  from  penetrating  through 
the  clay  in  search  of  the  water :  certain,  however,  it  is,  that,  with  lime  thus  applied,  ponds  may  be  made 
in  sand,  however  porous,  or  on  rocks,  however  open,  in  neither  of  which  situations  are  tliey  to  be  depended 
upon  when  made  with  clay  alone.  On  this  mode  of  making  ponds  for  the  use  of  live  stock,  there  are 
several  circumstances  of  the  process  more  fully  detailed  in  The  Rural  Economy  of  Yorkshire. 

4471  In  constructing  ponds  in  loamy  soils,  a\\  that  is  necessary  is  to  coat  the  bottom  over  with  clay  or 
loam  to  the  depth  of  eighteen  inches  or  two  feet,  and  then  to  puddle  or  work  this  well  with  water  till  it 
becomes  a  homogeneous  layer  impenetrable  to  that  element.  If  clay  or  loamy  earth  cannot  be  obtained, 
any  earth  not  very  much  inclined  to  sand  may  be  substituted,  but  it  will  require  more  labour  in  puddling. 
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On  clayey  soils  very  little  more  is  necessary  than  smoothing  the  surface  of  the  excavation  and  perhaps 
watering  it  and  beating  it  to  a  smooth  surface  with  rammers.  The  pond  being  now  forrned  the  next 
operation  is  to  coat  it  over  with  coarse  gravel  to  the  depth  of  at  least  eighteen  inches  ;  or  what  is  pre 
ferable,  clialk  and  flints  with  gravel ;  or,  best  of  all,  to  causeway  or  pave  it.     It  is  also  very  desirable 


irable 
to  pave  or  gravel  the  sur- 
face for  the  breadth  of  at 
least  tuo  yards  round  the 
pond,  in  order  to  prevent 
the  cattle  from  poaching  it 
when  they  come  to  drink. 

4472.  On  clayey  soils  an 
economical  mode  of  form- 
ing, ponds  is  often  adopted, 
where  gravel  or  stone  for 
paving  is  scarce.  It  consists 
in  employing  the  horse-shoe 
form  as  the  ground  plan  of 
the  excavation,  and  cutting 
all  the  sides  steep,  or  at  an 
angle  of  45  or  50  degrees, 
except  the  part  answering 
to  the  heel  of  the  shoe  (fig. 
689  rt),  which  is  well  gravel, 
led  or  paved,  as  the  only  en. 
trance  for  the  cattle.  The  ex- 
cavated earth  serves  to  raise 
the  high  side  of  the  pond  (6), 
which  is  generally  guarded 
I  .^^^^^ :?— -^-?^^>-^^^^^^  /  '^^^^^^^^^^^$^<?'     ^^  **  *^"'^^>  °''  ^  '"^^  trees. 

xj^^^^^'     ;  f    ' ^^^^^^y'  2  '^^^^^$-^^^^^^     The  disadvantage  of  such 

^  ~^-^^^^-         'fl    .  ■    t — ^~       <  ponds  is,   that   one   is    re- 

quired for  every  field,  or  at 
least  for  every  two   fields ; 
whereas  a  pond  sloped  on  all  sides  may  supply  four  fields,  or  even  a  greater  number,     (fig.  690.) 
4473.  The  Gloucestershire  ponds  are  made  either  of  a  square  or  a  circular  shape,  and  generally  so  situ, 
ated  as  to  furnish  a  supply  to  four  fields,  {fig.  690.)-  Three  layers 
of  clay,  free  from  the  smallest  stone  or  gravel,  are  so  worked  in 
as  to  form  an  impenetrable  cement.     I'he  whole  is  afterwards 
covered  with  sand,  and  finished  with  pavement.  (Gloucestershire 
Report,  p.  31.) 

4174.  The  Derbyshire  artificial  mcers,  or  cattle  ponds,  are  made 
in  their  dry  rocky  pastures,  with  great  success.  Having  selected 
a  low  situation  for  the  purpose,  they  form  an  excavation  ten  or 
twenty  yards  across,  and  spread  over  the  whole  a  layer,  about  five 
inches  thick,  of  refuse  slaked  lin>e  and  coal  cinders;  then  they 
spread,  trample,  and  ram  down  a  stratum  of  well  tempered  clay, 
about  four  inches  thick  ;  and  upon  this  they  spread  a  second  bed 
of  clay,  in  a  similar  manner,  of  the  same  thickness;  the  whole 
of  the  bottom  and  edges  of  the  meer  is  then  paved  with  rubble 
stones  ;  and  small  rubble  stones,  several  inches  thick,  are  spread 
upon  the  pavement.    {Derbyshire  Report,  vol.  i.  p.  49+.) 

4475.   The  situation  of  field  ponds,  where  practicable,  should  be 

at  the  intersection  of  fences,  so  that  one  may  serve  as  many  fields 

as  possible.     This,  however,  cannot  be  the  best  situation  in  every  case,  because  it  may  happen  that  water 

cannot  there  be  collected.     At  the  same  time  a  low  situation  is  not  always  desirable,  because  it  may  be  so 

circumstanced  that  too  much  dirty  water  may  run  into  it  during  rains. 

4476.  Trees  are  frequently  planted  round  ponds,  and  with  seeming  propriety,  as  their  efTect  is  beautiful, 
and  they  shade  the  water  from  the  direct  influence  of  the  sun  during  summer  ;  but  in  autumn  their  leaves 
certainly  tend  to  render  the  water  impure  for  a  time.  As  most  leaves  are  of  an  astringent  quality,  perhaps 
there  may  be  no  injury  sustained  by  cattle  from  drinking  such  water  at  first ;  but  after  s(m>c  time  the 
leaves  begin  to  decay,  and  occasion  a  sort  of  fermentation,  which,  till  it  subsides  in  the  beginning  of  frosty 
weather,  renders  the  water  somewhat  unhealthy  and  very  unsightly.  Leaves  therefore  ought  to  be  drawn 
off  with  long  open  rakes  as  they  fall  from  the  trees. 

4477.  Wells,  vvliere  no  better  method  of  procuring  water  can  be  devised,  may  be  re- 
sorted to,  both  for  fields  and  famierits  ;  but  the  great  objection  to  them  is  the  labour 
required  to  pump  up  or  otherwise  raise  the  water,  and  the  consequent  risk  of  neglect. 
Before  proceeding  to  dig  a  well,  it  ought  first  to  be  determined  on  whether  a  mere 
reservoir  for  the  water  which  oozes  out  of  the  surface  soil  is  desired  or  obtainable,  or  a 
perpetual  spring.  If  the  former  is  the  object  in  view,  a  depth  of  fifteen  or  twenty  feet 
may  probably  suffice,  though  this  cannot  be  expected  to  al!brd  a  constant  supply,  unless 
a  watery  vein  or  spring  is  hit  on  :  if  the  latter,  the  depth  may  be  very  various,  there  being 
instances  of  300  and  500  feet  having  been  cut  through  before  a  permanent  supply  of  water 
was  found.      {Middlesex,  Surrei/,  and  Hampshire  Beporls) 

4478.  The  art  of  well-digging  is  generally  carried  on  by  persons  who  devote  themselves  exclusively  to 
that  department.  The  site  being  fixed  on,  the  ground-plan  is  a  circle,  generally  of  not  inore  than  six  or 
eight  feet  in  diameter  :  the  digger  then  works  down  by  means  of  a  small  short-handled  spade,  and  a  small 
implement  of  the  pick-axe  kind  ;  the  earthy  materials  being  drawn  up  in  buckets  by  the  hand  or  a  wind- 
lass, fixed  over  the  opening  for  the  purpose.  Where  persons  conversant  with  this  sort  of  business  are 
employed,  they  usually  manage  the  whole  of  the  work,  bricking  round  the  sides  with  great  facility  and 
readiness ;  but  in  other  cases  it  will  be  necessary  to  have  a  bricklaver  to  execute  this  i)art  of  the  business. 

4479.  Steiiiing.  There  are  two  methods  of  building  the  stone  or  brick  within  the  well,  which  is  called 
thesteining.  In  one  of  these  a  circular  ring  is  formed,  of  the  same  diameter  as  the  uitcnded  well;  and 
the  timber  of  which  it  is  composed  is  of  the  size  of  the  britk-courscs  with  which  the  well  is  to  be  lined. 
The  lower  edge  of  this  circle  is  made  sharp,  and  shod  with  iron,  so  that  it  has  a  tendency  to  cut  into  the 
ground  ;  this  circular  curb  is  placed  flat  upon  the  ground,  and  the  bricks  are  built  upon  it  to  a  considerable 
height,  like  a  circular  wall.  The  well-digger  gets  within  this  circle,  and  digs  away  the  earth  at  the 
bottom  ;  the  weight  of  the  wall  then  forces  the  kirb  and  the  brickwork  with  which  it  is  loaded  to  descend 
into  the  earth,  and  as  fast  as  the  earth  is  removed  it  sinks  deeper,  the  circular  brick  wall  being  increased 
or  raised  at  top  as  fast  as  it  sinks  down  ;  but  w  hen  it  gets  very  deep,  it  will  sink  no  longer,  particularly  if 
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it  passes  through  soft  strata ;  in  this  case,  a  second  kirb  of  a  smaller  size  is  sometimes  begun  within  the 
first.  When  a  kirb  will  not  sink  from  the  softness  of  the  strata,  or  when  it  is  required  to  stop  out  water, 
the  bricks  or  stones  must  be  laid  one  by  one  at  the  bottom  of  the  work,  taking  care  that  the  work  is  not 
left  unsupported  in  such  a  manner  as  to  let  the  bricks  fall  as  they  are  laid  :  this  is  called  under-pinning. 

4180.  Noxious  air.  Well-diggers  experience  sometimes  great  difficulty  from  a  noxious  air  which  fills 
the  well,  and  suffocates  them  if  they  breathe  it.  The  usual  mode  of  clearing  wells  of  noxious  air  is,  by 
means  of  a  large  pair  of  bellows,  and  a  long  leathern  pipe,  which  is  hung  down  into  the  well  to  the  bottom 
and  fresh  air  forced  down  by  working  the  bellows. 

4481.  The  use  of  the  auger  is  common  in  well-digging,  both  in  ascertaining  before  commencement  the 
nature  of  the  strata  to  be  dug  into,  and  also  in  course  of  digging  for  the  same  purpose;  and  because,  by 
boring  in  the  bottom  of  a  well  to  a  considerable  depth,  the  spring  is  sometimes  hit  upon,  and  digging  ren- 
dered no  longer  necessary. 

4482.  T/ie  use  of  the  borer  alone  mat/  procure  an  adequate  supply  of  water  in  particular  situations.  This 
mode  appears  to  have  been  long  resorted  to  in  this  and  other  countries.  From  what  we  have  already 
stated  as  to  the  disposition  of  strata,  the  conditions  requisite  for  its  success  will  be  readily  conceived  ; 
viz.  watery  strata  connected  with  others  on  a  higher  level :  the  pressure  of  the  water  contained  in  the 
higher  parts  of  such  strata  on  that  in  the  lower  will  readily  force  up  the  latter  through  any  orifice,  how- 
ever small.  All  that  is  necessary,  therefore,  is  to  bore  down  to  the  stratum  containing  the  water,  and, 
having  completed  the  bore,  to  insert  a  pipe,  which  may  either  be  left  to  overflow  into  a  cistern,  or  it  may 
terminate  in  a  pump.  In  many  cases,  water  may  be  found  in  this  way,  and  yet  not  in  sufficient  quantity 
and  force  to  rise  to  the  surface;  in  such  cases  a  well  may  be  sunk  to  a  certain  depth,  and  the  auger-hole 
made,  and  the  pipe  inserted  in  it  in  the  bottom  of  the  well.  From  the  bottom  it  may  be  pumped  up  to 
the  surface  by  any  of  the  usual  modes. 

4483.  As  an  example  of  zuetl-diggmg  combined  with  boring,  we  give  that  of  a  well  dug  at  a  brewery  at 
Chelsea,  Middlesex,  in  1793.  The  situation  was  within  20  or  30  feet  of  the  edge  of  the  Thames,  and  the 
depth  391  feet,  mostly  through  a  blue  clay  or  marl.  At  the  depth  of  nearly  fifty  feet  a  quantity  of  loose 
coal,  twelve  inches  in  thickness,  was  discovered :  and  a  little  sand  and  gravel  was  found  about  the  same 
depth.  The  well-digger  usually  bored  about  ten,  fifteen,  or  twenty  feet  at  a  time  lower  than  his  work  as 
he  went  on  ;  and  on  the  last  boring,  when  the  rod  was  about  fifteen  feet  below  the  bottom  of  the  well,  the 
man  felt,  as  the  first  signal  of  water,  a  rolling  motion,  something  like  the  gentle  motion  of  a  coach  passing 
over  pavement:  upon  his  continuing  to  bore,  the  water  presently  pushed  its  way  by  the  side  of  the  auger 
with  great  force,  scarcely  allowing  him  time  to  withdraw  the  borer,  put  that  and  his  other  tools  into  the 
bucket,  and  be  drawn  up  to  the  top  of  the  well.    The  water  soon  rose  to  the  height  of  two  hundred  feet. 

4484.  In  a  case  which  occurred  in  digging  a  well  at  Dr.  Darwin's,  near  Derby,  the  water  rose  so  much 
higher  than  the  surface  of  the  ground,  that,  by  confining  it  in  a  tube,  he  raised  it  to  the  upper  part  of  the 
house.  (Recs's  CycloptBdia,  art.  Well,  and  Derbyshire  Rep.) 

4485.  The  process  of  boring  the  earth  for  spring  ivater  has  of  late  been  practised,  with 
great  success,  in  various  parts  of  England,  chiefly  by  a  person  named  Goode,  of  Hunt- 
ingdon. In  the  neighbourhood  of  London,  many  fountains  of  pure  spring-water  have 
lately  been  obtained  by  these  means.  We  may  particularly  name  those  at  Tottenham, 
Middlesex,  and  Mitcham,  Surrey,  both  of  which  afford  a  continuous  and  abundant  flow 
of  water,  at  one  time  equal  to  about  eight  gallons  per  minute,  but  now  reduced  to  a  much 
smaller  quantity,  in  consequence  of  the  great  number  of  holes  that  have  been  bored  into 
the  supplying  strata. 

4486.  TAe  operation  of  boring  for  water  {fig.  691.)  is  thus  performed :  ^The  situation  of  the  intended  well 

being  determined  on,  a  circular  hole  is 

gOI  V^Ky  generally  dug  in  the  ground,  about  six 

\^WM  oj.  eight  feet  deep,  and  five  or  six  feet 

wide.  In  the  centre  of  this  hole,  the 
boring  is  carried  on  by  two  workmen, 
assisted  by  a  labourer  above,  {fig.  691.) 
The  implements  used  may  either  be 
those  of  Goode,  already  described 
(^  2507.)  as  the  best,  or  any  other  in- 
struments in  repute.  For  variety's 
sake,  we  shall  here  describe  the  pro- 
cess by  the  instruments  formerly  in 
most  general  use  about  London. 
The  handle  (/jo-.  691.  fl)  having  a  fe- 
male  screw  in  the  bottom  of  its  iron 
shank,  a  wooden  bar  or  rail  passing 
through  the  socket  of  the  shank,  and 
a  rmg  at  top,  is  the  general  agent,  to 
_  which  all  the  boring  implements  are 
\;j  to  be  attached.  A  chisel  (A)  is 
first  employed,  and  connected  to  this 
handle  by  its  screw  at  top.  If  the 
_  ground  is  tolerably  soft,  the  weight 
— ■?  of  tlie  two  workmen,  bearing  upon 
.  the  cross-bar  and  occasionally  forcing 
it  round,  will  soon  cause  the  chisel  to 
penetrate ;  but  if  the  ground  is  hard 
or  itrong,  the  workmen  strike  the 
chisel  down  with  repeated  blows,  so 
as  to  pick  their  way,  often  changing 
their  situation  by  walking  round, 
which  breaks  the  stone,  or  other 
hard  substances,  that  may  happen 
to  obstruct  its  progress, 

4487.  The  labour  is  very  con- 
slderably  reduced  by  means  of 
an  elastic  wooden  pole  placed 
horizontally  over  the  well,  from  which  a  chain  is  brought  down,  and  attached  to  the 
ring  of  the  handle.  This  pole  is  usually  made  fast  at  one  end  as  a  fulcrum,  by  being 
set  into  a  heap  of  heavy  loose  stones ;  at  the  other  end  the  labourer  gives  it  a  slight  up 
and  down  vibrating  motion,  corresponding  to  the  beating  motion  of  the  workmen  below, 
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by  wliich  means  the  elasticity  of  the  pole  in  rii.ing  lifts  the  handle  and  picker,   and 
thereby  very  considerably  diminishes  the  labour  of  the  workmen. 

4488.    jy/ien  the  hole  has  been  thus   opened  by  a  chisel,  as  far  as   its  lengtli  would 
permit,   the   chisel  is  withdrawn,  and  a  sort  of  cylindrical  auger  (c)  attached  to  the 

handle  (a),  for  the  pur- 
pose of  drawing  up  the 
dirt  or  broken  stones, 
which  have  been  disturbed 
by  the  chisel.  A  section 
of  this  auger  (rf)  shows  the 
internal  valve.  The  auger 
being  introduced  into  the 
hole,  and  turned  round  by 
the  workmen,  the  dirt  or 
broken  stones  will  pass 
tlirough  the  aperture  at 
bottom  (shown  at  e),  and 
fill  tlie  cylinder,  which  is 
then  drawn  up,  and  dis- 
charged at  the  top  of  the 
auger,  the  valve  prevent- 
ing its  escape  at  bottom. 

4489.  In  order  to  pene- 
trate deeper  into  the grou7id, 
an  iron  rod  (/-)  is  now  to 
be  attached  to  the  chisel 
(b),  by  screwing  on  to  its 
upper  end,  and  the  rod  is 
also  fastened  to  the  han- 
dle (a),  by  screwing  into 
its  socket.  The  chisel,  having  thus  become  lengthened  by  the  addition  of  the  rod,  is 
again  introduced  into  the  hole,  and  the  operation  of  picking  or  forcing  it  down  is  car- 
ried on  by  the  workmen  as  before.  When  the  ground  has  been  thus  perforated,  as  far 
as  the  chisel  and  its  rod  will  reach,  they  must  be  withdrawn,  in  order  again  to  introduce 
the  auger  (c),  to  collect  and  bring  up  the  rubbish,  which  is  done  by  attaching  it  to  the 
iron  rod,  in  place  of  the  chisel.  Thus,  as  the  hole  becomes  deepened,  other  lengths  of 
iron  rods  are  added,  by  connecting  them  together  (^and  g  when  joined  form  h).  The 
necessity  of  frequently  withdrawing  the  rods  from  the  hole,  in  order  to  collect  the  mud, 
'  stones,  or  rubbish,  and  the  great  friction  produced  by  the  rubbing  of  the  tools  against 
its  sides,  as  well  as  the  lengths  of  rods  augmenting  in  the  progress  of  the  operation, 
sometimes  to  the  extent  of  several  hundred  feet,  render  it  extremely  inconvenient,  if  not 
impossible,  to  raise  them  by  hand.  A  tripedal  standard  is  therefore  generally  constructed, 
by  three  scaffolding  poles  tied  together,  over  the  hole  (Jjg.  691.),  from  the  centre  of 
/hich  a  wheel  and  axle,  or  a  pair  of  pulley  blocks,  are  suspended,  for  the  purpose  of 
nauling  up  the  rods,  and  from  which  hangs  a  forked  hook  (i).  This  forked  hook  is  to 
be  brought  down  under  the  shoulder,  near  the  top  of  each  rod,  and  made  fast  to  it  by 
passing  a  pin  through  two  little  holes  in  the  claws.  The  rods  are  thus  drawn  up,  about 
seven  feet  at  a  time,  which  is  the  usual  distance  between  each  joint,  and  at  every  haul  a 
fork  (k)  is  laid  horizonuUy  over  the  hole,  with  the  shoulders  of  the  lower  rod  resting 
between  its  claws,  by  which  means  the  rods  are  prevented  from  sinking  down  into  the 
hole  again,  while  the  upper  length  is  unscrewed  and  removed.  In  attaching  and  de- 
taching these  lengths  of  rod,  a  wrench  (l)  is  employed,  by  which  they  are  turned  round, 
and  the  screws  forced  up  to  their  firm  bearing. 

4490.  The  boring  is  sometimes  performed  for  the  first  sixtj-  or  a  hundred  feet,  by  a 
chisel  of  two  and  a  half  inches  wide,  and  cleared  out  by  a  gouge  of  two  and  a  quarter 
diameter,  and  then  the  hole  is  widened  by  another  tool  (m).  This  is  merely  a  chisel, 
four  inches  wide,  but  with  a  guide  (m)  put  on  at  its  lower  part,  for  the  purpose  of  keep- 
ing it  in  a  perpendicular  direction  ;  the  lower  part  is  not  intended  to  pick,  but  to  pass 
down  the  hole  previously  made,  while  the  sides  of  the  chisel  operate  in  enlarging  the 
hole  to  four  inches.  The  process,  however,  is  generally  performed  at  one  operation,  by 
a  chisel  four  inches  wide  (b),  and  a  gouge  of  three  inches  and  three  quarters  (c). 

4491.  Placing  and  displacing  the  lengths  of  rod  is  done  every  time  that  the  auger  is 
required  to  be  introduced  or  withdrawn  ;  and  it  is  obvious  that  this  must  of  itself  be  ex- 
tremely troublesome,  independently  of  the  labour  of  boring  ;  but  yet  the  operation  pro- 
ceeds, when  no  unpropitious  circumstances  attend  it,  with  a  facility  almost  incredible. 
Sometimes,  however,  rocks  intercept  the  way,  which  require  great  labour  to  penetrate, 
but  this  is  always  effected  by  picking,  which  slowlv  pulverises  the  stone.      The  most 
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unpleasant  circumstance  attendant  upon  this  business  is,  the  occasional  breaking  of  a 
rod  in  the  hole,  which  sometimes  creates  a  delay  of  many  days,  and  an  incalculable 
labour  in  drawing  up  the  lower  portion. 

4492.  If/ten  the  water  is  obtained  in  such  quantities  and  of  such  quality  as  may  be 
required,  the  liole  is  dressed  or  finished  by  passing  down  it  the  diamond  chisel  (o)  :  this 
is  to  make  the  side  smooth  previously  to  putting  in  the  pipe.  This  chisel  is  attached  to 
rods,  and  to  the  handle,  as  before  described  ;  and  in  its  descent  the  workmen  continually 
walk  round,  by  which  the  hole  is  made  smooth  and  cylindrical.  In  the  progress  of  the 
boring,  frequent  veins  of  water  are  passed  through  ;  but  as  these  are  small  streams,  and 
perhaps  impregnated  with  mineral  substarices,  the  operation  is  carried  on  until  an 
aperture  is  made  into  a  main  spring,  which  will  flow  up  to  the  surface  of  the  earth. 
This  must,  of  course,  depend  upon  the  level  of  its  source,  which,  if  in  a  neighbouring 
hill,  will  frequently  cause  the  water  to  rise  up  and  produce  a  continued  fountain.  But 
if  the  altitude  of  the  distant  spring  happens  to  be  below  the  level  of  the  surface  of  the 
groimd  %vhere  the  boring  is  effected,  it  sometimes  happens  that  a  well  of  considerable 
capacity  is  obliged  to  be  dug  down  to  that  level,  in  order  to  fomi  a  reservoir,  into  wliich 
the  water  may  flow,  and  from  which  it  must  be  raised  by  a  pump :  while,  in  the  former 
instance,  a  continued  fountain  may  be  obtained.  Hence,  it  will  always  be  a  matter  of 
doubt,  in  level  countries,  whether  water  can  be  procured  which  would  flow  near  to  or 
over  the  surface :  if  this  cannot  be  effected,  the  process  of  boring  will  be  of  little  or  no 
advantage,  except  as  an  experiment  to  ascertain  the  fact. 

4493.  In  order  to  keep  the  strata  pure  and  uncontaminaled  with  mineral  springs,  the 
hole  is  cased  for  a  considerable  depth  with  a  metallic  pipe,  about  a  quarter  of  an  inch 
smaller  than  the  bore.      This  is  generally  luade  of  tin  (though  sometimes  of  copper  or 

lead),  in  convenient  lengths  ;  and  as  each  length  is  let  down,  it  is  held  by  a 

shoulder  resting  in  a  fork,  while  another  length  is  soldered  to  it,  by  which 

means  a  continued  pipe  is  carried  through  the  bore  as  far  as  may  be  found 

necessary,  to  exclude  land-springs,  and  to  prevent  loose  earth  or  sand  from 

falling  in  and  choking  the  aperture.      {Newton  s  Journal,  vol.  vi.  p.  146.) 

?  4494.    The  inanner  of  forcing  down  lengths  of  cast-iron  pipe,  afer  the  bore  is 

formed,  is  this:  — The  pipe  (fg.  693.  a)  has  a  socket  in  its  upper  end,  in  which  a 

693  block  of  wood  (6)  is  inserted.      From  this  block  a  rod  (c)  extends  up-      694 

\         wards,  upon  which  a  weight  (cZ)  slides.      To  the  weight  (rf)  cords  are 

I         attached,  reaching  to  the  top   of  the  bore,  where  the   workman  al- 

7         ternately  raises  the  weight  and  lets  it  fall,  which,  by  striking  upon  the 

block  (b),  beats  down  the  pipe  by  a  succession  of  strokes  ;  and  when 

one  length  of  pipe   has  by  these  means  been  forced  down,   another 

length  is  introduced  into  the  socket  of  the  former.      Another  tool  for 

the  same  purpose  {Jig.  694.)  is  formed  like  an  acorn,  the  point  of  the 

acorn  strikes  against  the  edge  of  the  pipe,  and  by  that  means  it  is 

forced  down  the  bore. 

4495.    Wrought-iron,  copper,  tin,  and  lead  pipes,  are  occasionally  used  for  lining  the 

bore  ;  and  as  these  are  subject  to  bends  and  bruises,  it  is  necessary  to  introduce  tools 

gg^  f,         for  the  purpose  of  straightening  theii-  sides.      One  of  these 

tools  {Jig.  695.  a)  is  a  bow,  and  is  to  be  passed  down  the 

inside  of  the  pipe,  in  order  to  press  out  any  dents.      Another 

tool  for  the  same  purpose  {(>)  is  a  double  bow,  and  may  be 

turned  round  in  the  pipe  for  the  pui-pose  of  straightening  it 

all  the  way  down.      A  pair  of  clams  (c)  is  used  for  turning 

the  pipe  round  in  tlie  hole  while  driving. 

4496.  In  raising  pipes,  it  is  necessary  to  introduce  a  tool 
to  the  inside  of  the  pipe,  by  which  it  will  be  595 
held  fast.  The  pine-apple  stool  for  this  pur- 
pose (rf)  has  its  surface  cut  like  a  rasp,  which 
passes  easily  down  into  the  pipe,  but  catches  as 
it  is  drawn  up,  and  by  that  means  brings  the 
pipe  with  it.  There  is  a  spear  for  the  same 
purpose  {fig.  696)  which  easily  enters  the  pipe 
by  springing ;  at  the  ends  of  its  prongs  there 
are  forks  which  stick  into  the  metal  as  it  is 
drawn  up,  and  thereby  raise  it. 

4497.  Mr.  Goode  suggests  the  employment  of 
long  baskets  with  valves  opening  upward  in 
their  bottoms,  for  the  purpose  of  drawing  water  from  these 
weUs  when  the  water  will  not  flow  over  the  surface  ;  also 
Uft-pumps,  with  a  succession  of  buckets,  for  the  same  pur- 
pose.    {Newton's  Journal,  vol.  viii.  p.  249.) 
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4498.  Mommon  has  inverUed  (t  new  apparatus  for  guiding  the  operation  of  boring,  wliicb 
seems  very  ingenious ;  but  vvc  are  not  aware  that  it  has  yet  been  adopted  in  practice. 
Engravings,  accompanied  by  a  copious  descri|)tion,  will  be  found  in  the  Mechanics' 
Magazine,  vol.  iv.  ;  in  which  work  are  also  various  other  articles  on  the  same  subject. 

■W99.  Of  the  various  modes  of  raising  waterfront  deep  ivells,  the  pump  is  the  most  convenient,  and  the 
^ver  and  bucket  the  most  simple.     When  a  constant  supply  is  wanted  from  a  very  deep  well,  machinery 

Hg.  697.)  may  be  erected  over  it,  and  driven  by  an  old  liorse  or  ass.     VVliile  one  bucket  is  filling,  the 


other  is  emptying.  In  order  to  effect  the  filling  of  the  bucket,  the  handle  (i),  which  is  of  iron,  is  attached 
by  iron  swivel  rivets,  on  which  it  readily  turns,  below  the  centre  of  gravity  of  the  bucket  (c).  In  order 
that  it  may  emirty  itself,  a  horizontal  handle  (rf)  is  attached,  which,  when  the  filled  bucket  attains  a  certain 
height,  is  caught  by  a  hook  (t)  fixed  in  the  trough  which  conveys  away  the  water  raised  (/J.  The  horse 
or  ass  may  be  made  to  work  in  this  machine  without  the  attendance  of  a  man,  by  the  following  training: 
—  Attach  a  bell  to  the  lever  of  draught  (h) ;  use  eye-blinders  to  prevent  the  animal  from  seeing  whether 
or  not  any  one  is  in  attendance,  and  from  becoming  giddy  by  going  constantly  round.  Put  the  animal  in 
motion,  and  the  bell  will  not  stop  ringing  till  he  stops.  The  moment  he  stops,  and  the  bell  ceases  to  ring, 
apply  the  whip  severely.  Continue  to  do  this  every  time  the  animal  stops,  till  the  two  hours'  labour  are 
completed  ;  then  unyoke  and  feed.  After  one  or  two  hours,  or  whatever  period  may  be  deemed  necessary 
for  rest  and  refreshment,  yoke  again,  and  proceed  as  before  Go  on  in  this  way  for  two  days,  and  the 
terror  of  receiving  chastisement  when  the  bell  ceases  to  ring,  will  have  frightened  the  animal  into  a  habit 
of  working  two  hours  at  a  time  without  attendance.  This  mode  is  practised  successfully  in  France, 
Italy,  and  S|>ain.     \C>  urs,  SjC.  Art.  Puit  a  Roue.) 

4a00.  Pumps  are  of  various  kinds,  as  the  lifting- pump;  the  forcing-purap,  for  very  deep  wells;  the 
suction  pump  ;  and  the  rotatory  pump,  a  recent  invention  for  such  as  do  not  exceed  thirty-three  feet  in 
depth,  and  of  which  there  are  several  varieties,  but  by  far  the  best  is  that  by  Siebe.  A  good  pump  for 
urine  pits  or  reservoirs,  where  the  water  is  not  to  be  raised  above  twenty-eight  or  thirty  feet,  is  that  of 
Robertson  Buchanan,  author  of  A  Treatise  on  Heating  In/  Steam,  &c. ;  because  this  pump  will  raise 
drainings  of  dunghills,  the  contents  of  cesspools,  privies,  &c.,  or  even  water  thickened  by  mud,  sand,  or 
gravel.  "  The  points  in  which  it  differs  from  the  common  pump,  and  by  which  it  excels  it,  are,  that  it 
discharges  the  water  below  the  piston,  and  has  its  valves  lying  near  each  other.  The  advantages  of  this 
arrangement  are  : — that  the  sand  or  other  matter  which  may  be  in  the  water  is  discharged  without  in- 
juring the  barrel  or  the  piston-leathers  ;  so  that,  besides  avoiding  unnecessary  tear  and  wear,  the  power  of 
the  pump  is  preserved,  and  it  is  not  apt  to  be  diminished  or  destroyed  in  moments  of  extraordinary  exertion, 
as  is  often  the  case  with  the  common  and  chain  pumps  :  that  the  valves  are  not  confined  to  any  particular 
dimensions,  but  may  l>e  made  capable  of  discharging  every  thing  that  can  rise  in  the  suction-piece  without 
danger  of  being  choked;  and  that  if,  upon  any  occasion,  there  should  happen  to  be  an  obstruction  in  the 
valves,  they  are  both  within  the  reach  of  a  person's  hand,  and  may  be  cleared  at  once,  without  the  disjunc- 
tion of  any  part  of  the  pump.  It  is  a  simple  and  durable  pump,  and  may  be  made  either  of  metal  or  wood,  at 
a  moderate  expense."  Where  clear  water  only  is  to  be  raised,  Aust's  (of  Hoxton)  curvilinear  pump  is  pre- 
ferable to  the  common  sort.     The  advantages  depend  on  the  curvilinear  form  of  the  barrel,  which  allows, 

and  indeed  obliges,  the  rod,  the  handle,  and 
the  lever  on  which  it  works,  to  be  all  in  one 
piece.  Hence  simplicity,  cheapness,  precision 
of  action,  more  water  discharged  in  propor- 
tion to  the  diameter  of  the  barrel,  and  less 
frequent  repairs.  {Bepcrtory  of  Arts,  Jan. 
1821.)  Perkins'  square-barrelled  pump  is  a 
powerful  engine  (Londoyi  Journal,  &c.) ;  but 
this  and  other  contrivances  for  raising  water, 
though  promising  advantages,  cannot  often 
be  made  available  by  the  improver,  from  their 
Dvjt  having  come  into  general  use. 

4501.  Siebe's  rotatory  pump  (jig.  098.)  ap- 
pears to  us  by  far  the  best  of  modern  improve- 
ments on  this  machine.  It  is  used  for  drawing, 
raising,  and  forcing  all  fluids  and  liquids,  and 
may  be  worked  by  manual  labour,  steam,  or  any 
other  power  By  the  rotation  of  a  roller  (a) 
having  paddles  or  pistons  (6)  a  vacuum  is  pro- 
ducedwithin  thebarrel  (c),  and  in  consequence 
the  water  flows  up  the  rising  trunk  (d)  through 
the  space  into  the  barrel,  and  as  the  paddles 
go  round  they  force  the  water  through  an 
opening,  which  conducts  it  wherever  it  may 
be  wanted,  and  by  that  means  produces  a  con- 
tinu.il  stream  without  an  air  vessel.  It  is  evi- 
<lent  that  this  pump  may,  by  an  ascending 
tube  (<■),  and  a  cock  on  the  horizontal  spout 
(/),  be  used  as  a  common  pump,  or  a  forcing 
pump  at  pleasure.     (Nctvlon's  Journal,  vol.  ii.  2d  series,  p.  90.) 
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45C2.  An  old  hut  ingenious  mode  of  raising  water  from  a  well  to  the  upper  part  of  a  house  (fig.  699.1 

is  sometimes  adopted  on  the  Continent.  A  post 
is  fixed  close  to  the  well  ;  this  is  connected  with 
the  opening  in  the  upper  part  of  the  house,  where 
the  water  is  to  be  introduced,  by  a  fixed  cord  (a). 
On  this  cord  a  wooden  collar  (6)  is  placed,  and 
slides  freely  from  one  end  to  the  other  :  the  bucket 
rope  is  put  through  a  hole  in  the  collar,  and  over  a 
pulley  in  the  window  in  the  upper  part  of  the  house, 
and  thus  the  bucket  is  first  raised  perpendicularly 
from  the  water  in  the  well  till  it  comes  in  con- 
tract with  the  collar,  when,  the  power  being  con- 
tinued, the  collar  slides  along  the  fixed  rope  till  it 
reaches  the  operator  at  the  window.  {Last.  Col.  de 
Machiiies,  &c.) 

4503.  Artificial  springs.  Marshal  seeing 
the  formation  of  natural  springs,  and  ob- 
serving the  efifect  of  subsoil  drains,  and 
being,  at  the  same  time,  aware  of  an  ob- 
jection to  roof  water,  which,  though  more 
wholesome,  is  seldom  so  well  tasted  as 
spring  water ;  was  led  to  the  idea  of  foiin- 
ing  artificial  land  springs,  to  supply  farm- 
steads with  water,  in  dry  situations.  He 
proposes  arresting  the  rain-water  that  has 
filtered  tlirough  the  soil  of  a  grass  ground 
situated  on  the  upper  side  of  the  buildings, 
in  covered  drains,  claj'ed  and  dished  at 
the  bottom,  and  partially  filled  with  peb- 
bles or  other  open  materials :  thus  con- 
veying it  into  a  well  or  cistern,  in  the 
manner  of  roof  water :  and  by  this  means  uniting,  it  is  probable,  the  palatableness  of 
spring  water  with  the  wholcsomeness  of  that  %\hich  is  collected  immediately  from  the 
atmosphere. 

4504.  Water  for  common  farm-yard  and  domestic  purposes  may  be  obtained  in  most 
situations,  by  collecting  that  which  falls  on  the  roofs  of  the  farmery  and  dwelling-house. 
Tliis  is  done  by  a  system  of  gutters  and  pipes,  which,  for  the  farmer}',  may  lead  to  a 
cistern  or  tank  under  ground ;  and  for  tlie  family,  that  from  the  roof  of  the  dwelling- 
house  may  be  conducted  to  a  tub.  According  to  Waistell,  a  sufficient  supply  of  water 
has  been  collected  from  the  roof  of  a  cottage  to  answer  every  purpose  of  the  family  during, 
the  dryest  season,  by  preserving  the  water  so  collected  in  a  tank.  The  quantity  of 
water  that  falls  annually  upon  every  hundred  superficial  feet,  or  square  of  build- 
ing, is  about  1400  gallons.  Before  using  the  water  so  collected,  it  should  be  filtered  ; 
and  it  seems  very  desirable  that  it  should  undergo  this  operation  before  it  enters  the 
tank. 

4505.  The  operation  qffllering  may  be  performed  in  various  ways  :  — 

450fi.  A  very  simple  mode  is  by  having  two  casks  two  or  three  feet  high,  and  of  any  convenient  width 
(/£■  TIjO.)  One  of  these  casks  (a)  may  receive  the  water  from  the  roof,  or  from  any  other  supply ;  the 
other  (b)  should  have  a  false  bottom  (c)  perforated  with  holes  and  covered 
with  flannel ;  on  this  flat  bottomed  equal  quantities  of  sand  and  charcoal 
maybe  laid  to  the  depth  of  twelve  or  fourteen  iijches,  and  covered  with 
another  false  bottom  similar  to  the  first  (</) ;  theremainder  of  thecask  will 
contain  the  filtered  water,  which  may  either  be  drawn  off  as  wanted  by 
a  cock  (e),  or  allowed  to  pass  into  an  underground  tank  by  the  same 
means.  The  grosser  impurities  will  always  be  deposited  at  the  bottom  of 
the  filtering  tank  (b),  and  these  may  be  drawn  off  at  pleasure  by  a  cock 
(/),  placed  immediately  above  the  bottom  of  the  barrel.  The  sand  and 
charcoal  may  also  be  freed  from  any  impurities  which  they  may  contract, 
by  first  allowing  both  barrels  to  be  quite  full,  and  then  turning  the  bottom 
cock(/),  in  consequence  of  which  the  filtered  water  will  descend  through 
the  filter  and  clear  it.  The  advantage  of  having  two  barrels  for  the  pur- 
pose of  filtering  the  water  from  a  roof  is  partly  to  retain  a  larger  quantity, 
on  the  supposition  that  there  is  not  a  reservoir  or  tank  under  grovmd,  and  partly  to  admit  of  supplying 
the  first  barrel,  from  ponds  or  other  sources,  in  seasons  when  the  roof  is  unproductive.  Wliere  the  water 
is  to  be  preserved  in  a  tank  under  ground,  only  one  barrel  (b)  is  necessary,  the  pipe  from  the  roof  (g)  pro- 
ceeding, in  that  case,  at  once  to  the  bottom  of  the  filtering  barrel,  and  entering  where,  in  the  case  of  two 
barrels, 'the  junction-pipe  \h)  enters.  In  aU  cases  of  preserving  water,  whether  filtered  or  unfiltered,  it  is 
of  great  importance  to  preserve  a  steady  and  a  low  temperature,  and  for  this  purpose  an  underground 
reservoir  is  highly  desirable. 

4507.  The  best  form  for  a  tank,  according  to  Waistell,  is  a  circular  plan  ;  the  bottom  in  the  form  of  a 
flat  dome  reversed,  and  the  top  also  domical,  with  an  opening  left  in  the  centre  of  sufficient  size  to  admit 
a  man  to  clean  it  out  occasionally.  '•  The  tcp  of  this  opening  should  be  a  little  above  the  surface  of  the 
ground,  and  should  be  covered  with  an  oak  flap,  with  several  holes  bored  in  it  for  ventilation:  or  the 
cover  may  be  an  iron  grating,  horizontal,  and  a  little  elevated,  or  conical  These  tanks  may  be  constructed 
of  various  dimensions:  the  depth  and  width  should  be  nearly  equal ;  a  hole  should  also  be  left  for  the 
service-pipe,  or  that  which  conveys  the  water  into  the  tank,  and  also  for  the  pipe  for  the  pump,  if  the 
water  be  drawn  out  by  that  means.  The  water  may  be  filtered  previously  to  its  entering  t)ie  tank  ;  the 
hole  for  the  service-pipe  ought,  therefore,  to  be  near  the  top,  and  on  that  side  most  convenient  for  the 
filtering  chamber ;  this  may  be  about  four  feet  in  diameter,  and  three  feet  deep ;  across  this,  about  twelve 
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inches  from  the  side  next  the  tank  {fig.  701.)  a  slate  partition 
from  the  top  to  within  about  six  inches  from  the  bottom,  should 
be  fixed;  at  the  bottom  of  the  box  should  be  put  clean  coarse 
sand  or  pounded  charcoal,  about  a  foot  in  thickness.  The  pipe  or 
opening  from  the  filter  to  the  reservoir  should  be  of  ample  dimen- 
sions, and  be  made  at  about  eighteen  or  twenty  inches  from  the 
bottom,  in  the  small  division  or  space  behind  the  slate  [b).  Above 
this  oiKining,  and  in  any  part  most  convenient  (wi),  in  the  large 
division  of  the  filter,  should  be  an  opening  or  drain  to  carry  off  the 
water  when  the  tank  is  full.  This  filter  should  also  have  a  cover, 
that  it  may  be  cleaned  out,  and  fresh  sand  or  other  purifiers  put  in 
as  often  as  may  be  found  requisite.  Of  course  the  water  as  it  comes 
from  the  roof  is  to  be  first  conveyed  into  the  large  division  of  the 
filtering  chamber,  on  the  opposite  side  to  the  slate  partition  (c), 
and  passing  through  the  sand  it  rises  in  the  small  division  purified, 
when  it  is  fit  to  pass  into  the  tank.  If  there  are  two  or  more  of 
these  filtering  chambers,  or  if  they  are  of  greater  depth,  the  water  may  be  passed  through  the  greater 
quantity  of  sand,  &c.  in  them,  and  be  still  more  purified.  Both  the  tanks  and  the  filters  should  be  water- 
tight :  if  constructed  of  brick,  the  inner  course  may  be  built  with  Roman  cement,  and  afterwards  the 
whole  of  the  inside  covered  with  a  coat  of  about  three  quarters  of  an  inch  thick.  Water,  from  drains 
formed  in  the  ground  for  the  purpose  of  collecting  it  for  domestic  purposes,  may  be  purified,  by  passing  it 
through  a  sand  filter  previously  to  its  entering  the  tank  or  reservoir.  Sponge  and  flannel  may  also  be 
used  as  filters.  In  constructing  tanks  of  the  above  description,  care  must  be  taken  to  have  the  earth 
to  have  the  earth  closely  filled  around  the  brick- work,  and  to  allow  sufficient  time  for  the  work  to  get 
properly  settled,  previously  to  admitting  any  great  weight  of  water."     (Agricultural  Buildings,  p.  15.) 

45U8.   Fillering  mater  on  a  large  scale  may  be  effected  by  emptying  one  pond  into  another  on  a  lower 
level,  through  a  conduit  of  any  kind  filled  with  gravel,  sand,  and  charcoal. 
4509.  A  filtering  apparatus  for  salt  water  has  been  invented,  but  we  are  unable  to  say  how  far  it  has 

succeeded  :  it,  at  any  rate,  will  succeed  well  with  fresh  water, 
and,  we  have  no  doubt,  to  a  certain  extent  also  with  that 
of  the  sea.  Fig.  702.  a  a  is  a  cylindrical  vessel  of  wood,  or  any 
other  suitable  material,  which  is  lined  on  the  inside  with 
cement  as  far  as  the  filterer  extends  ;  b  is  the  bottom  of  the 
filterer,  formed  with  a  grating,  which  is  supported  by  the 
rame  of  a  stool;  c  is  a  pipe  extending  from  the  under 
part  of  a  cask  (rf),  containing  the  salt  water,  and  which  pipe 
opens  to  the  lower  part  of  the  vessel  a  a  below  the  filterer. 
Over  the  grating  (6)  there  are  placed  several  thicknesses  of 
woven  horse-liair,  or  a  quantity  of  wool,  and  above  this  the 
vessel  is  filled  with  sand.  On  the  top  of  the  sand  there  is  a 
plate  {e)  like  a  piston  pressing  upon  the  sand  and  keeping  it 
compact,  the  plate  being  held  down  by  a  screw  (/).  Ihe 
salt  water  thus  delivered  from  the  cask  {.d)  by  the  pipe  (c), 
fills  the  lower  part  of  the  vessel  («),  and  by  the  superincum- 
bent pressure  of  the  column  descending  from  the  cask,  the 
water  is  forced  upwards  through  the  mass  of  sand,  and  runs 
off  at  the  cock  [g)  in  a  purified  state.  There  are  man  holes 
[h,  k)  for  the  purix)se  of  getting  access  to  the  interior  when 
it  is  required  to  remove  the  sand  or  other  matters,  and  the 
internal  surface  of  the  filterer  is  rendered  rough  in  order  to 
prevent  the  water  from  sliding  up  the  sides  of  the  vessel, 
instead  of  passing  through  the  sand.  [Newton's  Journal, 
vol.  i.  2d  series,  p.  138.) 

4510.   T/ie  distillation  of  palatable  water  at  sea  has  been 
effected  by  P.  Nicole,  of  Dieppe,  by  simply  causing  the  steam 
arising   from  boiling  sea  water  in  a  still  to  pass  through  a 
stratum  of  coarsely  powdered  charcoal,  in  its  way  to  the  con- 
denser, or  worm-tub.     [Mechanics'  Magnzijie,  vol.  iv,  p.  280.) 
4.t11.    Water  cisterns,  formed  of  blue  sl.ite,  or  Yorkshire 
paving-stones,  are  much  better  than  those  made  of  wood,  and  lined  with  lead.    {H'aislcll's  Agricultural 
Buildings,  p.  15.) 


Chap.  IV. 

Improvement  of  Lands  lying  Waste,  so  as  to  Jit  them  for  Farm-Culture. 

4512.  Ofxvaste  lands,  many  descriptions  are  best  improved  by  planting,  and  tTierefore 
are  to  be  considered  as  disposed  of  in  that  way  in  the  laying  out  or  arrangement  of  an 
estate  ;  but  there  are  others  wliich  may  be  more  profitably  occupied  as  farm-lands,  and  it 
is  the  preparing  or  bringing  of  these  into  a  state  of  culture,  which  is  the  business  of  the 
present  chapter.  Such  lands  may  be  classed  as  mountainous  or  hilly  grounds,  rocky  or 
stony  surfaces,  moors,  bogs,  or  peat-mosses,  marshes,  woody  wastes  or  wealds,  warrens 
or  downs,  and  sea-shores  or  beaches.  In  the  improvement  of  these,  many  of  the  oper- 
ations are  such  as  are  performed  by  temporary  occupiers  or  farmers  ;  but,  as  in  this  case 
such  occupiers  have  always  extraordinary  encouragement  from  the  landlords,  either  in 
the  shape  of  a  low  rent,  of  money  advanced,  of  long  leases,  or  of  all  of  these  ;  we  consider 
it  preferable  to  treat  of  them  as  permanent,  or  fundamental  improvements,  than  to  con- 
sider them  as  parts  of  farm-culture.  The  delusive  prospects  of  profit,  from  the  improve- 
ment  of  wastes,  held  out  by  speculative  men,  have  an  imhappy  tendency  to  produce  dis- 
appointment in  rash  and  sanguine  adventurers,  and  ultimately  to  discourage  such  attempts 
as,  with  judicious  attention  to  economy,  would,  in  all  probability,  be  attended  with  great 
success.  Those  who  are  conversant  with  the  publications  that  have  lately  appeared  on 
this  subject  must  be  aware  with  what  caution  the  alleged  results  of  most  of  these  writers 
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ought  to  be  examined  j  and  how  different  has  been  ths  experience  of  those  who  have 
ventured  to  put  their  schemes  in  practice,  from  what  they  had  been  led  to  anticipate. 
(Gen.  Rep.  Scot.) 

Sect.  I.     Mountainoits  and  liilhj  Grounds  and  their  Improvement. 

451 3.  The  upper  parts  of  mountains  may  be  considered  as  among  the  least  improvable 
parts  of  the  earth's  surface,  from  the  impossibility  of  ever  ameliorating  their  climate. 
"  The  highest  peaks  and  ridges  are  mostly  naked  granite,  slate,  or  volcanic  productions. 
Their  more  elevated  sides,  and  the  tops  of  those  of  moderate  height,  are  usually  covered 
by  a  thin  soil,  producing  a  short  (L-y  herbage,  which  is  frequently  mixed  with  a  dwarf, 
or  stunted  heath.  Where  the  soil  is  not  injured  by  moisture,  these  are  best  calculated 
for  sheep.  When  the  height  of  mountains  exceed  800  feet  of  elevation  above  the  level 
of  the  sea,  unless  covered  either  with  natural  woods  or  artificial  plantations,  they  can  only 
be  profitably  used  in  pasture."     (Code.) 

4514.  T/ie  hills,  or  lands  less  elevated  than  mountains,  have,  in  general,  a  deeper  and 
moister  soil,  and  produce  a  more  luxuriant  herbage,  but  of  a  coarse  quality  ;  hence  they 
are  better  adapted  for  small  hardy  cattle.  Though  the  summits  of  hills  are  generally 
unfit  for  raising  grain,  yet  the  plough  is  gradually  ascending  along  their  sloping  sides, 
and  within  the  last  thirty  years  many  thousand  acres  in  such  situations  have  been  re- 
claimed in  the  United  Kingdom. 

4515.  Steep  lands  along  the  sides  of  rivers  and  small  streams  are  often  inaccessible  to 
the  plough,  and  unfit  for  tillage.  The  more  nigged  of  these  are  well  calculated  for 
woods  or  coppice  ;  while  those  in  more  favourable  situations  and  climates  may  be  con- 
verted into  orchards.    (Code  of  A^r.  161.) 

Sect.  II.     Rocki/  or  Stony  Surfaces. 

4516.  liocki/  and  stony  lands  are  common  in  the  valleys  of  a  hilly  or  mountainous 
country,  and  sometimes,  as  in  Aberdeenshire,  they  cover  immense  tracts  of  flat  surface. 

4517.  JVhen  rocks  protrude  from  the  surface  here  and  there  in  fragments  of  a  few  tons, 
and  it  is  considered  desirable  to  render  the  field  or  scene  fit  for  aration,  the  only  mode  is 
to  rend  them  asunder  by  gunpowder,  and  then  carry  off  the  fragments  for  v.'alls,  drains, 
roads,  or  buildings ;  or,  if  they  are  not  wanted  for  these  or  any  other  purpose,  to  bury 
them  so  deep  in  the  ground  as  to  be  out  of  the  reach  of  the  plough.  But  where  rocks 
rise  in  considerable  masses  of  several  poles  in  diameter,  it  will  generally  be  found  pre- 
ferable to  enclose  and  plant  them.  Clefts  and  crevices  are  found  in  all  rocks  which 
have  been  long  exposed  to  the  air  and  weather,  and  in  these  may  be  inserted  yoimg 
plants,  or  seeds,  or  both.  Sucli  masses  being  enclosed  by  rough  stone  walls,  formed  from 
the  more  detached  fragments,  or  from  loose  stones,  will  grow  up  and  be  at  once  highly 
ornamental  and  useful  as  shelter.  It  is  true  they  will  interrupt  the  progress  of  the 
plough  in  a  straight  line,  but  not  more  so  than  the  rock  if  left  in  a  state  of  nature.  When 
a  rocky  surface  is  not  intended  to  be  ploughed,  all  that  is  necessary  is  to  remove  as  many 
of  the  solitary  rocks  as  possible,  and  either  enclose  and  plant  the  rest,  or  cover  them  with 
earth. 

4518.  The  stones  which  impede  the  improvement  of  land  are  either  loose,  thrown  up 
when  the  land  is  trenched,  or  ploughed ;  or  fixed  in  the  earth,  and  not  to  be  removed 
without  much  labour  and  expense. 

4519.  Loose  stones  may  often  be  converted  into  use  for  the  purpose  of  forming  covered  drains,  of  con- 
structing walls  or  fences,  or  of  making  and  repairing  the  roads  on  the  farm  or  in  the  neighbourhood  ;  and, 
on  these  accounts,  are  sometiines  worth  the  trouble  of  collecting.  They  may  be  removed,  with  the  least 
inconvenience,  when  the  land  is  fallowed.  Where  loose  stones  are  of  a  moderate  size,  they  are  sometimes 
found  advantageous  rather  than  detrimental,  as  in  the  stone-brash  soils  of  Somersetshire  and  other  dis- 
tricts. They  prevent  evaporation,  and  thus  preserve  moisture  in  the  soil.  Hence  the  old  remark,  that 
farmers  have  been  induced  to  bring  back  again  to  their  corn-fields  those  very  stones  they  have  been  in. 
duced  to  carry  oft'    {Code.) 

4520.  Where  stones  are  large  and  fixed  in  the  earth,  if  they  appear  above  the  surface,  they  should  be 
removed  before  the  ploughing  of  the  waste  commences  ;  but  where  they  are  concealed  under  the  surface, 
various  modes  to  get  rid  of  them  have  been  adopted.  In  some  parts  of  Yorkshire,  the  whole  surface  is 
gone  over  with  sharp  prongs,  which,  at  the  distance  of  every  twelve  or  fourteen  inches,  are  thrust  into 
the  ground  to  the  depth  of  .tbout  a  foot,  to  ascertain  where  stones  are  to  be  met  with.  The  spot  is  marked 
by  a  twig,  and  the  stones  arc  removed  before  the  land  is  ploughed.  Sometimes  the  plough  is  used  without 
such  previous  examination,  and  the  place  marked  where  stones  are  encountered,  that  they  may  be  taken 
away ;  and  sometimes,  in  order  to  discover  and  remove  such  stones,  the  land  is  trenched  by  the  spade 
(Communications  to  the  Board  of  Jgriculture.  vol.  ii.  p.  2'iS.) 

4521.  Stones  above  t/ic  surface  may  be  avoided  by  the  jiloughman,  though  not  without  loss  of  ground; 
but  stones  under  the  surface  are  often  not  discovered  till  the  plough  is  drawn  against  them,  and  perhaps 
broken,  by  which  a  day's  work  is  sometimes  lost.  \  wooden  bolt,  however,  to  unite  the  horse-trees  to  the 
chain  of  the  plough,  may  prevent  mischief  liy  giving  way.  Clearing  the  ground  from  stones  not  only  pre- 
vents such  mischiefs,  Ijut  is  attended  with  actual  profit.  When  removed,  they  may  be  used  for  various 
purposes,  and  are  often  less  expensive  than  if  dog,  or  purchased  at  a  quarry.  Tlie  soil  round  a  large  stone 
IS  likewise,  in  general,  the  best  in  the  field,  and  is  bought  at  a  low  rate  by  the  expense  of  taking  out  the 
stone,  as  the  plough  has  thus  access  to  all  the  land  around  it.  In  stony  land  the  plough  must  proceed 
slowly,  .and  cannot  perform  half  so  much  work  as  it  ought  to  do ;  but,  after  such  impediments  have  been 
removed,  the  field  may  be  ploughed  with  the  usual  facility  and  cheapness,  and  in  a  much  more  perfect 
manner.  It  frequently  happens,  that  when  working  stony  land,  more  expense  is  incurred  in  one  season 
by  the  breaking  of  ploughs,  besides  the  injury  done  to  the  horses  and  harness,  than  would  cure  the  evil. 
(Gen.  Rep.  of  Scot.  vol.  iii.  p.  25G  ;  Kaimes's  Gent,   l-'urmer,  \>.  58.) 
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4522.  There  are  various  modes  of  getting  rid  of  stones.  These  are  generally  of  such  a 
size  as  to  admit  of  being  conveyed  away  in  carts  or  other  vehicles  calculated  for  the 
purpose.  Some  ingenious  artificers  have  constructed  machines  for  raising  them,  when 
large.      On  some  occasions,  pits  have  been  dug  close  to  large  stones,  and  the  latter  have 

been  turned  into  the  former,  at  such  704 

a  depth  as  to  lie  out  of  the  reach  of 

the  plough  :   but  it  is  frequently 

necessary  to  reduce  their  size  by 

the  force  of  gunpowder  before  they 

can  be  removed.    Loose  stones  are 

commonly  moved    by  levers,  and 

rolled  on  a  sledge ;  but  sometimes 

they  are   raised  by  a   block   and 

tackle  attached  to  a  triangle  with 

a  pair  of  callipers  to  hold  the  stone 

(Jig.  703.)      The  stone   may  also 

be  raised  by  boring  a  hole  in  it 
obliquely  and  then  inserting  an  iron  bolt  with  an  eye  (Jig.  704. ),  which,  though  loose, 
will  yet  serve  to  raise  the  stone  in  a  perpendicular  direction. 


4523.  Richardson's  machine  for  raising  large  stones  [fig 
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05.)  ionsists  of  a  frame- work  supporting  a  five- 
fold tackle,  with  blocks  ten  inches  in  dia- 
meter, and  a  roller  seven  inches  in  diame- 
ter turned  by  two  long  iron  levers.  A  hole 
is  made  in  the  stone  to  be  raised  by  means 
of  the  tool  well  known  to  masons  as  a 
jumper;  in  this  hole  a  simple  plug  may  be 
driven  tightly  ;  or  a  compound  plug  {Jig. 
706.)  may  be  introduced  ;  oc,  wliat  is  sim- 
plest, the  hole  may  be  made  obliquely. 
(Smith's  Compcrtdiuni  of  Practical  Inven- 
tions.) 

4524.  The  mode  of  bursting  or  rending 
rocks  or  stones  by  gunpowder  is  a  simple 
though  dangerous  operation.  When  a  hole 
is  to  be  made  in  a  rock  for  the  purpose  of 
blasting  with  gunpowder,  the  prudent  work 
man  considers  the  nature  of  the  rock,  and 
the  inclination  or  dip  of  the  strata,  if  it  is 
not  a  detached  fragment,  and  from  these 
determides  the  calibre,  and  the  depth  and 
direction  of  the  bore  or  recipient  for  the 
gunpowder.  According  to  circumstances, 
the  diameter  of  the  hole  varies  from  half 
an  inch  to  two  inches  and  a  half,  the  depth 
from  a  few  inches  to  many  feet,  and  the 
direction  varies  to  all  the  angles  from  the 
perpendicular  to  the  horizontal.  The  im- 
plements for  the  performance  of  this  ope- 
ration are  rude,  and  so  extremely  simple 
and  familiar  as  hardly  to  require  description  ;  and  the  whole  operation  of  boring  and  blasting  rocks  is  so 
easily  performed,  that,  in  the  space  of  a  few  weeks,  an  intclligeit  labourer  may  become  an  expert  quarrier. 
A  writer  in  the  Mechanics'  Magazine  has  proposed  to  increase  ihe  eflect  of  the  gunpowder,  by  widening 
the  lower  extremity  of  the  bore,  and  this  he  thinks  may  be  efl'ected,  .ifter  the  bove  is  made  of  the  proper 
ength,  by  introducing  an  instrument  with  a  jointed  extremity  which  would  work  obliquely. 

4525.  The  operation  of  ramming 
frequently  gives  rise  to  accidents ; 
but  a  recent  improvement,  that  of 
using  a  wadding  of  loose  sand,  or  of 
any  earthy  matter  in  a  dry  state, 
answers  all  the  purposes  of  the  firmest 
ramming  or  wadding.  It  has  been 
used  for  upwards  of  ten  years  at  Lord 
Elgin's  extensive  mining  operations 
at  Charlestown  in  Fifeshire,  and  also 
in  removing  immense  bodies  of  rock 
from  the  Calton  hill  at  Edinburgh,  by 
Stevenson,an  eminent  engineer,wliose 
article  on  the  subject  of  blasting,  in 
the  Sup.  to  the  Encyc.  Brit,  deserves 
the  attention  of  such  as  use  the  pro- 
cess in  working  quarries  or  clearing 
rocky  or  stony  grounds. 

4526.  Dr.  hyce  of  Aberdeen  has 
communicated  to  Dr.  Brewster's 
Journal  an  account  of  a  cheap  and 
effectual  method  of  blasting  granite 
rock,  which  deserves  the  particular 
attention  of  tlie  owners  and  workers 
of  quarries.  It  is  beautifully  scien- 
tific, and  may  be  summed  up  under 
the  three  following  headc  :  viz.  1.  To 
ignite  the  gunpowder  at  the  bottom 
of  the  charge,  by  means  of  .sulphuric 
acid,  charcoal,  and  sulphur,  2.  To 
take  advantage  of  the  propelling  jiowcr 
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of  gunpowder,  as  is  done  with  a  cannon  ball,  only,  instead  of  a  spherical  ball,  to  employ  one  of  a  conical 
form  (fig.  707.),  by  which  the  full  effect  of  the  wedge  is  given  in  every  direction  at  the  lower  part  of  the 
charge,  but  particularly  downwards  3.  And,  in  the  last  place,  to  add  to  the  eflect  of  the  whole,  to 
insure  a  fourth  part  of  the  depth  of  the  bore  at  the  bottom  (*)  to  be  free  from  the  gunpowder;  so  that, 
when  inflamatioii  ensues,  a  red  heat  may  be  communicated  to  the  air  in  the  lower  chamber,  whereby 
it  will  be  expanded  to  such  a  degree  as  to  have  the  power  of  at  least  one  hundred  times  the  atmospheric 
pressure,  and  thereby  give  this  additional  momentum  to  the  explosive  power  of  the  gunpowder.  (Dr. 
Brewster's  Edin.  Journ.  Oct.  1826  p.  oiS.,  and  Gard.  Mag.  vol.  ii.  p.  467.) 

4527.  The  Assamese  close  the  mouth  of  the  hole  by  driving  in  with  a  mallet  a  stout  wooden  plug  some 
inches  in  length,  through  which  a  touch-hole  is  bored.  Between  the  powder  and  the  lower  part  of  the 
plug,  an  interval  of  several  inches  is  left.  The  communication  is  perfected  by  means  of  a  tin  tube  filled 
with  powder,  and  passing  through  the  centre  of  the  plug.    {Monthly  Magaxine.) 

Sect.  III.   Imjiroving  Woody  Wastes  or  Wealds. 

4528.  With  surfaces  partially  covered  ivith  bushes  and  stumps  of  trees,  ferns,  &c.,  the 
obvious  improvement  is  to  grub  them  up,  and  subject  the  land  to  cultivation  according 
to  its  nature. 

4529.  The  growth  of  large  trees  is  a  sign  that  the  soil  is  naturally  fertile.  It  must  also 
have  been  enriched  by  the  quantity  of  leaves  which  in  the  course  of  ages  have  fallen  and 
rotted  upon  the  surface.  Such  are  the  beneficial  effects  of  this  process,  that  after  the 
trees  have  been  cut  down,  the  soil  has  often  been  kept  under  crops  of  grain  for  a  number 
of  years  without  interruption  or  any  addition  of  manure  :  but  land  thus  treated  ulti- 
mately becomes  so  much  reduced  by  great  exhaustion,  that  it  will  not  bear  a  crop  worth 
the  expense  of  seed  and  labour.  [Comm.  to  the  Board  of  Agr.,  vol.  ii.  p.  257.)  It  is 
evident,  however,  that  this  deterioration  entirely  proceeds  from  the  improvident  manage- 
ment previously  adopted.  In  reclaiming  such  wastes,  the  branches  of  the  felled  trees, 
are  generally  collected  and  burnt ;  and  the  ashes,  either  in  whole  or  in  part,  are  spread 
on  the  ground,  by  which  the  fertility  of  the  soil  is  excited.  Indeed,  where  there  is  no 
demand  for  timber  on  the  spot,  nor  the  means  of  conveyance  to  any  advantageous 
market,  the  whole  wood  is  burnt,  and  the  aslies  applied  as  manure. 

4530.  Mitch  coppice  land  has  been  grubbed  up  in  various  parts  of  England,  and  brought  into  tillage. 
Sometimes  woods  are  grubbed  for  pasture  merely.  In  that  case  the  ground  should  be  as  little  broken  as 
possible,  because  the  surface  of  the  land,  owing  to  the  dead  wood  and  leaves  rotting  time  out  of  mind  upon 
it,  is  much  better  than  the  mould  below.  It  soon  gets  into  good  pasture  as  grass  land,  without  the  sowing 
of  any  seed.  {Comm.  to  the  Board  of  Agr.  vol.  iv.  p.  42.)  But  by  far  the  most  eligible  mode  of  converting 
woodland  into  arable  is  merelj'  to  cut  down  the  trees,  and  to  leave  the  land  in  a  state  of  grass  until  the 
roots  have  decayed,  cutting  down  with  the  scythe  from  time  to  time  any  young  shoots  that  may  arise. 
The  roots  in  this  way,  instead  of  being  a  cause  of  anxiety  and  expense,  as  they  generally  are,  become  a 
source  of  improvement ;  and  a  gi-assy  surface  is  prepared  for  the  operation  of  sod  burning.  {Marshal's 
Yorkshire,  vol.  i.  p.  316.) 

4531.  Natural  ivoods  and  plantations  have  been  successfully  grubbed  up  in  Scotland.  In  the  lower 
Tonvood  in  Stirlingshire,  many  acres  of  natural  coppice  were  cleared  ;  and  the  land  is  now  become  as 
valuable  as  any  in  the  neighbourhood.  {Stirlingshire  Report,  p.  213.)  On  the  banks  of  the  Clyde  and  the 
Avon,  coppices  have  been  cut  down,  and  the  land,  after  being  drained,  cultivated,  and  manured,  has  been 
converted  into  productive  orchards.  In  Perthshire,  also,  several  thousand  acres  of  plantations  have  been 
rooted  out,  the  soil,  subjected  to  the  plough,  converted  into  good  arable  land,  and  pi-ofitably  employed  in 
tillage.    {Perthshire  Report,  p.  329.) 

4532.  For  pulling  np  or  rending  asunder  the  roots  of  large  trees,  various  machines  and  contrivances  have 
been  invented.  Clearing  away  the  earth  and  splitting  with  wedges  constitute  the  usual  mode ;  but  blasting 
is  also,  as  in  the  case  of  rocks  and  stones,  occasionally  resurted  to.     For  this  purpose  a  new  instrument, 

called  the  blasting.screw  {fig.  708.),  has  been 
o  lately  applied  with  considerable  success  to  the 

rending  or  splitting  of  large  trees  and  logs  of 
timber.  It  consists  of  a  screw  (a),  an  auger 
(ft,  f),  and  charging-piece  (rf).  The  screw  is 
wrought  into  an  auger-hole,  bored  in  the 
centre  of  the  timber  :  here  the  charge  of 
powder  is  inserted,  and  the  orifice  of  the  hole 
in  the  log  is  then  shut  up  or  closed  with  the 
screw,  when  a  match  or  piece  of  cord,  pre- 
pared with  saltpetre,  is  introduced  into  a  small 
hole  {a),  left  in  the  screw  for  this  purpose,  by 
which  the  powder  is  ignited.  The  applicatioii 
of  this  screw  to  the  purposes  of  blasting  is  not 
very  obviously  necessary  ;  because,  from  what 
we  have  seen  (4525.),  it  would  appear  that  the 
auger-hole,  being  charged  with  powder  and 
sand,  would  answer  every  purpose.  One  great 
objection  to  the  process  of  blasting  applied  to 
the  rending  of  timber  is,  the  irregular  and 
uncertain  direction  of  the  fracture,  by  which  great  waste  is  sometimes  oci  asioned.  It  may,  however,  be 
necessary  to  resort  to  this  mode  of  breaking  up  large  trees,  when  cut  down  and  left  in  inaccessible  situa- 
tions, where  a  great  force  of  men  and  implements  cannot  easily  be  procured  or  applied  ;  and  certainly  it 
is  one  of  the  most  effectual  modes  of  tearing  their  stools  or  roots  in  pieces.  {Sup,  Encyc.  Brit.  art. 
Blasting.) 

4533.  Land  covered  ivith  furze,  broom,  and  other  shrubs,  is  generally  well  adapted  for 
cultivation.  The  furze,  or  whin  C/k-x  europcPa,  will  grow  in  a  dense  clay  soil ;  and 
where  found  in  a  thriving  state,  every  species  of  grain,  roots,  and  grasses,  may  be  cul- 
tivated ^vith  advantage.  The  broom,  on  the  other  hand,  prefers  a  dry,  gravelly,  or  sandy 
soil,  such  as  is  adapted  for  the  culture  of  turnips.  A  large  proportion  of  the  arable  land, 
in  the  richest  districts  of  England  and  Scotland,  was  originally  covered  by  tliese  two 
plants  ;  and  vast  tracts   still  remain  in  that  state,  which  might   be  profitably  brought 
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under  cultivation.  For  this  purpose,  the  shrubs  ought  to  be  cut  down,  the  ground 
trenched,  or  the  plants  rooted  out  by  a  strong  plough,  drawn  by  four  or  six  horses,  and 
the  roots  and  shrubs  (if  not  wanted  for  other  purposes),  burnt  in  heaps,  and  the  ashes 
spread  equally  over  the  surface.  (Com.  to  the  Board  of  Agr.  vol.  ii.  p.  260.)  In  many 
places,  shrubs  and  brushwood  may  be  sold  for  more  than  the  expense  of  rooting  them  out. 
When  coal  is  not  abundant,  and  limestone  or  chalk  can  be  had,  the  furze  should  be  em- 
ployed in  burning  the  lime  used  in  carrying  on  the  improvement.  {Ojfordshire  Report, 
p.  232.)  It  requires  constant  attention,  however,  to  prevent  such  plants  from  again 
getting  possession  of  the  ground,  when  restored  to  pasture.  This  can  best  be  effected, 
by  ploughing  up  the  land  occasionally,  taking  a  few  crops  of  potatoes,  turnips,  or  tares 
in  ro\vs,  and  restoring  it  to  be  depastured  by  sheep.  In  moist  weather,  also,  the  young 
plants  should  be  pulled  up  and  destroyed.      {Code.) 

4534.  Fern  {Vteris  and  Osmunda.)  is  a  very  troublesome  weed  to  extirpate,  as,  in  many 
soils,  it  sends  down  its  roots  into  the  under  stratum,  beyond  the  reach  of  the  deepest 
ploughing  ;  but  it  is  a  sign  of  the  goodness  of  any  soil  where  it  grows  to  a  large  size. 
June  and  July  are  the  best  seasons  for  destroying  it ;  the  plants  are  tlien  full  of  sap,  and 
should  be  frequently  cut.  They  are  not,  however,  easily  subdued,  often  appearing  after 
a  rotation  of  seven  years,  including  a  fallow,  and  sometnnes  requiring  another  rotation, 
and  repeated  cutting,  before  their  final  disappearance  can  be  effected.  Lime  in  its 
caustic  state  is  peculiarly  hostile  to  fern  ;  at  the  same  time,  this  weed  can  hardly  be  com- 
pletely eradicated  but  by  frequent  cultivation,  and  by  green  crops  assisted  by  the  hoe. 
[Oxfordshire  Report,  pp.  234.  240.) 

4535.  The  heath  (E«ca)  is  a  hardy  plant,  palatable  and  nutritious  to  sheep;  and 
under  its  protection  coarse  grasses  are  often  produced.  When  young,  or  in  flower,  it 
may  be  cut  and  converted  into  an  inferior  species  of  winter  provision  for  stock  ;  but 
where  it  can  be  obtained,  it  is  desirable  to  have  grass  in  its  stead.  For  this  purpose,  the 
land  may  in  some  cases  be  flooded,  and  in  others  the  heath  may  be  burneti,  and  the 
land  kept  free  from  stock  for  eighteen  months ;  in  consequence  of  either  of  these  modes, 
many  new  grasses  will  spring  up,  from  the  destruction  of  the  heath,  and  the  enrich- 
ing quality  of  the  deposit  from  the  water  or  the  ashes.  The  improvement  is  very 
great ;  more  especially  if  the  land  be  drained,  and  lime  or  compost  applied.  ( Gen. 
Rep.  of  Scot.  vol.  ii.  p.  359. )  But  if  the  land  be  too  soon  depastured,  the  grasses  being 
v.-eak  and  tender,  the  sheep  or  cattle  will  pull  tliem  up  with  their  roots,  and  will  mate- 
rially injure  the  pasture.  (Stutislical  Account  of  Scotland,  vol.  iv.  p.  465.)  Where  it  is 
proposed  to  cultivate  the  land  for  arable  crops,  the  lime  applied  should  be  in  a  finely 
powdered  state,  highly  caustic,  and  as  equally  spread  as  possible.  {Com.  to  the  B.  of 
Agr.  vol.  ii.  p.  264.)  Lime  in  a  caustic  state  is  an  excellent  top  dressing  for  heath.  It 
is  astonishing  to  see  white  clover  spring  up,  after  lime  has  been  some  time  applied,  on 
spots  where  not  a  green  leaf  could  be  detected  before. 

4536.  Paring  and  burning  is  a  speedy  and  effectual  mode  of  bringing  a  surface  covered 
witli  coarse  herbage  into  a  state  of  culture.  Some  have  recommended  making  a  com- 
post of  the  pared  surface,  with  lime  ;  or  building  folds  or  earthen  walls  of  the  sods,  which, 
by  the  action  of  the  atmosphere,  become  friable  and  fertile  ;  but  these  processes  arc  slower 
and  not  so  effectual  as  paring  and  burning.  In  coarse  rough  pastures,  ant-hills  fre- 
quently abound,  which  are  effectually  destroyed  by  paring  and  burning.      {Code.) 

Sect.  IV.     Moors  and  their  Improvements. 

4537.  Moorlands  are  of  various  descriptions.  Sometimes  they  are  in  low  and  mild 
situations,  where  the  upper  soil  is  thin  or  scantily  supplied  with  vegetable  mould,  and 
where  the  bottom  or  undcr-stratum  is  impervious  and  barren  :  these,  in  general,  may  be 
reclaimed  with  more  or  less  advantage,  according  to  the  proximity  of  manure  or  markets, 
and  of  other  means  of  improvement.  Sometimes,  on  the  contrary,  they  are  in  situations 
much  elevated  above  the  level  of  the  sea ;  where  the  surface  is  covered  with  heath  and  other 
coarse  plants,  and  frequently  encumbered  with  stones  :  such  moors  are  seldom  worth  the 
expense  of  cultivation,  and  from  their  height  are  only  calculated  for  woods  or  pasturage, 

4538.  Moors  not  placed  in  high  or  bleak  sitnatio7is,  where  the  surface  is  close-swarded, 
or  covered  with  plants,  and  where  the  subsoil  is  naturally  either  not  altogetlier  wet,  or 
capable  of  being  made  sufficiently  dry  at  a  moderate  expense,  may  not  only  be  reclaimed, 
but  can  often  be  highly  improved  by  the  common  operations  of  farm  culture,  by  paring 
and  burning,  by  fallow  and  liming,  or  by  trenching  or  deep  ploughing. 

iB"9.  Vast  improvements  on  different  sorts  of  moor;/  lands  have  been  marie  in  Yorlisliire  where  there  are 
immense  tracts  of  inoors.  It  is  stated  in  The  Agricxdtural  Report  of  the  North  liidmg  of  Yorkshire,  that 
an  improvement  was  made  upon  Lockton  Moor,  on  a  quantity  of  land  of  about  seventy  acres,  wliich  would 
not  let  for  more  tlian  Is.  per  acre  before  it  was  enclosed.  Of  this  forty-eight  acres  were  pared  and  burnt, 
and  sown  with  rajie,  except  about  an  acre  sown  with  rye;  the  produce  about  sixty  quarters.  The  rj'e 
grew  very  strong,  and  in  height  not  less  than  six  feet,  and  was  sold,  while  standing,  for  five  guineas  the 
acre.  The  land  was  only  once  plouglied,  otherwise  the  crop  of  rape  would  probably  have  been  much 
better.    One  hundred  and  twenty  chaldrons  (each  thirty-two  bushels)  of  lime  were  ploughed  into  the 


746  PRACTICE  OF  AGRICULTURE.  Pakt  III. 

field  ;  which,  for  want  of  moio  frequent  ploughing,  was  probably  not  of  the  service  it  otherwise  might 
have  been.  Part  of  the  land  was  afterwards  sown  down  with  oats  and  grass  seeds  ;  the  former  of  which 
afforded  but  a  moderate  crop,  the  latter  a  very  good  one,  and  has  since  produced  two  loads,  120  stones 
each,  per  acre.  The  seeds  sown  were  rye-grass,  rib-grass,  white  clover,  and  trefoil ;  of  these,  the  first 
succeeded  amazingly,  the  others  not  so  well ;  potatoes  throve  very  well ;  turnips  not  equal  to  them.  A 
farm-house  has  been  built  upon  it,  which  now,  alng  with  five  acres  more  of  the  same  kind  of  land,  is  let 
on  lease  at  thirty  pounds  per  annum.  The  soil  consisted,  in  general,  of  benty  peat,  upon  red  gritstone, 
with  a  mixture  of  clay  upon  limestone ;  this  last  is,  in  some  places,  at  a  considerable  depth,  in  others, 
sufficiently  near  the  surface  for  lime  to  be  burnt  on  the  premises. 

4540.  Finlaysotis  rid-plough  (§  2605.)  has  been  found  a  valuable  implement  in 
breaking  up  heath  and  moorlands,  in  Scotland. 

Sect.  V.     Peat  Mosses,  Bogs,  and  Morasses,  and  their  Improvement. 

4541.  Mossy  and  hoggy  surfaces  occupy  a  very  considerable  portion  of  the  British 
Isles.  In  Ireland  alone  tliere  are  of  flat  red  bog,  capable  of  being  converted  to  the 
general  purposes  of  agriculture,  1,576,000  acres  ;  and  of  peat  soil,  covering  mountains, 
capable  of  being  improved  for  pasture,  or  beneficially  applied  to  the  purposes  of  plant- 
ation, 1,255,000  acres,  making  together  nearly  three  millions  of  acres.  Mossy  lands, 
whether  on  mountains  or  plains,  are  of  two  kinds :  the  one  black  and  solid ;  the  other 
spongy,  containing  a  great  quantity  of  water,  with  a  proportion  of  fibrous  materials. 

4542.  Black  mosses,  though  formerly  considered  irreclaimable,  are  now  found  capable 
of  great  melioration.  By  cultivation,  they  may  be  completely  changed  in  their  quality 
and  appearance  ;  and,  from  a  peaty,  become  a  soft  vegetable  earth  of  great  fertility. 
They  may  be  converted  into  pasture  ;  or,  after  being  thoroughly  drained,  thriving  plant- 
ations may  be  raised  upon  them  ;  or,  under  judicious  management,  they  will  produce 
crops  of  grain  and  roots ;  or,  they  may  be  formed  into  meadow-land  of  considerable 
value. 

4543.  Flow,  fluid,  or  spongy  mosses,  abound  in  various  parts  of  the  British  Isles.  Such 
miosses  are  sometimes  from  ten  to  twenty  feet  deep,  and  even  more,  but  the  average  may 
be  stated  at  from  four  to  eight.  In  high  situations,  their  improvement  is  attended  with 
so  much  expense,  and  the  returns  are  so  scanty,  that  it  is  advisable  to  leave  them  in  their 
original  state  ;  but  where  advantageously  situated,  it  is  now  proved  that  they  may  be 
profitably  converted  into  arable  land,  or  valuable  meadow.  If  they  are  not  too  high 
above  the  level  of  the  sea,  arable  crops  may  be  successfully  cultivated.  Potatoes,  and 
other  green  crops,  where  manure  can  be  obtained,  mav  likewise  be  raised  on  them  with 
advantage. 

45M.  Pent  is  certainly  a  production  capable  of  administering  to  the  support  of  many  valuable  kinds  of 
plants :  but  to  effect  this  purpose,  it  must  be  reduced  to  such  a  state,  either  by  the  application  of  fire,  or 
the  influence  of  putrefaction,  as  may  prepare  it  for  their  nourishment.  In  either  of  these  ways,  peat  may 
be  changed  into  a  soil  fit  for  the  production  of  grass,  of  herbs,  or  of  roots.  The  application  of  a  proper 
quantity  of  lime,  chalk,  or  marl,  prepares  it  equally  well  for  the  production  of  corn.     (Code.) 

45+.5.  The  fundamental  improvement  of  all  peat  soils  is  drainage,  which  alone  will  in  a  few  years  change 
a  boggy  to  a  grassy  surface.  After  being  drained,  the  surface  may  be  covered  with  earthy  materials, 
pared  and  burned,  fallowed,  dug,  trenched,  or  rolled.  The  celebrated  Duke  of  Bridgewater  covered  a 
part  of  Chatmoss  with  the  refuse  of  coal-pits,  a  mixture  of  earths  and  stones  of  different  qualities  and 
sizes,  which  were  brought  in  barges  out  of  the  interior  of  a  mountain  ;  and,  by  compressing  the  surface, 
enabled  it  to  bear  pasturing  stock.  Its  fertility  was  promoted  by  the  vegetable  mould  of  the  morass,  which 
presently  rose  and  mixed  with  the  heavier  materials  which  were  spread  upon  it.  {Marshal  on  Landed 
Property,  p.  46.) 

4546.  The  fenny  g-ounds  of  Huntingdonshire  are  in  some  cases  improved  by  applying  marl  to  the  sur- 
face. Where  that  substance  is  mixed  with  the  fen  soil,  the  finer  grasses  flourish  beyond  what  they  do  on 
the  fen  soil  unmixed  ;  and  when  the  mixed  soil  is  ploughed,  and  sown  with  any  sort  of  grain,  the  calca. 
reous  earth  renders  the  crops  less  apt  to  fall  down,  the  produce  is  greater,  and  the  grain  of  better  quality 
than  on  any  other  part  of  the  land.     (Huntingdonshire  lieport,  p.  301.) 

4547.  Covering  the  surface  cf  peat  bogs  with  earth  has  been  practised  in  several  parts  of  Scotland.  Clay, 
sand,  gravel,  shells,  and  sea  ooze,  two  or  three  inches  thick,  or  more,  have  been  used  ;  and  land,  originally 
of  no  value,  has  thus  been  rendered  worth  from  21.  to  3/.  and  even  4A  per  acre.  The  horses  upon  this 
land  must  either  be  equipped  with  wooden  clogs,  or  the  work  performed  in  frosty  weather,  when  the 
surface  of  the  moss  is  hard.  Coarse  obdurate  clay  (provincially  till)  is  peculiarly  calculated  for  this  pro- 
cess ;  as,  when  it  is  blended  with  peat  and  some  calcareous  matter,  it  contains  all  tliepropertiesof  a  fertile 
soil.  {Clydesdale  Report,  p.  1.50,  note.1  This  is  certainly  an  expensive  method  of  improving  land,  unless 
the  substance  to  be  laid  upon  it  is  within  .500  yards'  distance  ;  but  where  it  can  properly  be  done,  the  moss 
thus  obtains  solidity,  and  after  it  has  been  supplied  with  calcareous  earth,  it  may  be  cultivated,  like  other 
soils,  in  a  rotation  of  white  and  green  crops.  In  the  neighbourhood  of  populous  towns,  where  the 
rent  of  land  is  high,  the  covering  substance  may  be  conveyed  from  a  greater  distance  than  500  yards. 
{Code.) 

4548.  Rolling  peaty  surfaces  has  been  found  to  improve  them.  The  greatest  defect  of  soft  soils  is,  that 
the  drought  easdy  penetrates  them,  and  they  become  too  open.  The  roller  is  an  antidote  to  that  evil,  and 
the  expense  is  the  only  thing  that  ought  to  set  bounds  to  the  practice  of  this  operation.  It  also  tends  to 
destroy  those  worms,  grubs,  and  insects,  with  which  light  and  fenny  land  is  apt  to  be  infested.  The  roller 
for  such  soils  ought  not  to  be  heavy,  nor  of  a  narrow  diameter.     If  it  is  weighty,  and  the  diameter  small, 

it  sinks  too  much  where  the  pressure  falls,  which  causes  the  soft  moss  to  rise 
before  and  behind  the  roller,  and  thus,  instead  of  consolidating,  it  rends  the  soil. 
A  gentle  pressure  consolidates  moss,  but  too  much  weight  has  a  contrary  effect. 
A  roller  for  moss  ought  therefore  to  be  formed  of  wood,  the  cylinder  about  four 
feet  diameter,  and  mounted  to  be  drawn  by  two  or  three  men.  Three  small 
rollers  working  in  one  frame,  {Jig.  7<19.),  have  sometimes  been  so  drawn.  When 
horses  are  employed,  they  ought  to  have  clogs  or  pattens,  if  likely  to  sink.  The 
oftener  the  rolling  is  performed,  on  spongy  soils  as  long  as  the  crops  of  corn  or 
grass  will  admit  of  it,  the  better,  and  the  more  certain  is  the  result. 


Book  III.  IMPROVING  MARSHES.  747 

4549.  An  extensive  trait  of  moit  in  the  cmmlij  of  Lantttsler      strfcta,  and  other  plants,  whoso  matted  roots  are  almost  im- 
has  been  recently  improved  by  the  celebrated  Roscoe  of  Liver-       perishable.     The  moss  being  thus  brouRht  to  a  tolerably  dry 


pool,  in  a  very  spirited  and  skilful  maimer.    Chatmoss  in  that  and  level  surface,   I  then  ploujjh  it  in  a  re Rular  furrow  ^^^ 

county  is  well  known  ;  its  length  is  about  sii  miles,  its  greatest  inches  deep-  and  as  soon  as  possible  after  it  is  thus  turned  up  I 

breadth  about  three  miles,  and  its  depth  may  be  estimated  set  upon  it  the  necessary  quantity  of  marl,  not  less  than  tuo 

from  ten  to  upwards  of  thirty  feet.     It  is  entirely  composed  of  hundred  cubic  yards  to  the  acre.    As  the  marl  begins  to  crum- 

the  substance  well  known  by  the  name  of  peat,  being  an  aggre-  ble  and  fall  with  the  sun  or  frost,  it  is  spread  over  the  land 

gate  of  vegetable  matter,  disorganised  and  inert,  but  preserved  with  considerable  eiacmess,  after  which   I   put  in  a  crop  as 

by  certain  causes  from  putrefaction.    On  the  surface  it  is  light  early  as  possible,  sometimes  by  the  plough,  and  at  others  with 

and  fibrous,  but  becomes  more  dense  below.     On  cutting  to  a  the  horse-scufile  or  scarifier,  according  to  the  nature  of  the 

considerable  depth,  it    is   found  to  be  black,  compact,  and  crop,  adding,  for  the  first  crop,  a  quantity  of  manure,  which  I 

heavy,  and  in  many  respects  resembling  coal.    There  is  not  bringdown  the  navigable  river  Irwell,  to  the  borders  of  the 

throughout  the  whole  moss  the  least  intermixture  of  sand,  moss,  setting  on  about  twentv  tons  to  the  acre.    Moss  land  thus 

gravel,  or  other  material,  the  entire  substance  being  a  pure  treated  may  not  only  be  adVantageouslv  cropped  Me  firat  year 

vegetable.    About   1796  or  1797,  Roscoe  began  to  improve  with  green  crops,  as  potatoes,  turnips, '&c.  but  with'anv  kind 

TrafTord  moss,  a  tract  of  three  hundred  acres,  lying  two  miles  of  grain  ;  and  as  wheat  has,  of  late,  paid  belter  to  the  farmer 

east  of  Chatmoss ;  and  his  operations  on  it  seem  to  have  been  than  any  other,  I  have  hitherto  chiefly  relied  upon  it,  as  my 

so  successful  as  to  encourage  him  to  proceed  with  Chatmoss.  first  crop,  for  reimbursing  the  expense." 

In  the  improvement  of  the  latter,  he  found  it  unnecessai-y  to  455'^.  The  eijiense  of  the  several  plougbings,  with  the  bum- 
incur  so  heavy  an  expense  for  drainage  as  he  had  done  in  the  ing,  sowing,  and  hajTowing,  and  of  the  marl  anil  manure,  but 
former.  Prom  observing  that  where  the  moss  had  been  dug  exclusive  of  the  seed,  and  also  of  the  previous  drainage  and 
for  peat,  the  water  had  drawn  towards  it  from  a  distance  of  general  charges,  amounts  to  IS/.  5^. per  acre;  and  in  lH12,on 
fifty  to  a  hundred  yards,  he  conceived  that  if  each  drain  had  to  one  piece  of  land  thus  improved,  Koscoe  had  twenty  bushels  of 
draw  the  water  only  twenty-five  yards,  they  would,  within  a  wheat,  then  worth  a  guinea  per  bushel,  and  on  another  piece 
reasonable  time,  undoubtedly  answer  the  purpose.  The  whole  eighteen  bushels  ;  but  these  were  the  best  crops  upon  the  moss, 
of  the  moss  was  therefore  laid  out  on  the  following  plan  :  —  **  Both  lime  and  marl  are  generally  to  be  found  within  a  rea- 
4.550.  A  main  road,  Roscoe  states,  **  was  first  carried  nearly  sonable  distance ;  and  the  preference  given  to  either  of  them 
from  east  to  west,  through  the  whole  extent  of  my  portion  of  will  much  depend  upon  the  facility  of  obtaining  it.  The 
the  moss.  This  road  is  about  three  miles  long  and  thirty-six  quantity  of  lime  necessary  for  the  purpose  is  so  small,  in  pro- 
feet  wide ;  it  is  bounded  on  each  side  by  a  main  drain,  seven  portion  to  that  of  marl,  that,  where  the  distance  is  great,  and 
feet  wide  and  six  feet  deep,  from  which  the  water  is  conveyed,  the  carriage  high,  it  is  more  advisable  to  make  use  of  it ;  but 
by  a  con,-.iderable  fall,  to  the  river.  From  these  two  main  where  marl  is  upon  the  spot,  or  can  be  obtained  in  sufficient 
drains,  othtr  drains  diverge,  at  fifty  yards*  distance  from  each  quantity  at  a  reasonable  expense,  it  appears  to  be  preferable." 
other,  and  extend  from  CLich  side  of  the  road  to  the  utmost  Koscoe  is  thoroughly  convinced,  after  a  great  many  different 
limits  of  the  moss.  Thus,  each  field  contains  fifty  yards  in  trials,  that  all  temporizing  expedients  are  fallacious;  and  **  that 
front  to  the  road,  and  is  of  an  indefinite  length,  according  as  the  the  best  method  of  improving  moss  land  is  by  the  applicaiion  (j/* 
boundary  of  the  moss  varies.  These  fielti-drains  are  four  feet  a  calcareous  suhstance,  m  sriffident  quantity  to  convert  the  moas 
wide  at  the  top,  one  foot  at  the  bottom, and  four  feet  and  a  half  into  a  soil,  and  bi^  the  occasional  use  of  animal  or  other  extraneous 
deep.     They  are  kept  carefully  open,  and,  as  far  as  my  esperi-  manures,  such  as  the  course  of  cultivation,  and  the  nature  of 


ence  hitherto  goes,  I  believe  they  will  sufficiently  drain  the  the  crops,  may  be  f'und  to  require, 

moss,  without  having  recourse  to  underdraining,  which  I  have  45.03.  Roscoe's  contrioance  for  convei/inff  on  the  mart  seems 

never  mad*"  use  of  at  Chatmo>s,  except  in  a  very  few  instances,  peculiar.    It  v.-ou!d  not  be  practicable,  he  observes,  to  effect 

when,  from  the  lowness  of  the  surface,  the  water  could  not  the  marling  at  so  cheap  a  rate,  (10/.  per  acre,)  were  it  not  for 

readily  be  gotten  off  without  open  channels,  which  might  ob-  the  assistance  of  an  iron  road  or  railway,  laid  upon  boards  or 

6truct  the  plough."  sleepers,  and  moveable  at  pleasure.    Along  this  road  the  marl 

4551.  The  cutfivation  qfthe  moss  then  proceeds  in  the  following  is  conveyed  in  waggons  with  small  iron  wheels,  each  drawn  by 

manner:  —  *'  After  setting  fire  to  the  heath  and  herbage  on  one   man.    These  waggons,    by  taking  out  a  pin,  turn  their 

the  moss,  and  burning  it  down  as  far  as  practicable,  I  plough  a  ladingout  on  either  side  ;  they  carry  about  15  cv.t.  each,  being 

thin  sod  or  furrow,  with  a  very  sharp  horse-plough,  which  I  as  much  as  could  heretofore  be  conveyed  over  the  moss  by  a 

bum  in  small  heaps  and  dissipate:  considering  it  of  little  use  cart  with  a  driver  and  two  horses, 
but  to  destroy  the  tough  sods  of  the  Eridphorum,  itfjCrdus 

4551.  An  ano7)ialous  mode  of  treating  peat  bogs  was  invented  and  practised  by  the  late  Lord  Kaimes, 
which  may  be  applicable  in  a  few  cases.  This  singular  mode  can  be  adopted  only  where  there  is  a  com- 
mand of  water,  antl  where  the  subjacent  clay  is  of  a  most  fertile  quality,  or  consists  of  alluvial  soil.  A 
stream  of  water  is  brought  into  the  moss,  into  which  the  spongy  upper  stratum  is  first  thrown,  and  after- 
wards the  heavier  mo.ss,  in  small  quantities  at  a  time  ;  the  whole  is  then  conveyed  by  the  stream  into  the 
neighbouring  river,  and  thence  to  the  sea.  The  moss  thus  got  rid  of,  in  the  instance  of  Blair  Drummond, 
in  Perthshire,  was,  on  an  average,  about  seven  feet  deep.  Much  ingenuity  was  displayed  in  constructing 
the  machinery,  to  supply  water  for  removing  the  moss,  previously  to  the  improvement  of  the  rich  soil 
below.  It  required  both  the  genius  and  the  perseverance  of  Lord  Kaimes  to  complete  this  scheme;  but 
by  this  singular  mode  of  improvement,  about  ICXK)  English  acres  have  been  already  cleared,  a  population  of 
above  900  inhabitants  furnished  with  the  means  of  subsistence,  and  an  extensive  district,  where  only  snipes 
and  moorfowl  were  formerly  maintained,  is  now  converted,  as  if  by  magic,  into  a  rich  and  fertile  carse,  or 
tract  of  alluvial  soil.  (Code.)  \x\  The  General  Report  of  Scotland,  h\i^e\\d\y.,sa\.  ii.  p.  38.,  and  at  p.  326 
of  this  work,  will  be  found  a  detailed  account  of  this  improvement. 

45.55.  Moss  has  been  converted  into  manure  by  fermentation  with  stable  dung,  and  with  this  article 
joined  with  whale  oil.  In  the  highland  Soc.  Trans.,  vol  vii.,  an  account  is  given  (p.  147.)  of  several  ex- 
periments of  this  kind  by  W.  Bell,  Esq,  :  —  A  layer  of  moss  a  foot  thick  was  formed  after  the  material  was 
tolerably  dry,  in  the  month  of  June;  above  this  a  layer  of  stable  dung  was  placed,  at  least  twice  the  thick- 
ness of  that  of  moss  ;  next  followed  another  layer  of  moss  thicker  than  the  first ;  on  this  last  layer  a  ton 
of  coarse  whale  oil  was  poured,  and  the  whole  was  completely  covered  up  with  moss.  In  ten  days  the 
whole  mass  came  freely  into  heat ;  in  about  eight  weeks  it  was  turned,  and  continued  to  ferment  freely ; 
in  a  few  weeks  afterwards  the  whole  mass  resembled  black  garden  mould.  Out  of  twenty-five  cubic 
yards  of  stable  dung,  and  one  ton  of  oil,  two  hundred  and  sixty  cubic  yards  of  compost  were  pro- 
duced. 

455().  Peat  may  be  charred  and  rendered  fit  to  be  used  like  charcoal  in  cookery  and  other  domestic  pur. 
poses,  in  the  same  way  as  wood  or  coal  is  charred,  and  in  much  less  time.  For  ordinary  purposes,  it  is 
charred  by  some  families  on  the  kitchen  fire,  thus  :  —  Take  a  dozen  or  fifteen  peats,  and  put  them  upon  the 
top  of  the  kitchen  fire,  upon  edge  :  they  will  soon  draw  up  the  coal  fire,  and  become  red  in  a  short  time : 
after  being  turned  about  once  or  twice,  and  done  with  smoking,  they  are  charred,  and  may  bo  removed  to 
the  stoves:  if  more  char  is  wanted,  put  on  another  supply  of  peat,  as  before  mentioned.  By  following 
this  plan,  you  keep  up  the  kitchen  fire,  and  have  at  the  same  time,  with  very  little  trouble,  a  supply  of  the 
best  charred  peat,  perfectly  free  of  smoke  ;  and  the  vapour  is  by  no  means  so  noxious  as  charcoal  made 
from  wood.  Peats  charred  in  this  way  may  be  used  in  a  chafer,  in  any  room,  or  even  in  a  nursery,  with- 
out any  danger  arising  from  the  vapour.  It  would  also  be  found  very  fit  for  the  warming  of  beds;  and 
much  better  than  live  coals,  which  are  in  general  used  full  of  sulphur,  and  smell  all  over  the  house. 
{Farm.  Mag.  vol.  xvii.) 

Sect.  VI.     Marshes  and  their  Improvement- 

4557.  A  trad  nfla7id  on  the  borders  of  the  sea  or  of  a  large  river  is  called  a  marsh: 
it  differs  from  the  fen,  bog,  and  morass,  in  consisting  of  a  firmer  and  better  soil, 
and  in  being  occasionally  flooded.  Marshes  arc  generally  divided  into  fresh-wafer 
marshes  and  salt-water  marshes ;  the  latter  sometimes  called  saltings  or  ings  :  fresh- 
water marshes  differ  from  meadows,  in  being  generally  soaked  with  water  from  the  sub- 
soils or  springs. 

4558.  Fresh-ioater  viarshcs  are  often  found  interspersed  with  arable  land,  where  springs 
rise,  and  redundant  water  has  not  been  carried  off";  and  may  be  improved  by  a  course  ot 
ditching,  draining,  and  ploughing.      Where  large  inland  marshes  are  almost  constantly 
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covered  with  water,  or  the  soil  is  extremely  wet,  they  may  be  drained,  as  large  districts  in. 
the  fens  of  Lincolnshire  have  been,  and  made  highly  valuable.  The  object,  in  that  case, 
is,  by  embankments,  draining,  and  other  means  of  improvement,  to  convert  these  marshes 
into  pasture  or  meadow,  or  even  arable  lands  ;  and  where  such  improvements  cannot  be 
accomplished,  the  most  useful  woody  aquatics,  as  willows,  osiers,  &c.,  may  be  grown  with 
advantage. 

4559.  Ronrnei/  marsh  is  one  of  the  most  extensive  and  fertile  fresh-water  marshes  in 
Britain.  It  contains  nearly  24,000  acres ;  besides  which  Walland  marsh  and  Dinge 
marsh,  which  are  comprised  within  the  walls,  contain,  the  former  12,000,  and  the  latter 
8,000  acres.  Boys  informs  us  that  "  the  internal  regulations  of  these  marshes  are  com- 
mitted to  the  superintendence  of  expenditors.  These  are  appointed  by  the  Commissioners 
of  Sewers,  and  are  to  take  care  that  the  repairs  of  the  walls  are  maintained  in  due  order, 
and  that  the  costs  attending  the  same  be  levied  on  each  tenant  according  to  the  number 
of  acres  occupied  by  him ;  for  which  pvirpose  they  are  to  cause  assessments  to  be  made 
out,  with  the  names  of  the  occupiers,  and  the  rateable  proportions  to  be  borne  by  them 
respectively  ;  and  these  rates,  which  must  be  confirmed  by  the  commissioners,  are  termed 
scots  ;  and  that  when  any  occupier  refuses  to  pay  his  scot,  the  expenditors  can  obtain  a 
warrant  from  the  commissioners,  empowering  them  to  distrain  for  the  saine,  as  for  any 
other  tax."  These  marshes  are  both  appropriated  to  the  purposes  of  breeding  and 
feeding. 

4560.  Salt  water  marshes  are  subject  to  be  overflowed  at  every  spring  tide,  and  at  other 
times,  wlien,  from  the  violence  of  the  wind  or  the  impetuosity  of  the  tide,  the  water  flows 
beyond  its  usual  limits.  Their  goodness  is  in  a  great  measure  analogous  to  the  fertility 
of  the  adjoining  marshes  ;  and  their  extent  differs  according  to  the  situation.  Embank- 
ments, as  it  is  remarked  in  The  Code  of  Agriculture,  are  perhaps  the  only  means  by  which 
tliey  can  be  effectually  improved,  especially  when  they  are  deficient  in  pasture.  How- 
ever, where  pasture  abounds,  they  are  in  some  cases  more  valuable  than  arable  lands,  the 
pasture  operating  as  a  medicine  upon  diseased  cattle. 

4561.  Mai-shes  on  the  Thames.  In  The  Jgricultur,<J  Survey  of  Kent  it  is  asserted,  that 
great  profit  is  made  by  the  renters  of  marshes  bordering  on  the  Thames,  in  the  neigh- 
bourhood of  London,  from  the  grazing  of  horses,  the  pasture  being  deservedly  accounted 
salubrious  to  that  useful  animal.  Such  horses  as  have  been  worn  down  by  hard  travel, 
or  long  afllicted  with  the  farcy,  lameness,  &c.,  have  frequently  been  restored  to  their 
pristine  health  and  vigour,  by  a  few  months'  run  in  the  marshes,  especially  on  the  salt- 
ings ;  but  as  every  piece  of  marsh  land  in  some  measure  participates  of  this  saline  dis- 
position, so  do  tliey  all  of  them  possess,  in  a  comparative  degree,  the  virtues  above 
mentioned,  and  for  this  reason  the  Londoners  are  happy  to  procure  a  run  for  their 
horses,  at  4s.  or  5s.  per  week.  Another  method  practised  by  the  graziers  in  the  vicinity 
of  London  is,  to  purchase  sheep  or  bullocks  in  Smithfield  at  a  hanging  market,  which, 
being  turned  into  the  marshes,  in  the  lapse  of  a  few  weeks  are  not  only  much  improved 
in  flesh,  but  go  off"  at  a  time  when  the  markets,  being  less  crowded,  have  considerably 
advanced  in  price  ;  and  thus  a  twofold  gain  is  made  from  this  traffic.  Many  of  the 
wealthy  butchers  of  the  metropolis  are  possessed  of  a  tract  of  this  marsh  land,  and, 
having  from  their  constant  attendance  at  Smithfield,  a  perfect  knowledge  of  the  rise  and 
fall  in  the  markets,  they  are  consequently  enabled  to  judge  with  certainty  when  will  be 
the  proper  time  to  buy  in  their  stock,  and  at  what  period  to  dispose  of  them. 

4562.  In  various  districts  of  the  island  situated  on  the  borders  of  the  sea,  or  near  tlie 
mouths  of  large  rivers,  there  are  many  very  extensive  tracts  of  this  description  of  land, 
which  by  proper  drainage  and  enclosure  may  be  rendered  highly  valuable  and  productive. 
This  is  particularly  the  case  in  Somersetshire  and  Lincolnshire.  In  the  former  of  these 
counties,  vast  improvements  have,  according  to  Billingsley,  as  stated  in  his  able  Survey, 
been  effected  by  the  cutting  of  ditches,  for  the  purpose  of  dividing  the  property,  and  the 
deepening  of  the  general  outlets  to  discharge  the  superfluous  water.  Many  thousand 
acres  which  were  formerly  overflowed  for  months  together,  and  consequently  of  little  or 
no  value,  are  now  become  fine  grazing  and  dairy  lands. 

Sect.  VII.     Downs  and  other  Shore  Lands. 

4563.  Downs  are  thc^e  undulating  smooth  surfaces  covered  with  close  and  fine  turf 
met  with  in  some  districts  on  the  sea-shore  ;  the  soil  is  sometimes  sandy,  and  at  other 
times  clay  or  loam.  In  inland  situations  there  are  also  down  lands,  as  in  Wiltshire, 
Lincolnshire,  and  Yorkshire  ;  in  the  latter  two  counties  they  are  called  wolds. 

4564.  Sandy  doirns  on  the  sea-shore  are  often  more  valuable  in  their  natural  state 
than  after  cultivation.  In  a  state  of  nature  they  frequently  afford  good  pasture  for  sheep 
and  rabbits,  and  at  other  times  produce  grasses  that  may  be  used  as  food  for  cattle,  or  as 
litter.  But  the  great  object  should  be  to  raise  plants  which  contribute  to  fix  these  soils, 
and  to  prevent  them  from  being  drifted  by  the  winds,  which  often  occasion  incalculable 
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mischief.  The  most  suitable  plants  for  the  purpose  are,  the  E'lyhnus  arcnarius,  Jiincus 
arenilrius,  ^/rundo  Donax,  Ononis  spinosa,  Galium  verum,  Tussilago  Petasites,  and  a 
variety  of  other  creeping-rooted  plants  and  grasses.  Of  woody  plants,  the  elder  is 
one  of  the  best  for  resisting  the  sea  breeze,  and  requires  only  to  be  inserted  in  the 
sand  in  large  truncheons.  Where  the  sands  on  sea-shores  are  mixed  with  shells, 
and  not  very  liable  to  drift,  if  they  can  be  sheltered  by  fences  or  an  embankment, 
and  sown  with  wliite  clover,  it  will  be  found  both  an  economical  and  profitable 
improvement. 

4565.  T/ic  drift-sands  of  the  outer  ?Iehrides  have  in  some  places  been  consolidated  and  covered  with  verd. 
ure  by  "  square  pieces  of  turf,  cut  from  solid  sward,  and  laid  upon 
the  drifting  surface,  in  steep  places  nearer  to  each  other,  and  in  less 
inclined  places  at  a  greater  distance  :  on  very  rapid  declivities  the  turfs 
are  placed  in  contiguity.  These  turfs,  although  separated  by  intervals 
of  a  foot  or  so  of  sand,  are  not  liable  to  be  buried,  except  in  very  ex- 
posed places."  (Qiiar.  Juur.  Agr.  vol.  i.  p.  715.)  N.  Macleod,  Esq.  of 
Harris,  has  reclaimed  and  brought  into  useful  permanent  pasture 
above  120  acres  of  useless  drifting  sand,  by  planting  it  with  ^rundo 
aren&ria  {fig.lW.)  in  1819.  The  operation  is  performed  in  September, 
by  cutting  the  plants  "  about  two  inches  below  the  surface  with  a 
small  thin-edged  spade,  with  a  short  handle,  which  a  man  can  use  in 
his  right  hand,  at  the  same  time  taking  hold  of  the  grass  with  his  left; 
other  persons  carrying  it  to  the  blowing-sand  to  be  planted  in  a  hole,  or 
rather  a  cut,  made  in  the  sand,  about  eight  or  nine  inches  deep,  (and 
deeper  where  the  sand  is  very  open  and  much  exposed,)  by  a  large 
narrow-pointed  spade.  A  handful  of  Jriindo  areniria,  or  bent  grass, 
was  put  into  each  of  these  cuts,  which  were  about  twelve  inches  dis- 
tant, more  or  less,  according  to  the  exposure  of  the  situation.  When 
properly  tixed  in  the  blowing-sand,  the  roots  begin  to  grow  and  spread 
under  the  surface,  in  the  course  of  a  month  after  planting.  This  grass 
is  relished  by  cattle  in  summer,  but  it  is  of  greater  value,  by  preserv- 
ing it  on  the  ground  for  wintering  cattle  :  it  would  be  injudicious  to  cut 
,  ,  I     m™////S  V  I  II  '''  ''scause  it  will  stand  the  winter  better  than  any  other  grass,  and  is 

\li       wiWim'  1/1  seldom  covered  with  snow.   Neither  wind,  rain,  nor  frost  will  destroy  it; 

V\l       vfiWf  I  Ji  ''"t  tli^  o''^  grass  naturally  decays  towards  the  latter  end  of  spring  and 

\\        Wm  III  the  beginning  of  summer,  as  the  new  crop  grows.    White  and  red  clover 

V  ill    Alifl  III  will  grow  spontaneously  among  this  grass  in  the  course  of  a  few  years, 

provided  it  is  well  secured.     {Traits.  Highl.  Hoc.  \o\.  \\.f.'-2Qo.) 

4566.    Poor  sandy  soils  in  inland  districts  are  not  unfre- 
quently  stocked  with  rabbits.    When  tlie  productions  of  ara- 
ble lands  are  high,  it  is  found  worth  while  to  break  up  these 
warrens  and  cultivate  corn  and  turnips ;  but  it  frequently  happens  that,  taking  the  requi- 
site outlay  of  capital,  and  the  expenses  and  risk  into  consideration,  they  do  not  pay  so 
well  as  when  stocked  with  rabbits.      Such  lands  are  generally  well  adapted  for  plant- 
711  ing ;    t>ut  in   tliis,   as   in   every  other  case 

where  there  is  a  choice,  circumstances  must 
direct  what  line  of  improvement  is  to  be 
adopted. 

4567     Shores  and  sea  beaches  of  gravel  and 

shingle,  without  either  soil  or  vegetation,  are 

'  perhaps  the  mostunimproveable  spots  of  any; 

:  but  something  may  be  done  with  them  by 

burying  the  roots  of  the  arenarious  grasses 

^  along  with  a  little  clay  or  loamy  earth.      Of 

these,  the  best  is  the  ^rundo  arenkria  and 

iJ'iymus    arenJtrius    {Ji;;.  711.  a),     already 

mentioned ;     and    E.    geniculatus  (b)    and 

sibiricus  (c)  would  probably  succeed  equally 

well.      The  last  grows  on  the  sandy  wastes 

of  Siberia,  and  the  preceding  is  found  on 

the  shores  of  Britain. 


Chap.    V. 

Improvement  of  Lands  already  in  a  Slate  of  Culture, 

4568.  A  proflable  application  of  many  of  the  practices  recommended  in  the  chapters  of 
this  and  the  foregoing  Book  may  be  made  to  many  estates  which  have  been  long  under 
cultivation.  It  is  certain,  indeed,  that  the  majority  of  those  who  study  our  work  will 
have  that  object  more  in  view  than  the  laying  out  or  improvement  of  estates  ab  origine. 
Few  are  the  estates  in  Britain  in  which  the  farm  lands  do  not  admit  of  increased  value, 
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by  rectifying  the  shape  of  fields,  adjusting  their  size,  improving  the  fences,  draining  the 
soil,  or  adding  to  the  shelter  ;  and  few  are  the  farmeries  that  may  not  be  rendered  more 
commodious.  Of  this,  we  shall  give  a  few  examples,  after  we  have  stated  the  general 
principles  and  modes  of  proceeding. 

Sect.  I.    General  Principles  and  Modes  of  Procedure,  in  improving  Estates  already  more 

or  less  improved- 

4569.  The  groundwork  of  improvement,  on  which  a  practical  man  may  tread  with  safety 
and  full  effect,  is  an  accurate  delineation  of  the  existing  state,  together  with  a  faithful 
estimate  of  the  present  value,  of  the  lands,  and  other  particulars  of  an  estate  to  be  im- 
proved. A  general  map  of  the  appropriated  lands,  readily  exliibiting  the  several  farms 
and  fields  as  they  lie,  and  showing  the  existing  watercourses,  embankments,  fences,  and 
buildings  ;  the  woodlands,  standing  waters,  morasses,  and  moory  grounds ;  the  known 
mines  and  quarries  ;  together  wdth  the  commonable  lands  (if  any)  belonging  to  the  estate, 
forms  a  comprehensive  and  useful  subject  of  study  to  the  practical  improver.  It  is  to 
him,  what  the  map  of  a  country  is  to  a  traveller,  or  a  sea-chart  to  a  navigator.  If  an 
estate  is  large,  a  faithful  delineation  of  it  will  enable  him  in  a  few  hours  to  set  out  with 
advantages,  respecting  the  connections  and  dependencies  of  the  whole  and  its  several  parts, 
which,  were  he  deprived  of  such  scientific  assistance,  as  many  days,  weeks,  or  months 
could  not  furnish.  If  on  the  same  plan  appear  the  rental  value  of  each  field  or  parcel 
of  land,  and  the  annual  produce  of  each  mine,  quarry,  woodland,  and  productive  water, 
in  its  present  state,  the  preparatory  information  which  science  is  capable  of  supplying 
may  be  considered  as  complete  ;  and  it  remains  with  the  artist  to  study  with  persevering 
attention  the  subject  itself,  in  order  to  discover  the  species  of  improvements  of  which  it 
is  susceptible,  and  the  suitable  means  of  carrying  them  into  efi^ect. 

4570.  The  species  of  improvements  incident  to  landed  property  are  numerous.  They 
may,  however,  be  classed  under  the  following  heads  :  —  the  improvement  of  the  outline, 
and  general  consolidation  of  an  estate  by  purchase,  sale,  or  exchange  :  the  improvement 
of  the  roads ;  of  the  mines  and  minerals  ;  of  the  towns,  villages,  mills,  and  manufacto- 
ries ;  of  the  waters  ;  of  the  woods  and  plantations  ;  and  of  the  farmeries  and  farm  lands. 
This  last  subject  is  the  most  common,  and  to  it  we  shall  devote  the  succeeding  section. 
To  discuss  the  other  species  of  improvement,  as  applied  to  old  estates,  would  necessarily 
include  so  much  of  what  has  already  passed  in  review  in  the  foregoing  Book,  as  to  be 
wearisome  to  the  reader. 

Sect.  II.     Improvement  of  Farmeries  and  Farm  Lands. 

4571.  Farm  larids  are  of  more  or  less  value  according  to  the  means  of  occupying  them. 
Arable  lands  in  particular  require  buildings  and  other  conveniences  proportioned  to  the 
size  of  a  farm.  We  frequently  see  tenants  curbed  in  their  operations,  and  incurring  a 
waste  of  produce,  through  the  want  of  sufficient  homestalls.  On  the  other  hand,  we 
sometimes  observe  a  prodigality  of  expenditure  on  farm  buildings ;  thus  not  only  sinking 
money  unnecessarily,  but  incurring  unnecessary  expenses  in  subsequent  repairs,  by  ex- 
tending homesteads  beyond  the  sizes  of  farms.  In  some  cases,  therefore,  it  will  be 
found  necessary  to  curtail  the  extent  of  farm  buildings,  as  large  barns  ;  in  others  to 
enlarge  the  yards,  and  in  many  to  add  and  re-arrange  the  whole.  The  subject  there- 
fore may  be  considered  in  regard  to  design  and  execution  ;  but  as  we  have  already 
treated  fully  on  laying  out  new  farmeries,  we  shall  here  offer  only  a  few  general  remarks 
as  to  alterations. 

4572.  In  improving  the  plan  of  a  farmery,  the  given  intention  is  first  to  be  maturely 
considered,  and  the  several  requisites  to  be  carefully  ascertained.  The  given  site  is  next 
to  be  delineated,  so  as  to  show  the  existing  buildings,  yards,  roadways,  and  entrances  ; 
and  then,  by  maturely  studying  tlic  plan  alternately  with  the  site  itself,  the  improver  is 
to  endeavour  to  trace  out  the  most  suitable  alterations  ;  all  the  while  keeping  in  view  the 
perfection  of  arrangement,  the  situation  and  value  of  the  existing  buildings,  and  the  ex- 
penses of  alteration  ;  reconsidering  the  sul)ject  repeatedly,  until  tiie  judgment  be  fully 
satisfied.  It  is  much  easier  to  plan  and  erect  a  new  farmstead,  than  to  improve  one  which  is 
already  erected.  The  former  requires  science  and  ingenuity  only  ;  the  latter  good  sense 
and  judgment  also. 

4573.  In  executing  improvements  on  old  farmeries,  some  difficulty  occurs  as  to  the  in- 
corporation of  new  and  old  materials.  If  the  situation  and  plan  are  likely  to  be  of  per- 
manent approval,  the  new  erections  may  be  made  in  the  most  substantial  manner ; 
keeping  it  in  view  that  the  old,  which  are  repaired  at  the  time,  may  afterwards  be  wholly 
renewed.  But  if  the  repairs  and  improvements  are  not  to  extend  further  than  the 
duration  of  a  lease,  or  till,  by  the  expiration  of  various  leases,  some  general  plan  of 
improvement  can  be  determined  on,  then  old  materials  may  be  used,  or  less  permanent 
structures  may  be  erected. 
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4574.  As  an  example  of  adding  part  of  a  ncwhi-encloscd  comjnon-Jield  to  a  small  anciently  enclosed  grass- 
farm  (fig.  712.),  we  give 
the  following  case : 

4.'>75.  The  farmery  [a) 
and  ancient  enclosed  fields 
(6),  are  separated  from 
the  common  field  by  a 
road,  and  bounded  on  the 
otlier  side  by  a  lake.  The 
soil  is  a  soft  black  eartl 
on  a  gravelly  subsoil, 
the  surface  a  gentle  slope 
towards  the  lake.  The 
farm-house  is  supposed  to 
be  already  placed  in  this 
ancient  part ;  and  the  ob. 
ject  in  view  is  to  unite  a 
large  portion  of  the  com- 
mon field,  when  enclosed, 
to  each  ancient  farm,  so 
as  to  get  a  fair  rent  for  the 
lands  at  the  least  expense. 
The  soil  of  this  common 
field  is  a  light  poor  sand, 
with  nearly  a  flat  surface. 
The  circumstances  of  the 
country  are  favourable  to 
large  farms,  the  climate 
is  dry,  and  the  situation 
such  as  to  require  shelter. 
The  number  of  acres  to 
be  enclosed  and  added  to 
this  farm  is  12U0.  These 
will  be  most  advantage, 
ously  cultivated  in  six 
shifts  of,  1,"  turnips  (c) ; 
2,  barley  {d) ;  3,  artificial 
grasses  (e) ;  4  and  5,  the 
same  (/,  g) ;  6,  wheat  or 
oats  (A).  Each  shift  is 
proposed  to  be  separated 
by  a  plantation  for  shelter, 
and  no  inferior  divisions 
are  made.  In  two  of 
the  plantations  are  field, 
barns,  sheds,  &c.  where 
the  corn  grown  on  one- 
half  of  the  arable  lands  is 
threshed  by  a  moveable 
threshing-machine,  and 
the  straw  consumed  by 
cattle.  There  are  cottages 
at  each  of  these  barns  for 

labourers  to  attend  to  tlve  stock,  &c.     The  ridges  m  each  .  is  are  supposed  to  extend 

their  whole  length  ;  or  they  may  be  ploughed  as  if  the  whole  lji>;cik  \iLic  oiii>  one  ridge,  by  which  means 
not  a  moment  is  lost  in  turning  at  the  ends,  &e.  Hereford  or  Devon  oxen  are  supposed  the  beasts  of 
labour  on  this  farm. 

4576.  In  place  of  the  above  rotation,  wheat  may  be  added  after  the  second  year  of  arti- 
Icial  grasses,  and  one  shift  kept  entirely  under  saintfoin.  This  saintfoin  division  must 
of  course  be  changed  every  sixth  or  seventh  year.  However,  if  a  proper  mixture  of 
artificial  grasses  is  sown,  such  as  red,  white,  and  yellow  clover,  rib-grass,  burnet,  saint- 
foin, timothy,  cocksfoot,  rye-grass,  and  soft-grass,  the  produce  will  be  superior  to  that 
from  either  saintfoin  or  lucern  alone,  on  a  soil  such  as  this,  or  even  perhaps  on  any  soil. 
Every  agriculturist  of  observation  must  be  aware  that  the  efforts  of  annual  and  biennial 
plants  are  powerful  for  a  few  years  at  first,  and  that  they  uniformly  produce  a  greater 
bidk  than  perennials  :  the  latter  seem  to  compensate  for  this  temporary  bulk  by  a  steady 
durable  produce. 

4577.  The  old  pasttire  near  the  house  is  supposed  to  be  irrigated  from  the  upper  part 
of  the  lake,  by  a  cut  passing  near  the  house.  These  pastures  are  particularly  advan- 
tageous for  early  lambs,  milch  cows,  &c.  and  for  stock  in  general  in  seasons  of  great 
drought. 

4578.  Correcting  the  oxdlines  of  fields  is  one  of  the  most  obvious  sources  of  ameliora- 
tion on  many,  perhaps  on  most,  estates.  The  advantages  of  proper  sized  and  shaped 
enclosures  have  been  fully  pointed  out,  when  treating  of  laying  out  farm  lands,  and  in 
altering  existing  fences  the  same  principles  must  be  steadily  kept  in  view  ;  for  though, 
unless  by  a  total  eradication  of  all  the  existing  fences,  every  requisite  may  not  be  attain- 
able, yet  such  a  number  may  be  gained  as  amply  to  compensate  for  the  expense.  In 
altering  the  shape  and  size  of  fields,  besides  the  advantages  resulting  from  the  improve- 
ment in  form,  it  will  generally  be  found  that  a  number  of  culturable  acres  may  be  added 
to  the  farm  in  proportion  to  the  crookedness  and  width  of  the  fences.  Better  drainage 
and  roads  will  also  be  obtained,  and  where  ornament  is  an  object,  a  park-like  appearance 
may  be  produced  by  leaving  a  single  trees  as  part  of  what  may  have  stood  in  the  eradi- 
cated hedge.rows. 
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4579.  As  an  example  of  improving  the  shape  and  size  of  fields,  we  shall  refer  to  a  farm  of  ^50  acres, 
situated  in  Middlesex,  {fig.  7Jj.)     In  this  case,  the  fields  were  larger  than  usual,  but  the  fences  were  in 


many  parts  from  ten  to  fifteen  yards  in  width,  more  resembling  strips  of  copse  wood  than  fences,  as  they 
contained  hazel,  dogwood,  black  and  white  thorns,  wild  roses,  brambles,  and  a  variety  of  native  shrubs. 
The  lines  of  these  fences  were  so  ill  calculated  for  carrying  ofF  the  surface-water,  that  in  one  half  of  the 
fields  there  were  open  gutters  for  the  discharge  of  the  water  collected  in  the  hedge-row  ditches. 

4jS0.  In  the  centre  of  one  field  (2,")\  for  example,  above  ?n  acre  was  rendered  waste  by  the  water  from 
other  fields  (19,  20,  and  2Il,  which  water,  it  is  curious  to  remark,  might,  if  led  over  the  same  acre  agree- 
ably to  the  principles  of  irrigation,  have  produced  annually  at  least  two  loads  and  a  half  of  good  hay,  in 
place  of  annually  rendering  the  produce  of  this  acre  unmarketable.  The  water  of  some  fields  (as  16,  18, 
and  prirt  of  19,)  fan  in  a  diagonal  direction  through  another  (15),  two  acres  of  which  might  have  been  irri- 
gated bv  it  to  advantage. 

4581.  'In  the  farm,  when  altered  {fig.  714  1,  the  fields  are  more  uniform  in  shape  and  size  ;  their  sides 
are  parallel,  and  better  adapted  for  ploughing  the  lands  in  straight  ridges.     All  the  surface-water  is 


,^?^?^^a35naj^:s«'^ 


carried  ofTby  the  open  fence  drains.  Access  is  had  to  every  field  by  the  shortest  possible  road  from  the 
farmery.  Only  two-thirds  of  the  number  of  gates  formerly  required  are  requisite.  Fifty  acres  are  ren- 
dered useful  which  were  formerly  lost,  or  pernicious,  by  occupying  space  for  which  rent  was  paid,  and  by 
harbouring  insects  and  noxious  weeds  ;  and  as  much  rich  vegetable  earth  is  obtained  from  the  old  hedge 
banks  as,  spread  abroad  in  every  direction,  may  be  said  to  manure  at  least  ten  acres.  The  whole  is  more 
open  and  healthful ;  and,  from  the  number  of  single  trees  thrown  into  the  fields,  more  elegant,  and  bear, 
ing  a  greater  resemblance  to  a  park.  A  part  near  the  house  (1,  2,  3)  is  in  permanent  pasture,  and  the  rest 
(4,  5,  6,  &c.)  under  a  course  of  fallow,  wheat,  clover,  beans,  and  wheat. 
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4582.  As  an  example  of  altering  the  fields  and  consolidating  a  farm,  we  submit  the  case  of  a  meadow- 
farm,  with  the  arable  lands  in  a'comnion  field  state,  (fig.  71.').)  l!y  an  act  of  enclosure,  these  scattered 
arable  lands  [a]  were  exchanged  for  others  adjoining  the  meadow  grounds  (fig.  716.  b),  and  the  whole  ren- 
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dered  more  compact  and  commodious.  This  farm,  being  intersected  by  a  public  lane,  afTords  an  example 
in  which  no  private  roads  arc  wanted.  The  size  and  shape  of  the  fields  were  improved,  and  the  broad 
fences  reduced  as  in  the  preceding  case,  and  attended  with  the  same  advantages  in  an  agricultural  point 
of  view. 


458.".  Bvi  Ihoitgh  in  oJiertTtf^  broad  Jhices  tlipre  are  obvious  and 
indisputable  advantages  to  the  farmer,  yet,  as  jusUy  observed  by 
Loch,  train  is  not  every  thing.  *•  The  fences  on  the  Marquess 
of  Stafford's  estates,"  he  says,  **  were  liable  to  the  same  objec- 
tion which  is  applicable  to  a  great  proportion  of  the  counties  of 
England.  They  are  not  composed  of  quick,  at  least  but  in  a 
scanty  degree ;  they  for  the  most  part  consist  of  bushes,  growing 
from  the  stump  of  every  sort  of  forest-tree,  intermixed  with 
hazel,  birch,  homljeam,  maple,  alder,  willow,  &c.  They  are 
planted  on  high  and  dry  moundi,  and  thus  are  subject  to  con- 
Btant  decay.    They  occupy  too  much  groiuid,  providtd  agricul- 


ture alone  were  the  occupation  of  life.  But  as  they  give  great 
protection,  when  they  thrive,  to  the  game,  they  become  an  im- 
portant object  of  preservation,  inasmuch  as  every  tiling  must 
De  of  consequence  which  contributes  to  the  sport,  and  has  the 
ertect  of  retaining  the  gentry  of  England  much  upon  their' 
estates.  For  this  reason,  it  may  occasionally  be  jiroper  to  con- 
sider of  the  best  w.^y  to  ^iteserve  these  hedges  at  the  least 
expense,  in  place  of  substituting  more  pei-fect  ones  in  their 
stead  ;  nor  should  one  object  exclusively  De  attended  to  in  the 
agricultural  imjirovements  of  so  great  and  so  wealthy  a  country." 
Such  are  Mr.  Loch's  ideas  on  game  and  hedges. 


4584.  When  farm-lands  are  exposed  to  high  winds,  insterspersing  them  witli  strips  or 
masses  of  plantation  is  attended  with  obviously  important  advantages.  Not  only  are 
such  lands  rendered  more  congenial  to  the  growth  of  grass,  and  corn,  and  the  health  of 
pasturing  animals,  but  the  local  climate  is  improved.  The  fact,  that  the  climate  may  be 
thus  improved,  has,  in  very  many  instances,  been  sufficiently  established.  It  is,  indeed, 
astonishing  how  much  better  cattle  thrive  in  fields  even  but  moderately  sheltered  than 
they  do  in  an  open  exposed  country.  In  the  breeding  of  cattle,  a  sheltered  farm,  or  a 
sheltered  corner  in  a  farm,  is  a  thing  much  prized ;  and,  in  instances  where  fields  are 
taken  by  the  season  for  the  purpose  of  fattening,  those  most  sheltered  never  fail  to  bring 
the  highest  rents,  provided  the  soil  is  equal  to  that  of  the  neighbouring  fields  which  are 
not  sheltered  by  trees.  If  we  enquire  into  the  cause,  we  shall  find,  that  it  docs  not  alto- 
gether depend  on  an  early  rise  of  grass,  on  account  of  the  shelter  afforded  to  the  lands 
by  the  plantations  ;  but  likewise  tliat  cattle,  which  have  it  in  their  power,  in  cold 
seasons,  to  indulge  in  the  kindly  shelter  afforded  them  by  the  trees,  feed  better  ;  because 
their  bodies  are  not  pierced  by  the  keen  winds  of  spring  and  autumn,  neither  is  the 
tender  grass  destroyed  by  the  frosty  blasts  of  March  and  April.    (Plant.  Kal.  p.  121.) 

45S5.  The  opcrntion  of  -slcrcen  plnntations,  in  exposed  situations,  Marshal  observes,  is  not  merely  that 
of  giving  shelter  to  the  animals  lodging  immediately  beneath  them  ;  but  likewise  that  of  b.'caking  the 
uniform  current  of  the  wind,  —  shattering  the  cutting  blasts,  .and  throwing  them  into  eddies;  thus 
meliorating  the  air  to  some  distance  from  them.  I^iving  trees  communicate  a  degree  of  actual  warmth 
to  the  air  which  envelopes  them.  Where  there  is  lilc  there  is  warmth,  not  only  in  animal  but  in 
vegetable  nature.  The  severest  frost  rarely  aflf'ects  the  sap  of  trees.  Hence  it  appears,  thiit  trees  and 
shrubs  properly  disposed,  in  a  bleak  situation,  tend  to  improve  the  lands  so  situated,  in  a  threefold  way, 
for  the  purposes  of  agriculture  ;  namely,  by  giving  shelter  to  stock  ;  by  breaking  the  currents  of  winds; 
audby  communicating  a  degree  of  warmth  or  softness  to  the  air,  in  calmer  weather. 

4586.  The  proper  (lis}iosal  of  skreeii  plantations  for  this  purpose  is  in  lines  across  the  most  offbnsive 
winds,  and  in  situations  best  calculated  to  break  their  force.  Placed  across  valleys,  dips,  or  more  open 
plains,  in  bleak  exposures,  they  may  be  of  singular  use;  also  on  the  ridges,  as  well  as  on  the  points  and 
hangs,  of  hill?. 
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♦/is?.  The  width  of  skrecn  plantations  ought  generally  to  be  regulated  by  the  value  of  the  land  for 
agricultural  uses,  and  the  advantages  of  the  situation  for  the  sale  and  delivery  of  timber.  In  ordinary 
cases,  from  two  to  four  statute  poles  may  be  considered  as  an  eligible  width. 

4i88  The  form  of  plantations  for  shelter,  however,  will  not  in  every  case  be  that  of  a  stripe  or  belt  of 
uniform  width.  lii  hilly,  rocl<v,  and  other  situations,  different  forms  will  suggest  themselves,  according 
to  the  situation  and  the  objects'in  view.      In  rocky  abrupt  sites  {fig.  717.)  the  plantation  will  consist  of  a 
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number  of  masses  {a,  b,  c],  of  forms  determined  by  the  rocks  and  precipices,  among  which  some  of  the 
most  valuable  pasture  may  be  left  as  glades  (rf,  e),  for  use,  effect,  and  for  the  sake  of  game.  Strii'S  and 
liedges  for  sheltering,  or  separating  arable  lands,  should  be  formed  as  much  as  possible  in  straight  and 
parallel  lines,  in  order  not  to  increase  the  expense  of  tillage  by  short  and  irregular  turnings.  Straight 
parallel  strips,  on  irregular  surfaces,  have  a  more  varied  appearance  at  a  distance,  than  strips  ever  so 
much  varied  on  a  flat  surface;  for,  in  the  former  case,  the  outline  against  the  sky  is  varied  as  much  as 
that  on  the  earth.  In  extensive  hilly  pastures,  in  which  it  is  often  desirable  to  produce  shelter,  and  at 
the  same  time  to  plant  only  the  most  rocky  and  unproductive  spots,  the  forms  may  be  of  the  most  irre- 
gular description;  and  by  planting  chiefly  on  the  eminences  and  slopes  (fia.  718.),  shelter  will  be  most 
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effectually  produced,  the  pasture  improved,  the  least  valu- 
able ground  rendered  productive  in  copse  or  timber,  and  the 
greatest  richness  and  picturesque  beauty  conferred  on  the 
landscape.  There  are  some  fine  examples  of  this  in  the 
hilly  districts  of  Kifeshire:  there,  on  many  estates  where 
nothing  was  sought  for  but  profit  and  shelter,  the  greatest 
beauty  has  been  produced  ;  and  the  picturesque  tourist  now 
passes  through  glades  and  valleys,  pastured  by  well-fed  cattle 
and  sheep,  enlivened  by  rocks,  thickets,  hanging-woods,  and 
occasional  rills  and  lakes.  Fifty  years  ago  scarcely  a  tree 
was  to  be  seen,  and  only  the  most  inferior  descriptions  of 
live  stock. 

458n.  The  species  of  uwody  plants  best  adapted  for  shelter, 
are  the  rapid-growing  and  evergreen  trees,  as  the  Scotch 
pine ;  and  such  as  are  at  the  same  time  clothed  with  branches 
from  the  ground  upwards,  as  the  spruce  fir,  are  the  best  of 
all  trees  for  shelter,  unless  the  situation  is  very  elevated. 
Among  the  deciduous  trees,  the  fast-growing  branchy  sorts 
are  most  desirable,  as  the  larch,  birch,  poplar,  willow  ;  in 
very  elevated  situations,  the  birch,  mountain-ash,  and  Scotch 
]iine ;  exposed  to  the  sea  breeze,  the  elder  and  sycamore. 
To  maintain  a  branchy  leafy  screen  from  the  ground  up. 
wards,  intermix  tree  and  shrubs  which  stole;  or  such  as 
grow  under  the  shade  and  drip  of  others,  as  the  holly,  hazel, 
dog-wood,  box,  yew,  &c.  To  produce  shelter,  and  yet  admit 
of  the  growth  of  grass  below  the  trees,  prune  any  sort  to 
deciduous  sorts. 

ituations.  Marshal  observes, 
found  the  most  profitable,  as 
does  not  in  winter,  when 
ffbrd  as  mucli  shelter  as  the 
shelter  live  stock,  should  be 
close  at  the  bottom,  otherwise  it  is  injurious  rather  than 
beneficial;  not  only  the  blast  acquiring  additional  current,  but  snow  being  liable  to  be  blown  through, 
and  to  be  lodged  in  drifts  on  the  leeward  side,  to  the  annoyance  and  danger  of  sheep  that  have  repaired 
to  it  for  shelter.  A  larch  plantation  margined  with  spruce  firs,  and  these  headed  at  twelve  or  fifteen 
feet  high,  would  afford  the  required  shelter  for  a  length  of  years.  The  firs,  or  pines,  thus  treated,  would 
be  induced  to  throw  out  lateral  boughs,  and  feather  to  the  ground  :  while  the  larches,  in  their  more 
advanced  state  of  growth,  would,  by  permitting  the  winter's  winds  to  pass  through  the  upper  parts  of  the 
skreen,  break  the  current  and  mellow  the  blast. 

4591.  In  more  penial  situations,  the  beech,  by  retaining  its  leaves  in  winter,  especially  while  it  is  young, 
forms  a  valuable  skreen.  If  the  outer  margins  were  kept  in  a  state  of  coppice  wood,  and  cut  alternately, 
and  the  middle  ranks  .suffered  to  rise  as  timber  trees,  the  triple  purpose  of  skreen  plantations  might  be 
attained  in  an  eminent  degree,  and  almost  in  perpetuity. 

4.592.  In  deep-soiled  vale  districts,  which  not  unfrequently  want  shelter,  skreens  of  oak  might  be 
managed  in  a  similar  way.  Hollies,  or  other  hardy  evergreens,  planted  as  underwood,  in  groves  of 
either  of  the  above  descriptions,  would,  if  suitable  situations  were  assigned  them,  assist  much  in  this 
intention. 

4593.  A  tall  impervious  fence  is,  for  the  purpose  of  shelter  to  pasturing  stock,  nearly  equal  to  a  depth  of 
coppice  wood,  and  infinitely  preferable  to  an  open  grove  of  timber  trees  ;  beside  its  additional  use  as  a 
fence.  There  appears  one  species  of  fence  which  is  peculiarly  adapted  to  this  purpose.  This  is  the 
coppice  mound  hedge  of  Devonshire  and  South  Wales;  namely,  a  high  wide  bank  or  mound  of  earth, 
planted  with  coppice  woods.  This  becomes,  immediately  on  its  erection,  a  shelter  and  a  guard  to 
pasture  grounds. 


4594.  The  mtifiod  of  forming  fences  of  this  kijul  is  to  carry  up 
a  stratum  of  earlh,  between  two  sod  facingi,  "  battering,"  or 
leaning  somewhat  inward,  to  the  required  heipht ;  and  to  ])!ant 
on  the  top  the  roots  and  lower  stems  of  coppice  plants,  ga- 
theretl  in  woods  or  on  waste  p-ounds ;  or  nursery  plants  adapted 
to  the  Riven  situation.  If  the  nuiujid  be  carried  to  a  full  height, 
as  five  or  six  feet,  and  about  that  width  at  the  top,  and  this  be 
planted  with  strong  plants,  with  stems  cut  off  aDout  two  feet 
above  the  roots  (in  the  usual  practice  of  Devonshire),  a  suf- 


ficient fence  is  thus  immediately  formed  affninst  ordinary  stock. 
But  if  the  bank  be  lower,  r»r  if  nursery  jilants  be  put  in,  aslight 
piiard  run  along  the  outer  brink  on  either  side,  and  leanm^ 
oiUward  over  the  face  of  the  mound,  is  required  (especially 
against  sheep)  until  the  plants  get  up.  If  a  hedge  of' this  kind 
be  r.iised  as  a  ytaiitation  fence  (especially  on  the  lower  side  of  a 
slope),  the  outer  side  only  requires  to  be  faced  with  sods  :  the 
hedge  plants  being  set  in  a  rough  shelving  bank,  on  the  inner 
side. 
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4595.  The  species  of  hed^e  rvoods,  proper  for  mound  ft^nces,  and  the  oak  are  the  ordinary  plants  of  hedee  mounds.  The 
depends  entirely  on  the  soil  and  situation.  On  mounds  of  bad  willow  tribe  have  a  quality  wliich  recommends  them,  in  silu- 
soil,  in  a  bleak  situ.ition,  the  furze  alone  aiTords  much  sllelter,  ations  where  they  will  floiurish  ;  they  grow  freely  from  cuttings, 
and  a  gootl  fence.  The  sides  being  kept  pruned,  so  as  to  show  or  truncheons  set  in  the  ground  :  whereas,  to  secure  the  growth 
a  close  tirm  face  rising  above  the  top  of  the  bank,  it  is  a  secure  of  ordinary  coppice  woods,  rooted  plants  are  required.  The 
barrier,  even  against  the  wilder  breeds  of  Welsh  sheep.  The  rock-willow  (Salix  chprea)  will  grow  in  high  and  dry  situ- 
beech  is  commonly  planted  in  high  exposed  situations  ;  and  in  ations. 

places  more  genial  to  the  growth  of  wood,  the  hazel,  the  ash, 

4596.  On  thin-soiled  stony  surfaces,  tall  mounds  are  difficult  to  raise  ;  and  there  stone  walls  are  not  only 
built  at  a  small  expense,  but  are  convenient  receptacles  for  the  stones  with  which  the  soil  is  encumbered. 
But  a  stone  wall,  ujiless  it  be  carried  up  to  an  inordinate  height,  at  a  great  expense,  is  useless  as  a  skreen  ; 
and  may  be  said  to  be  dangerous  as  such,  in  a  bleak  exposed  situation,  for  as  soon  as  the  drifting  snow  has 
reached  the  top  of  the  wall,  on  the  windward  side,  it  pours  over  it,  and  inevitably  buries  the  sheep  which 
may  be  seeking  for  shelter  on  the  leeward  side.  Hence,  in  a  situation  where  shelter  is  required,  it  is 
necessary  that  a  stone  fence  should  be  backed  with  a  skreen  plantation. 

4597.  To  plant  trees  for  shade  may  in  some  cases  be  requisite  for  agricultural  purposes.  Where  this  is 
the  case,  close  plantations  are  seldom  desirable,  a  free  circulation  of  air  being  necessary  to  coolness ; 
therefore  trees  with  lofty  stems,  and  large  heads  pruned  to  single  stems,  are  preferable :  the  oak,  elm, 
chestnut,  and  beech,  for  thick  shade  ;  the  plane,  acacia,  and  poplar,  for  shade  of  a  lighter  degree. 

4598.  An  example  of  sheltering  a  hill  farm  by  plantation,  and  at  the  same  time  improving  the  shape  and 
size  of  fields,  shall  next  be  given.  No  farming  subject  aftords  better  opportunities  of  introducing  hedge- 
rows, and  strips  of  planting,  than  hill-farms.  The  one  under  consideration  (/?g^.  719.)  is  a  small  estate 
farmed  by  its  owner :  it  consists  of  nearly  370  acres  ;  and  is  situated  in  an  elevated,  picturesque  part  of  a 
central  English  county.  The  soil  is  partly  a  flinty  loam  or  clialk,  and  partly  a  strong  rich  soil,  incum- 
bent on  clay.  The  fields  are  very  irregular,  bounded  by  strips  of  timber  and  copse.  By  the  alterations 
and  additions  proposed  ifig.  7'20.),  all  the  most  hilly  and  distant  spots  will  be  kept  in  permanent  pasture  j 
and  the  exposed  and  abrupt  places,  angles,  &c.  planted  chiefly  with  oaks  for  copse,  and  beech  for  timber 
and  shelter. 


4599.  On  hill  farms  in  Scotland,  where  shelter  cannot  be  given  to  grass  and  stock  by  plantations,  small 
circular  inclosurcs  have  been  adopted  for  that  purpose.    The  diameter  of  these  circles  is  from  10  to  30 
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feet,  the  height  of  the  wall  six  or  eight  feet,  and  a  conical  roof  is  placed  on  them,  and  covered  with  turf; 
but  many  inclosures  of  this  kind  are  formed  without  roots.  They  are  called  in  Selkirkshire  stells,  and 
were  brought  into  notice,  in  1822,  by  Captain,  now  Lord  Napier,  in  his  Treatise  on  Store  Farming,  a  work 
to  which  wc  shall  have  recourse  in  a  subsequent  section. 


Chap.  VI. 
Execution  of  Improvements. 

4600.  The  mode  in  which  improvements  are  executed  is  a  point  of  very  considerable  im- 
jjortance,  and  may  materially  affect  their  success  as  well  as  their  expense.  We  shall  first 
consider  the  different  modes  of  execution,  and  next  ofl'er  some  general  cautions  to  be  kept 
in  view  in  undertaking  extensive  works. 

Sect.  I.      Different  Modes  of  procuring  the  Execution  of  Improvements  on  Estates. 

4601.  The  necessart/  ]}relimi7iari/  to  the  execution  of  an  improi'etnent,  is  a  calculation  of 
the  advantages  to  arise  from  it,  and  an  estimate  of  the  expense  of  carrying  it  into  effect. 
If  the  former,  taken  in  their  full  extent,  do  not  exceed  the  latter,  the  proposed  alteration 
cannot,  in  a  private  view,  be  considered  as  an  improvement.  The  next  point  to  be  ascer- 
tained is  the  practicability,  under  the  given  circumstances  of  a  case,  of  executing  the  plan 
under  consideration.  There  are  three  things  essential  to  the  due  execution  of  ari  im- 
provement. 1st,  an  undertaker,  or  a  person  of  skill,  leisure,  and  activity,  to  direct  the 
undertaking ;  2d,  men  and  animals  with  which  to  prosecute  the  work  ;  3d,  money,  or 
other  means  of  answering  the  required  expenditiu'e.  A  deficiency  in  any  one  of  these 
may,  by  frustrating  a  well-planned  work  after  its  commencement,  be  the  cause  not  only 
of  its  failure,  biit  of  time,  money,  and  credit  being  lost.  —  Improvements  may  be  exe- 
cuted by  the  proprietor,  either  directly  ;  gradually,  by  economical  an-angements  ;  or 
remotely,  to  a  certain  extent,  by  moral  and  intellectual  means. 

4602.  To  execute  improvements  directli/,  all  that  is  necessary  is  to  employ  a  steward 
or  manager  of  adequate  abilities  and  integrity,  and  supply  him  with  tlie  requisite 
plans,  men,  and  money.  This  will  generally  be  foimd  the  best  mode  of  forming  new 
roads,  new  plantations,  opening  new  quarries  or  mineral  pits,  altering  the  course  of 
waters,  and  all  such  creations  or  alterations  as  are  not  included  in  the  impiovement 
of  farm  lands. 

460.3.  To  procure  the  gradual  execution  of  improvements  on  farm  lands,  various  arrange- 
ments may  be  made  with  the  tenants  :  for  example,  by  granting  long  leases ;  letting  them 
find  the  requisites  of  improvement,  and  take  the  advantages  during  their  terms  ;  by  granting 
shorter  leases,  with  a  covenant  of  remuneration  for  the  remainder  of  such  imjjrovements 
as  they  have  made,  at  the  time  of  quitting  ;  by  granting  leases,  at  a  low  rent,  for  the  first 
years  of  the  tenn,  to  give  the  tenants  time  and  ability  to  improve  at  their  own  exi>ense ; 
by  advancing  money  to  tenants  at  will,  or,  which  is  the  same,  making  allowances  of  rent 
for  specified  improvements,  to  be  executed  by  them  under  the  inspection  and  control  of 
the  manager,  they  paying  interest  for  the  money  advanced  or  allowed  ;  by  employing 
workmen  on  tenanted  fanns  ;  the  tenants  in  like  manner  paying  interest  on  the  money 
expended.  The  usual  interest,  till  lately,  was  six  per  cent. ;  thus  estimating  the  value 
of  the  improvement  at  sixteen  years'  purchase. 

4604.  The  moral  and  intellectual  means  of  improving  farm  lands  consists,  as  Marshal 
has  observed,  in  enlightening  the  minds  of  tenants.  Tliough  this  mode  is  but  of  slow 
operation,  and  respects  improvements  in  modes  of  cidture,  rather  than  such  as  require 
great  outlay  ;  yet  it  deserves  notice  in  this  place,  as  necessary  to  second  the  efforts  of  the 
landlord. 

4605.  Farmers,  as  moral  and  intellectual  agen/s,  may  be  divided  into  reading  men,  and  illiterate  beings  : 
the  first  class  derive  hints  for  improvement  from  books;  but  the  second  can  only,  if  at  all,  derive  benefit 
from  example. 

46Ufi.  With  respect  to  imiirovin!;  farmers  bi/ books,  —  agricultural  newspapers,  magazines,  and  county 
surveys,  are  probably  what  would  be  read  with  most  eagerness  ;  and  as  such  works  abound  in  statements 
of  what  actually  has  taken  place  in  different  situations,  by  farmers  like  themselves,  perhaps  they  are  the 
most  likely  to  stimulate  to  exertion.  Historical  relations  of  the  agriculture  of  other  countries  are  also 
generally  interesting  to  agriculturists ;  and  though  no  great  professional  benefit  is  to  be  derived  from 
them,  yet  they  tend  to  enlarge  and  liberalise  the  mind,  and  promote  a  taste  for  knowledge.  Under  these 
circumstances,  it  may  be  worthy  of  consideration  whether  an  agricultural  libr.iry  might  not  be  established 
in  the  steward's  office,  on  very  extensive  estates,  for  the  use  of  tenants  and  all  other  persons  belonging  to 
the  estate  who  chose  to  read  from  it.  Itinerating  libraries  for  the  use  both  of  farmers  and  their  servants, 
or,  indeed,  of  whoever  chooses  to  use  them,  have  for  some  time  been  established,  and  extensiveh  used  in 
East  Lothian,  and  they  are  gradually  being  adopted  in  other  counties  both  in  Scotland  and  England. 
{Card.  Ma^.  vol.  ii.  p.  376.) 

ifiOI.  The  establishment  of  schools  for  the  children  of  the  lower  class  of  tenants,  and  of  cottagers  of 
every  description,  is  an  obvious  and  important  source  of  moral  and  intellectual  improvement ;  and  con- 
sidering it  as  decided  by  experience  and  the  most  competent  judges,  that  the  education  of  the  lnwer 
classes  will  tend  greatly  to  their  amelioration  and  the  benefit  of  society  at  large,  we  are  of  opinion  that, 
wherever  they  are  not  already  establisheil,  they  should  be  introduced.  Working  schools,  somewhat  in 
the  German  manner,  both  for  boys  and  girls,  would  also  be  a  material  improvement  in  such  districts  as 
are  behind  in  a  taste  for  cleanliness,  fireside  comforts,  cookery,  and  dress. 
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4608.  Examples  as  stimuli  to  improvc7)icnt  may  be  exhibited  in  various  ways  :  by  letting  a  farm  to  a 
tenant  of  superior  energy,  or  from  a  more  improved  district ;  by  exiiibiting  improved  implements  and 
operations  on  one  particular  farm  ;  by  an  itinerant  ploughman  of  abilities,  accompanied  by  a  smith  and 
carpenter,  and  with  some  implements,  to  go  round  the  estate  and  instruct  each  tenant  on  liis  own  farm  ; 
and  finally,  and  perhaps  preferably,  by  inducing  every  farmer  to  make  a  tour  into  some  other  district 
once  a  year. 

4riU9.  In  addition  to  these  modes,  appropriate  as  we  consider  for  two  different  classes  of  tenants,  Marshal 
suggests  the  following  as  calculated  to  insure  a  spirit  of  improvement  among  all  farmers  not  of  sufficient 
energy  and  intelligence.  They  are  to  be  adopted  in  various  ways,  by  a  proprietor,  or  by  the  manager  of 
an  estate,  who  has  a  knowledge  of  rural  aflairs,  and  who  possesses  the  good  will  and  confidence  of  its 
tenantry. 

4610  By  personal  attention  alone  much  is  to  be  done.  By  reviewing  an  estate,  once  or  twice  a  year; 
by  conversing  with  each  tenant  in  looking  over  his  farm ;  and  by  duly  noticing  the  instances  of  good 
management  which  rise  to  the  eye,  and  condemning  those  which  are  bad  ;  vanity  and  fear,  two  powerful 
stimidants  of  the  human  mind,  will  be  roused,  and  an  emulation  be  created  among  superior  managers; 
while  shame  will  scarcely  fail  to  bring  up  the  more  deserving  of  the  inferior  r;:nks.  If,  after  repeated 
exhortations,  an  irreclaimable  sloven  be  discharged  as  such,  and  his  farm  given  to  another,  professedly 
for  his  superior  qualifications  as  a  husbandman,  an  alarm  will  presently  be  spread  over  the  estate,  and 
none,  but  those  who  deserve  to  be  discharged,  will  long  remain  in  the  field  of  bad  management. 

4611.  Even  by  conversation,  well  directed,  something  may  be  done.  If,  instead  of,  on  the  one  hand, 
collecting  tenants  to  the  audit,  as  sheep  to  the  shearing,  and  sending  them  away,  as  sheep  that  are  shorn  ; 
or,  on  the  other,  providing  for  them  a  sumptuous  entertainment,  and  committing  them  to  their  fate  in  a 
state  of  intoxication  ;  a  repast  suited  to  their  conditions  and  habits  of  life  were  set  before  them  ;  and, 
after  this,  the  conversation  bent  towards  agriculture,  by  distributing  presents  to  superior  managers,  and 
specifying  the  particulars  of  excellence  for  which  the  rewards  or  acknowledgments  were  severally  be- 
stowed ;  a  spirit  of  emulation  could  not  fad  to  arise  among  the  higher  classes ;  while  the  minds  of  the 
lower  order  of  tenants,  and  of  the  whole,  would  be  stimulated  and  improved  by  the  conversation. 

4t)li  By  encouraging  leading  men  in  ditt'erent  parts  of  a  large  estate,  men  who  are  lookeil  up  to  by 
ordinary  tenants  ;  by  holding  out  these  as  patterns  to  the  rest ;  by  furnishing  them  with  the  means  of 
improving  their  breeds  of  stock ;  by  supplying  them  with  superior  varieties  of  crops,  and  with  imple- 
ments of  improved  constructions  :  and,  in  recluse  and  backward  districts,  much  may  be  done  by  tempting 
good  husbandmen,  and  expert  workmen,  from  districts  of  a  kindred  nature,  but  under  a  belter  system  of 
cultivation,  to  settle  upon  an  estate. 

4t)13.  By  an  experimental  farm,  to  try  new  breeds  of  stock,  new  crops,  new  implements^  new  operations, 
and  new  plans  of  management;  such  as  ordinary  tenants  ought  not  to  attempt,  before  they  have  seeti 
them  tried.  To  this  important  end,  let  the  demesne  lands  of  a  large  estate,  or  a  sufficient  portion  of 
them,  be  appropriated  to  a  nursery  of  improvements,  for  the  use  of  the  estate  ;  to  be  professedly  held  out 
as  such,  and  be  constantly  open  to  the  tenants ;  more  particularly  to  the  exemplary  practitioners,  the 
leading  men  of  the  estate,  just  mentioned ;  who,  alone,  can  introduce  improvements  among  the  lower 
classes  of  an  ignorant  and  prejudiced  tenantry:  it  is  in  vain  for  a  proprietor  to  attempt  it.  On  the 
contrary,  the  attempt  seldom  fails  to  alarm,  disgust,  and  prevent  the  growth  of  spontaneous  improve, 
ments. 

4fil4.  U7ider  the  present  plan  of  demesne  farming,  the  tenants  see  expensive  works  going  forward,  which 
they  know  they  cannot  copy,  and  hear  of  extraordinary  profits,  by  particular  articles,  which  they  are  cer. 
tain  cannot  be  obtained  by  any  regular  course  of  business.  They  therefore  conclude  that  the  whole  is 
mere  deception,  to  gain  a  pretext  for  raising  the  rents  of  their  farms  above  their  value.  Whereas,  if  the 
demesne  lands  were  held  out,  as  trial  grounds,  for  their  immediate  benefit,  and  conducted,  as  such,  in 
a  manner  intelligible  to  them,  they  would  not  fail  to  visit  them.  Instead  of  large  proprietors  attempting 
to  rival  the  meanest  of  their  tenants,  in  farming  for  pecuniary  profit,  which,  on  a  fair  calculation,  they 
rarely,  if  ever,  obtain  ;  let  their  views  in  agriculture  be  ])rofessedly  and  effectually  directed  toward  the 
pecuniary  advantages  of  their  tenants  ;  for  from  these  alone  can  their  own  arise,  in  any  degree  that  is 
entitled  to  the  attentions  of  men  of  fortune.  Instead  of  boasting  of  the  price  of  a  bullock,  or  the  produce 
of  a  field,  let  it  be  the  pride  of  liim  who  possesses  an  extent  of  landed  property,  to  speak  of  the  flourish- 
ing condition  of  his  estates  at  large,  the  number  of  superior  managers  that  he  can  count  upon  them,  and 
the  value  of  the  improvements  which  he  has  been  the  happy  means  of  diflusing  among  them.  Leave  it  to 
professional  men,  to  yeomanry  and  the  higher  class  of  tenants,  to  carry  on  the  improvements,  and  incor- 
porate them  with  established  practices;  to  prosecute  pecuniary  agriculture  in  a  superior  manner,  and  set 
cxamjiles  to  inferior  tenantry.  This  is  strictly  their  province;  and  thtir  hi{,hest  and  best  view  in  life. 
It  h.ns  been  through  this  order  of  men,  chiefly  or  wholly,  that  valuable  improvements  in  agriculture  have 
been  brought  into  practice,  and  rendered  of  general  use. 

4<>I5.  The  possessor  of  cm  extent  lif  territory  has  higher  o1>jects  in  viciv,  and  a  more  elevated  station  to  fill. 
As  a  superior  member  of  society,  it  may  be  said,  he  has  still  higher  views  than  those  of  aggrandising  his 
own  income.  liut  how  can  a  man  of  fortune  fill  what  may  well  be  termed  his  legitimate  station  in  life, 
with  higher  advantage  to  his  country,  than  By  promoting  the  prosperity  of  his  share  of  its  territory  ;  by 
rendering  not  one  field,  or  one  farm,  but  every  farm  upon  it  productive  ?  This  is,  indeed,  being  faithfully 
at  his  post :  and  it  is  a  good  office  in  society,  which  is  the  more  incumbent  upon  him,  as  no  other  man  oil 
tarth  can  of  right  perform  it,  valuable  as  it  is  to  the  public. 

Sect.  II.      General  Cautions  on  the  Subject  of  executing  Tm2:>rovemenls. 

4616.  No  tvork  can  be  prudenlli/  commenced  until  the  plan  be  full  i/ matured,  not  in 
idea  only,  but  in  diagrams,  and  in  models,  if  the  subject  requires  tliem  ;  in  order  tliat 
every  bearing  and  every  hinge  may  be  sufficiently  foreknown  :  the  site  of  improvement 
being  reverted  to,  again  and  again,  with  the  draught  or  the  model  in  hand,  until  the  judg- 
ment be  satisfied  and  the  mind  be  inspired  with  confidence;.  If  a  proprietor  have  not 
yet  acquired  sufficient  judgment  within  liimself,  let  him  consult  some  one  man,  or  one 
council  of  men,  in  whose  knowledge  and  judgment  he  can  confide  ;  and  thus  fix  a  rally- 
ing point.  Having  brought  his  plan  to  a  degree  of  maturity,  in  this  private  manner,  he 
may  then  venture  to  publish  it ;  and  endeavour  to  improve  it,  by  the  advice  of  its  fiieuds, 
and  the  animadversions  of  its  enemies. 

4617.  If  a  proprietor  rcanls  judgrtieid  himself,  and  a  friend  to  supply  it,  let  him  not 
attempt  the  more  difficult  works  of  improvement.  Yet  how  often  we  see,  both  in  public 
and  private  life,  men  engaged  in  arduous  undertakings,  embarked  on  the  wide  ocean  of 

iisiness,  witliout  rudder  or  compass  to  guide  them,  depending  on  casual  information, 
;)  help  them  on  their  way  !  They  are  cousecjuently  ever  of  opinion  with  the  last  persons 
hey  converse  with.      Such  men's  decisions  and  operations  are  always  wrong  :   and  for 
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an  obvious  reason.  Tliey  consult  those  who  are  best  able  to  inform  them,  first ;  and  re- 
ceive their  last  impressions  from  those  who  are  least  capable  to  give  them.  Men  who 
have  neither  judgment  in  themselves,  nor  any  standard  of  practice  to  rally  at,  are  liable 
to  be  led  astray  by  the  plausible  schemes  of  theorists,  the  greater  part  of  whom  know 
nothing  of  the  practical  part  of  business,  and  who,  by  their  calculations,  both  of  expense 
in  the  outlay  and  of  profit  in  the  return,  deceive  both  themselves  and  their  friends  or  em- 
ployers :  some  also  may  have  sinister  designs  in  view ;  though  we  believe  the  errors  of 
speculative  men  are  in  most  cases  owing  to  their  being  endowed  with  more  imagination 
than  judgment. 

4618.  The  execution  of  the  differettt  improvements  o{ -which  an  estate  has  been  found 
susceptible  being  determined  on,  it  is  always  advisable  to  begin  with  one  which  is  ob- 
vious ;  which  may  be  effected  with  the  greatest  certainty  ;  which  will  repay  most  amply 
the  expenses  of  carrying  it  into  effect ;  or  which  leads  to  other  improvements,  as  em- 
bankment, drainage,  &c.  To  attempt  a  doubtful  project,  while  plans  which  are  obvious 
and  certain  remain  unexecuted ;  to  try  experiments  before  tlie  list  of  known  improve- 
ments has  been  gone  through  ;  is  seldom  to  be  recommended,  though  it  might  sometimes 
turn  out  to  be  right. 

4619.  -till  rural  operations  are  more  or  less  public,  and  as  it  were  performed  on  a  stage  ; 
and  spectators  fail  not  to  criticise.  If  an  experiment  should  prove  abortive,  or  a  pro- 
posed improvement  turn  out  to  be  false,  the  ardour  of  the  improver  will  be  liable  to  be 
damped,  his  people  to  be  discontented  (as  partaking  in  the  discredit),  and  the  expecting 
public  ai'ound  him  to  be  disappointed.  A  few  miscarriages,  in  the  outset,  might  frustrate 
the  best  intentions  and  the  most  profitable  schemes.  But  if,  by  prosecuting  plain  and 
certain  improvements,  a  man  once  gain  his  own  confidence,  as  well  as  that  of  the 
people  about  him,  he  may  then  venture  to  explore  less  beaten  paths  ;  and  tliis  he  will 
be  able  to  do  with  greater  caution,  and  more  probability  of  success,  by  the  experience 
already  gained ;  this  being  a  further  motive  for  pursuing  the  line  of  conduct  here 
suggested. 

4620.  j4ll  wo7-lis  of  improvement  should  be  executed  with  vigour.  Many  falter  in  the 
midst  of  well-planned  works,  either,  through  the  want  of  foresight  or  of  business-like 
exertion  ;  in  consequence,  the  money  already  expended  lies  dead,  and  the  works  are  in- 
jured by  the  delay.  Some  works,  as  embankments  and  drainages,  may  be  ruined  by  the 
slightest  neglect  or  relaxation  ;  and,  indeed,  as  Marshal  observes,  we  see,  in  every  depart- 
ment of  the  kingdom,  these  and  other  works  deserted,  and  left  to  moulder  into  nuisances 
or  disreputable  eyesores. 

4621.  In  carrying  on  a  u'ork,  execute  every  thing  substantiully,  and  in  a  ivorkman-like 
manner.  Too  often  a  false  economy  leads  to  the  subversion  of  this  principle.  To  save 
a  few  pounds  in  the  first  cost,  materials  of  an  inferior  quality  are  laid  in,  or  a  quantity 
used  insufficient  to  give  the  required  substance  and  strength  to  the  work.  By  either  of 
these  imprudences,  its  duration  is  abridged ;  and  the  eventual  loss,  by  repairs  and  re- 
newal, may  be  ten  times  greater  than  the  sum  injudiciously  saved  in  the  original  erection. 
Nevertheless,  to  increase  the  evil  of  these  ill-judged  savings,  inferior  workmen  are  em- 
ployed ;  or  sufficient  workmen  at  inferior  prices,  at  whicli  they  cannot  afford  to  make 
good  work,  nor  can  a  superintendent  urge  them  to  make  it  under  such  circumstances. 
Consequently  the  work  is  ill  perfonned,  its  duration  is  still  more  abridged,  and  a  further 
loss  is  incurred  by  injudicious  saving. 

4622.  There  are  cases  in  ii'hich  temporary  works  only  are  required.  A  lease-tenant,  for 
instance,  wants  to  make  an  improvement  which  will  last  as  long  as  his  lease,  without 
caring  about  its  further  duration.  In  such  a  case,  it  may  be  well-judged  frugality  and 
admissible  "  cleverness  in  business,"  to  work  up  cheap  materials  in  a  cheap  way  :  but  it 
seldom  can  be  right  in  the  proprietor  of  a  hereditary  estate,  whose  interest  in  it  may  be 
said  to  be  perpetual,  to  proceed  in  the  same  manner.  His  best  policy  is  to  take  favour- 
able opportunities  of  laying  in  good  materials  at  moderate  prices ;  to  use  them  when 
duly  seasoned  ;  and  to  employ  good  workmen  at  such  prices  as  cannot  furnish  an  excuse 
for  bad  workmanship,  and  will  \\arrant  him  to  enforce  good. 

4623.  Accomplish  one  work  before  another  is  commenced.  A  work  may  be  considered 
as  accomplished  when  the  chief  difficulties  are  surmounted,  and  the  chief  cost  expended ; 
and,  till  this  is  the  case,  it  cannot  be  prudent  to  embark  in  another.  By  avoiding  em- 
barrassments, the  execution  of  improvements  becomes  a  present  pleasure,  as  well  as  a 
source  of  future  profit ;  no  half-finished  works  are  left  as  monuments  of  disgrace  to  an 
estate  and  its  owner ;  no  time  nor  interest  of  money  is  lost  ;  every  work  is  brought  into 
action  and  profit  as  it  is  finished  ;  and  if,  as  it  frequently  will  happen  with  the  most 
prudent  calculators,  the  estimated  sum  has  been  exceeded,  due  time  may  be  taken  to  let 
the  fund  of  improvement  accumulate,  so  as  to  enable  it  to  discharge  the  arrear,  and  to  fur- 
nish, as  wanted,  the  estimated  sums  requisite  for  the  succeeding  work. 
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4624.  The  management  of  an  extensive  landed  estate,  like  tliat  of  every  other  great  pro- 
perty, is  a  business  both  of  talent  and  integrity.  In  former  times,  when  every  proprietor 
may  be  said  to  have  cultivated  the  whole  of  his  agricultural  territoi-y,  it  constituted  his 
whole  occupation,  when  not  engaged  in  war ;  or  required  a  host  of  managers,  if  he  was 
a  man  of  the  first  rank.  On  the  continent,  and  especially  in  Russia  and  Hungary, 
where  estates  are  of  enormous  extent,  and  wholly  farmed  by  the  proprietor,  the  largest 
estates,  as  we  have  seen  (621.),  are  managed  by  a  court  of  directors,  and  an  executive 
department,  with  a  numerous  body  of  superintendent  officers,  artists,  and  artisans.  A 
better  system  is  now  adopted  in  this  country,  in  consequence  of  the  creation  of  profes- 
sional farmers,  who,  taking  large  portions  of  territory  from  the  owner  for  a  certain  num- 
ber of  years  at  a  fixed  rent,  and  on  certain  stipulations  for  mutual  security,  occasion  little 
more  trouble  to  the  proprietor,  during  that  period,  than  receiving  payments.  Hence  it 
is  that  the  management  of  estates  in  Britain,  though  important,  is  a  more  simple  busi- 
ness than  in  any  other  country. 

4625.  Where  there  are  only  tenanted  holdings,  the  business  of  management  is  very 
simple ;  where  there  are  woodlands,  it  requires  a  person  to  look  after  that  department ; 
and  where  there  are  waters,  quarries,  and  mines,  a  greater  number  of  subordinate 
officers  are  requisite.  But  what  often  occasions  most  expense,  and  at  the  same  time  is 
attended  v\ith  the  least  profit,  is  the  management  of  the  abstract  rights  belonging  to  an 
estate  ;  such  as  manorial  rights,  quit-rents,  and  other  feudal  or  antiquated  trifles  or 
absurdities,  which  require  courts  to  be  holden,  and  lawyers  and  other  officers  to  be  called 
in  to  assist.  The  only  British  author  who  has  digested  the  business  of  managing 
estates  into  a  regular  system  is  Marshal,  and  we  shall  follow  him  in  considering  this 
subject:  — 1st,  as  to  the  superintendents  on  the  executive  establishment  of  an  estate; 
and,  2dly,  as  to  the  general  business  of  management. 


Chap.    I. 
Superintendents,  or  Executive  Establishment  of  an  Estate. 

4626.  Tho^igh  every  man  tvho  cannot  manage  his  own  estate  in  all  important  matters, 
deserves  to  lose  it,  yet,  as  extensive  proprietors  generally  have  their  properties  situated  in 
different  parts  of  the  country,  and  have,  besides,  public  duties  to  attend  to,  certain  sub- 
ordinate managers  become  necessary.  In  The  Code  of  Agricnlture  it  is  stated,  that  no 
individual  having  a  large  estate  is  equal  to  the  task  of  managing  it,  unless  he  is  in  the 
prime  of  life,  dedicates  his  whole  time  to  the  business,  and  gives  up  every  other  occupa- 
tion. It  is  there  stated  to  have  been  found  expedient,  by  the  proprietor  of  an  estate  of 
great  extent,  to  nominate  two  or  three  commissioners  to  assist  him  in  its  management. 
Under  the  superintendence  of  such  commissioners,  it  is  said,  the  affairs  of  a  great  pro- 
perty would  be  as  well  conducted  as  on  the  best  managed  small  or  moderate-sized 
estates  ;  while  the  duties  of  the  proprietor  would  principally  be  to  carry  the  exercise  of 
true  benevolence  into  effect,  which  would  consist  in  softening  severe  decisions ;  or  in 
granting  those  marks  of  approbation  and  reward  which,  when  bestowed  by  the  proprietor 
himself,  are  the  most  likely  to  prodvice  beneficial  consequences.  (Code,  ^'C.  .^j'p.  58.) 
Such  may  be  the  case  on  a  few  estates  in  the  British  isles  not  yet  brought  into  a  regular 
system  of  improvement,  and  about  to  be  remodelled,  of  which  a  grand  example  occurs 
in  the  immense  property  of  the  Marquess  of  Stafford  ;  but,  in  the  great  majority  of  cases, 
to  each  estate  a  manager  of  qualifications  suited  to  its  extent  and  duties,  and  a  general 
receiver  and  controller  in  tlie  capital  or  metropolis  (if  the  proprietor  and  his  banker  can- 
not effect  these  duties  between  them)  are  all  that  is  requisite.  We  shall  first  offer  a 
few  remarks  on  the  qualifications  and  duties  of  managers,  and  next  on  tlie  place  of  busi- 
ness and  its  requisites. 

Sect.  I.     Steward  or  Manager  of  an  Estate,  and  his  Assistants. 

4627.  The  head  manager  of  an  estate  ought  unquestionably  to  be  the  proprietor  him- 
self, or  his  representative,  if  a  minor  or  otherwise  incompetent.  Next  to  the  proprietor 
is  his  acting  man  of  business,  with  proper  assistants  ;  together  with  such  professional 
men  as  advisers  as  the  circumstances  of  business  may  render  necessary.  A  tenanted 
estate  differs  widely  from  other  species  of  property  ;  as  giving  ))ovver  and  authority  ovtr 
persons  as  well  as  things.     It  has,  therefore,  a  dignity  and  a  set  of  duties  attached  to  it, 
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which  are  peculiar  to  itself.  A  man  who  receives  ten  thousand  pounds  a  year  from  the 
public  funds,  for  instance,  is  an  insulated  being,  compared  witli  him  who  receives  the 
same  income  from  landed  property,  and  w  ho  is  one  of  society's  best  members,  provided 
his  affairs  are  judiciously  conducted.  On  the  contrary,  if,  regardless  of  the  dignity  and 
the  duties  of  his  station,  he  lives  but  to  dissipate  his  income,  leaving  the  government  of 
his  estates  and  their  inhabitants  to  those  whose  interest  and  honour  are  unconcerned  in 
their  welfare,  or  to  those  whose  best  interests  lie  in  their  derangement,  he  becomes  at 
once  an  enemy  to  liimself,  to  his  family,  and  to  the  community.  As  unpardonable  it 
would  be  in  the  possessor  of  a  kingdom  to  be  ignorant  of  state  affairs,  and  unmindful  of 
the  ministers  who  reside  about  his  court ;  or  in  the  commanding  officer  of  a  regiment  to 
be  a  stranger  to  his  men,  a  priest  to  his  parishioners,  or  a  shepherd  to  his  flock  ;  as  for 
the  possessor  of  a  tenanted  estate  to  be  ignorant  of  territorial  concerns,  and  a  stranger  to 
his  lands  and  their  occupiers. 

4628.  Though  it  be  a7i  essential  part  of  the  duty  of  a  man  of  fortune  to  be  intimately 
acquainted  idth  his  own  affairs,  it  does  not  follow  that  he  sliould  be  absorbed  in  them,  and 
neglect  his  duties  as  a  superior  member  of  society.  In  all  matters  of  government  and 
command,  sul)ordination  is  essential  to  good  order  and  success.  *■  A  commander  in  chief 
does  not  act  as  pioneer,  nor  does  a  naval  commander  reef  hi:;  sails,  or  heave  his  anchor. 
Each  has  his  subordinate  officers  to  convey  his  commands,  and  men  to  execute  them. 
But  it  is  essentially  necessary  that  the  former  should  be  well  acquainted  with  military, 
tlic  latter  with  naval,  affairs.  Every  heir  apparent,  therefore,  to  a  large  landed  property,-, 
should  be  regularly,  or  at  least  more  or  less,  bred  up  in  the  knowledge  of  nual  affairs, 
so  as  to  fdl  with  honour  and  profit  the  high  station  he  has  in  view.  But  if  the  possessor 
of  an  estate  has  not  been  fortunately  initiated  in  the  knowledge  which  belongs  to  his 
station,  the  task  of  acquiring  it  is  far  from  great. 

4629.  On  a  large  estate  we  generally  find  a  resident  manager,  a  land  steward,  a  man  who 
has  some  knowledge  of  what  is  termed  counti-y  business,  and  who  acts  under  the  control 
of  his  employer,  or  of  a  confidential  friend,  who  is  more  conversant  in  rural  concerns ; 
or  perhaps  of  a  law  agent,  who  knows  less  of  them ;  or  such  residing  steward,  espe- 
cially of  a  detached  estate  which  lies  at  some  distance  from  the  residence  of  its  proprietor, 
acts  without  control.  In  the  last  case,  if  he  is  a  man  of  judgment,  it  is  fortunate  both 
for  the  landlord  and  tenant :  but,  on  the  contrary,  if  such  possessory  manager  wants 
those  requisite  qualifications,  the  consequence  becomes  mischievous  to  the  lands,  dieir 
occupiers,  their  proprietors,  and  the  community. 

4630.  The  requisite  acquirements  of  an  acting  manager,  according  to  Marshal,  are,  a 
knowledge  of  agriculture,  surveying,  planting,  some  knowledge  of  mechanics,  natural 
history,  and  skill  in  accounts.  Agriculture  is  the  only  firin  foundation  on  which  the 
other  required  attainments  can  be  securely  reposed.  It  is  not  more  essentially  valuable 
in  the  superintendence  than  in  the  improvement  of  an  estate.  It  is  difficult  to  become 
an  accurate  judge  of  the  value  of  lands  without  a  practical  knowledge  of  their  uses;  nor 
can  any  man  without  it  properly  appreciate  the  management  of  occupiers,  much  less 
assist  them  in  correcting  their  errors,  and  improving  their  practice. 

4331.  Land-surveying  is  a  requisite  qualification.  Not  so  much,  however,  for  the  purpose  of  measuring 
and  mapping  an  estate  at  large,  as  for  checking  and  correcting  the  works  of  professional  men,  as  well  as 
to  assist  in  laying  out  its  lands  to  advantage. 

4032.  Planting,  and  the  management  of  woodlands,  are  acquirements  that  cannot  be  dispensed  with. 
Nor  should  his  knowledge  and  attention  be  contincd  to  the  surface  of  the  estate  entrusted  to  his  care  ;  he 
ought  to  have  some  acquaintance  with  natural  history,  chemistry,  and  experimental  philosophy,  to  enable 
him  to  form  just  notions  on  the  subject  of  the  subterrene  productions  which  it  may  contain. 

46)3.  Some  /cnowlcdge  oj  mechanics,  and  other  sciences  that  are  requisite  to  the  business  of  an  engineer, 
may  be  highly  useful  in  prosecuting  the  improvements  incident  to  landed  property. 

4fi34.  A  competent  knowledge  of  rural  architecture,  the  doctrine  of  the  strength  of  materials,  and  the 
superintendence  of  artificers,  may  be  said  to  be  of  daily  use. 

46.!.'>.  A  thorough  /;nou>/eiige  of  accounts  is  essentially  requisite  to  the  manager  of  a  landed  estate. 

4fi3{i.  He  should  bo  a  man  of  good  character,  of  upright  princi/'/es,  and  conciliatory  manners  ;  to  set 
an  example  of  good  conduct  to  the  tenants,  and  to  become  their  common  counsellor  and  peace-maker,  in 
those  trifling  disputes  which  never  fail  to  arise  among  the  occupiers  of  adjoining  land  ;  and  which  too 
frequently  bring  on  serious  quarrels  and  lawsuits,  that  end  in  the  ruin,  not  only  of  themselves,  but  of  the 
tenements  they  occupy.  A  proprietor  has,  therefore,  an  interest  in  checking  such  disputes  in  the  bud  ; 
and  no  man  can  do  this  with  so  much  effect  as  a  manager  in  whom  they  have  a  proper  confidence,  and 
who  possesses  a  due  share  of  popularity  on  the  estate. 

46.'57.  The  acting  mannger  requires  certain  assistants  on  a  large  estate;  especially  if  it 
lies  in  detached  and  scattered  parts.  Those  in  general  use  are  a  ground  officer  and 
clerk. 

4638.  ^  land-reeve,  H'oodward,  or  ground  ofjlcer,  is  required  on  each  district  or  depart- 
ment of  a  large  estate ;  to  attend  not  only  to  the  woods  and  liedge-timber,  but  to  the 
state  of  tlie  fences,  gates,  buildings,  private  roads,  driftways,  and  watercourses ;  also  to 
the  stocking  of  commons  (if  any),  and  encroachments  of  every  kind ;  as  well  as  to  pre- 
vent or  detect  \vaste  and  spoil  in  general,  whether  by  the  tenants  of  the  estate,  or  others ; 
and  to  report  the  same  to  the  manager. 

4639.  The  ofjice-clcrk,  book-keeper,  or  under  steward,  is  em.ployed  to  form  registers. 
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make  out  rentals,  &c.  and  keep  the  accounts  of  the  estate  ;  as  well  as  to  assist  the  man- 
ager in  his  more  active  employments  ;  also  to  act  as  his  substitute  in  case  of  sickness,  or 
absence ;  and  to  become  his  successor  in  the  event  of  his  death,  or  other  termination  of 
his  stewardship. 

4640.  A  law  assistant,  solicitor,  or  attorney,  may  next  be  considered  as  requisite  to 
the  good  management  of  a  landed  estate.  For  although  much  is  to  be  done  by  judicious 
regulations,  and  the  timely  interposition  and  advice  of  a  resident  manager,  such  are  the 
fniilties  of  human  nature,  that,  in  a  state  of  civilised  society,  and  of  property,  legal 
assistance  will  sometimes  be  necessary.  I'he  error  of  country  gentlemen  consists,  not  in 
employing  lawyers,  but  in  committing  the  management  of  their  landed  estates  to  them. 
Tiie  employment  of  law  agents  as  land  stewards,  however,  is  not  without  some  reason. 
Farmers  are  not  for  the  most  part  sufficiently  skilled  in  accounts  for  taking  the  charge  of 
a  large  estate  ;  and  such  of  them  as  are  capable,  are  commonly  men  of  capital,  and 
would  not  exchange  their  situation  for  the  less  independent  one  of  a  land  steward.  The 
division  of  labour,  in  the  case  of  large  estates,  is  not  without  its  use,  and  is  recognised 
in  practice.  A  law  agent  collects  the  rents  and  keeps  the  accoimts,  often  on  a  very  small 
salary;  and  in  questions  of  a  practical  nature,  such  as  the  valuation  of  new  leases,  the 
modes  of  cropping,  &c.  he  advises  with  a  surveyor  or  land  valuer.  After  all,  however, 
a  well  chosen  land-steward  to  reside  upon  the  estate,  and  to  consult,  when  necessary, 
with  a  lawyer,  must  be  the  best  plan,  even  though  his  salary  be  higher  than  that  of  the 
law  agent,  who  commonly  acts  for  several  proprietors,  does  not  reside  on  any  of  their 
estates,  and  very  likely,  as  we  think,  cannot  do  them  justice. 

4641.  Ill  the  feudal  si/slcm,  under  which  every  manor  court  was  a  court  of  law,  we 
may  perceive  the  origin  of  law  land-stewards.  It  is  allowed  by  the  best  agricultural 
writers  in  Europe  (Chateauvieux,  Thaer,  Thouin,  Mathieu  de  Dornbasle,  Sigismondi, 
Jovellanos,  Young,  Marshal,  Brown,  Coventry,  &c.),  that  these  men  by  tlidr  rigid  ad- 
herence to  precedent  in  the  clauses  of  leases,  have  contributed  most  materially  to  retard  the 
2>rogress  of  agricultural  improvement. 

4642.  The  land-surveyor  is  another  professional  man,  whom  the  superintendent  of  an 
estate  may  want  to  call  in  occasionally.  Not  meiely  to  measure  and  map  the  whole  or 
parts  of  the  estate,  but  to  assist  in  matters  of  arbitration,  and  the  amicable  settlement  of 
disputes ;  or  to  act  himself,  as  valuer  or  referee. 

Sect.  II.      Lmid  Steward's  Place  of  Busiiiess,  and  what  belongs  to  it. 

4G43.  A  manager's  place  of  business  may  be  considered  in  regard  to  its  situation, 
accommodations,  and  ajipropriate  professional  furniture. 

4G44..  7'/ic'  situation  of  the  place  of  business  should  be  under  the  roof  of  the  proprietor's 
principal  residence  ;  round  which,  and  in  its  neighbourhood,  some  considerable  parts  of 
his  estates  may  be  supposed  (as  they  ever  ought)  to  lie.  If  a  large  bulk  of  his  property 
lie  at  too  great  a  distance  for  tenants  to  attend  at  the  principal  olfice,  and  if  on  this  he 
has  a  secondary  residence,  an  inferior  office  is  there  required  for  such  detached  part. 
And  it  may  be  laid  down  as  a  rule,  in  the  management  of  landed  property.  Marshal  ob- 
serves, that  every  distant  part  of  an  estate  ought  to  have  a  place  upon  it  (be  it  ever  so 
humble)  in  which  its  possessor  may  spend  a  few  days  comfortably ;  to  diffuse  over  it  a 
spirit  of  good  order  and  emulation.  lie  has  known  the  most  neglected  and  almost 
savage  s]3ot,  such  as  are  many  landed  estates  in  Ireland,  reclaimed  and  put  in  a  train  of 
improvement  by  this  easy  method, 

4645.  The  accommodations  requisite  for  a  principal  office  arc,  a  commodious  business 
room,  a  small  ante-room  ;  and  a  safe-keep,  or  strong  room,  fire  proof,  for  the  more  valu- 
able documents. 

4646.  The  j}rofessio)ialfur)iiture  with  which  an  office  of  this  description  requires  to  be 
supplied  are  maps,  rental-books,  books  of  valuation,  register,  legal  papers,  and  some 
others. 

46i7.  A  general  map  of  the  wliole  estate  on  a  large  scale  is  an  obvious  requisite ;  and  portable  separate 
maps,  with  accompanying  registers  and  otlier  descriptive  particulars,  are  useful  in  proportion  as  iini>rovc. 
rients  may  be  in  contemplation. 

4f}18.  Boohs  of  valitatum  are  essential,  especially  whore  there  are  numerous  small  holdings  on  short 
terms.  In  these  registers  are  contained  tl\c  number,  name,  admeasurement,  and  estimated  vaUie  of  each 
field,  and  of  every  parcel  of  land,  as  well  as  of  each  cottage  or  other  building  not  being  part  of  a  farm- 
stead, on  the  several  distinct  parts  or  districts  of  the  estatv.  The. valuations  being  inserted  in  columns,  as 
they  arise,  whether  by  general  surveys,  or  incidentally,  headed  with  the  names  of  their  respective  valuers, 
so  that  whenever  a  farm  is  to  be  relet,  these  coluinns  may  be  consulted,  and  its  real  value  fixed  in  a 
resurvcy  with  the  greater  exactness. 

4(i4i).  A  general  register  of  timber  trees,  copsewood,  and  young  ji/anfations  is  particularly  wanted  where 
there  is  mucli  hedgerow  timber.  Marshal  directs  to  specify  in  this  register  the  number  of  timber  trees  in 
each  wood,  grove,  hedgerow,  and  area,  with  the  species,  number,  and  admeasurement  of  each  tree.  He 
also  recommends  separate  pocketbooks,  containing  the  particulars  of  each  division,  or  of  a  number  of 
contiguous  divisions,  for  the  occasional  use  of  the  manager  and  woodreeve. 

4fw0.  Contracts,  agreements,  accounts,  letters  on  business,  and  other  documents,  should  be  intelligibly 
endorsed,  dated  or  numbered,  and  arranged  so  as  to  be  easily  referred  to.  A  book  of  abstracts,  or  heads 
of  papers  of  greater  importance,  should  be  made  out  to  be  referred  to  on  ordip.ary  occasions,  and  likewise 
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to  serve  as  an  index  to  the  originals,  which  require  a  more  secure  repository  than  a  common  business, 
room. 

4f;3I.  Legal  documents,  such  as  title  deeds,  legal  decisions,  awards  of  arbitration,  counterparts  of  leases, 
securities,  cash,  bills,  passed  accounts,  &c.,  as  being  the  most  important  objects,  should  be  carefully  depo- 
sited in  the  safety-chest  or  strong  room. 

4ftj2.  Portable  registers  of  the  tenanted  lands,  in  convenient  pocket  volumes,  with  maps  on  a  small  scale 
heading  every  farm,  arc,  according  to  Marshal,  who  seems  to  h;ive  looked  upon  tenants  as  placed  in  a  state 
of  continual  hostility  with  their  landlords,  a  most  invaluable  description  of  books  both  for  the  manager  and 
his  employer.  Two  opposite  pages  being  appropriated  to  each  farm  with  its  map,  the  following  information 
should  be  given  :  — 

Name  of  the  farm  and  its  number  of  acres.  The  eligibility  of  the  plan  and  circumstances  of 

The  name  of  the  tenant  and  the  existing  rent.  the  farm. 

The  tenancy  ;  if  on  lease,  the  term  of  expiring.  The  eligibility  of  the  occupier. 

Any  extraordinary  covenant  of  the  lease.  The  eligibility  of  the  present  rent. 

The  number  of  cottages  let  with  the  farm.  The  state  of  the  buildings,  fences,  and  gates. 

The  number  of  timber  trees  growing  on  it.  roads,  and  watercourses. 

The  number  of  orchard  trees  growing  on  it.  The  state  of  cultivation,  and  condition  of  the  live 

stock. 

46.53   Jdd,  among  other  things,  the  following,  viz.  :  — 

The  repairs  more  immediately  wanted.  With  any  other  incident  or  occurrence  respect- 

The  improvements  of  which  the  whole  is  suscep-  ing  the  farm  or  its  occupier,  that  requires  to  be 
tible.  remembered;   and  with  references  to  the  books 

The  agreements  entered  into  with  the  tenant.  and  papers  which  may  pertain  to  the  several  parti- 

The  permissions  granted  him.  culars;  thus  having  at  one  view  a  complete  abstract 

The  injunctions  delivered  to  him.  of  the  history  and  present  state  of  every  farm,  to. 

With  a  hint  as  to  his  personal  character,  and  the  gcther  with  the  particulars  of  attention  which  each 
number  and  general  character  of  his  family.  will  require. 

4G.i4.  T/ie  trouble  of  forming  an  abstract  of  this  kind,  or  of  renewing  it  when  filled,  or  in  order  to  adapt 
it  to  the  varying  circumstances  of  the  several  farms,  is  inconsiderable,  compared  with  its  uses,  which  are 
not  only  obvious  in  theory,  but  are  fully  established  in  practice.  On  returning  to  an  estate,  after  twelve 
months'  absence,  Marshal  has  generally  found,  that,  by  consulting  a  register  of  this  sort,  and,  through  its 
means,  making  systematic  enquiries  respecting  the  incidents  that  have  occurred  on  the  several  farms 
during  his  absence  ;  he,  in  this  summary  way,  and  before  he  entered  upon  a  fresh  view,  became  better 
acquainted  not  only  with  the  general  interests,  but  with  the  more  ordinary  business,  of  the  estate,  than 
the  acting  manager,  who  had  constantly  resided  upon  it,  without  such  a  remembrancer.  This  abstract 
or  remembrancer,  he  says,  ought  not  to  comprehend  tenanted  farms  only  ;  but  should  comprise  woodlands, 
quarries,  the  demesne,  &c.  in  hand  ;  as  well  as  the  more  important  improvements  going  on  :  each  of  which 
ought  to  have  its  separate  folio  assigned  it.  To  a  proprietor,  or  his  confidential  friend,  who  only  goes 
over  his  estate  occasionally,  such  an  intelligent  companion  is  essentially  serviceable.  He  cannot  profit- 
ably direct,  nor  safely  advise  with,  an  acting  manager,  or  other  agent  or  officer  of  the  estate,  until  he  has 
consulted  so  infallible  an  oracle.  The  utility  of  such  a  register,  while  a  proprietor  is  absent  from  his 
estate,  if  he  can  be  said  to  be  so,  with  such  a  faithful  mirror  in  his  possession,  is  too  obvious  to  require 
explanation. 

4G5.5.  Amon^  the  instruments  necessary  for  a  manager's  office,  may  be  included  those  requisite  for  sur- 
veying, mappmg,  levelling,  measuring  timber,  and  every  description  of  country  work,  together  with 
boring  machines,  draught  measurers,  weighing  scales,  some  chemical  tests,  models,  and  such  other  articles 
as  may  be  required  or  rendered  useful  by  particular  circumstances. 

4056.  An  agricultural  library  may  be  considered  an  essential  requisite  ;  including  works  on  rural  archi. 
tecture,  the  prices  and  measuring  of  work,  and  other  fluctuating  matters  ;  and  one  of  the  best  encyclo. 
pa?dias  of  universal  knowledge.  We  have  already  suggested  an  important  use  to  which  such  a  library 
might  be  applied. 

4657.  Such  an  establishment  and  place  of  business  as  has  been  described,  we  agree  with 
Marshal  in  thinking,  many  will  consider  as  in  some  degree  superfluous  or  extravagant. 
In  many  cases  we  admit  it  would  be  so ;  but  it  is  impossible  to  determine  what  things 
can  be  done  without,  unless  a  particular  case  were  given.  Such  a  minute  register  of 
farms,  for  example,  would  be  quite  ridiculous  on  an  estate  in  East  Lothian,  where 
tenants  are  of  sufficient  wealth  and  respectability  of  manners  to  be  treated  as  men  ;  and 
not  watched  and  schooled  like  those  which  Marshal  seems  generally  to  have  in  view.  As 
tenants  of  land  become  enlightened,  they  will  be  very  differently  treated  from  what  in 
inany  places  they  are  at  i)resent.  As  a  proof  of  this,  we  have  only  to  compare  one  dis- 
trict of  coimtry  with  another.  In  East  Lothian,  Berwickshire,  and  some  otlier  parts  of 
Scotland,  the  farmers  are  as  intelligent  as  their  landlords ;  and  the  transactions  which 
take  })lace  between  them  rcseinble  the  transactions  which  take  place  between  one  mer- 
cantile man  and  another.  In  districts  where  tlie  tenant  has  little  capital,  and  where  he 
is  sunk  in  ignorance,  he  ranks  with  the  labourer,  and  occupies  his  farm  by  a  sort  of  suf- 
ferance. It  is  a  pity  tliat  tlie  ignorance  and  seclusion  of  such  men  do  not  admit  of  their 
coiTiparing  their  state  with  that  of  others  possessing  no  greater  capital,  but  more  know- 
ledge and  skill :  it  is  a  pity,  we  say,  for  the  sake  of  their  children,  whom  they  might 
thus  be  induced  to  educate. 


Chap.   II. 

Du'.ies  of  Managers  of  Es'.ates. 

4S58.  The  various  duties  of  the  manager,  or  the  proprietor,  of  a  landed  estate,  may  be 
considered  under  the  heads  of  general  business,  business  with  tenants,  and  auditing 
accounts. 
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Sect.  I.      General  Principles  of  Business  considered  relatively  to  Land-Stewardship. 

4659.  Tlie  Jirst  and  most  general  principle,  in  this  and  every  other  department  of 
business,  is  to  embrace  readily  the  several  matters  as  they  occur ;  and  not  to  put  them 
off  from  time  to  time,  until  they  accumulate,  and  render  the  task  difficult  and  irksome. 
The  only  artifice,  it  may  be  said,  which  a  man  of  character  can  well  employ  in  business 
is  that  of  endeavouring  to  render  it  pleasurable  ;  and,  by  meeting  it  cheerfully,  as  it 
rises,  or  as  it  becomes  ripe  for  despatch,  this  desirable  end  will  generally  be  attained : 
for,  in  that  state  a  man  not  only  enters  upon  it  with  pleasure  himself,  but  he  will  gene- 
rally find  his  opponent  in  the  same  temper  of  mind.  Whereas,  through  delay,  misun- 
derstandings, idle  tales,  and  groundless  surmises  are  liable  to  intervene ;  the  minds  of 
both  to  be  soured ;  a  distant  coolness  to  take  place  between  them  ;  and  a  barrier  to  be 
raised,  which,  though  altogether  imaginary,  notliing  but  the  mystic  wand  of  the  law  may 
be  able  to  remove. 

4660.  There  are  three  distinct  methods  of  conducting  business.  The  first  is  that  in 
which  the  parties  meet,  with  fair  intentions,  to  find  out  the  point  of  equity,  and  there  to 
close.  In  the  second,  they  enter  upon  business,  guarded  with  cunning,  and  armed  with 
trick  and  artifice,  as  gamblers  draw  round  a  table,  to  take  every  advantage,  fair  or  other- 
wise, which  they  can  eflfect  with  impunity.  The  last  method  lies  in  the  courts  of  law 
and  equity. 

4i>61.  A  business  founded  on  honourable  intentions  is  the  only  one  in  which  a  man  of  honour  can  volun- 
tarily appear.  Here  honest  men  come,  as  indiflerent  persons,  to  arbitrate  the  matter  in  reference.  In 
every  settlement  between  man  and  man,  there  is  a  point  of  equity  and  right,  which  all  good  men  are 
desirous  to  find  ;  and  when  men  of  liberal  minds  fortunately  meet  and  join  in  the  search,  it  is  seldom 
difficult  to  be  discovered.  Should  some  little  difference  of  opinion  arise,  let  them  call  in  an  umpire  to 
decide  between  them  ;  or  leave  the  whole  to  the  decision  of  three  capable  and  disinterested  men. 

4fi62.  A  man  of  strict  integrity  may  become  entangled  in  business  with  a  man  of  looser  principles.  In 
this  case,  it  behoves  him  to  be  upon  his  guard;  but  still  to  enter  into  the  negotiation  with  temper  and 
civility.  There  is  even  a  politeness  in  afiairs  of  business  which  cannot  be  departed  from  cui  any  occasion. 
Interruptions  and  schisms  frequently  arise,  especially  l)etween  men  who  are  of  keen  sensibility,  and  who 
(though  passably  honest)  are  tenacious  of  their  own  interests,  from  mere  matter  of  punctilio.  The  mind 
of  either  being  once  soured  by  neglect,  or  ruffled  by  disrespectful  behaviour,  the  smooth  path  of  peaceful 
negotiation  is  broken  up,  a  spirit  of  warfare  is  roused,  and  advantages  are  taken,  or  attempted,  which 
calm  reason  would  not  have  suggested.  Hence,  when  men  of  unequal  degree  are  brought  together  in 
business,  it  is  incumbent  on  the  superior  to  set  the  example  of  liberality  and  civility  of  demeanour. 

46t53.  In  extreme  cases  there  is  no  resource  but  the  law  ;  and  here  the  most  that  an  honest  man  can  do 
is  to  procure,  without  loss  of  lime,  the  best  advice  ;  and  to  spare  no  exertion  or  useful  expense  in  bringing 
the  dangerous  and  tormenting  business  to  a  speedy  conclusion.  Not  only  is  a  man's  property  endangered, 
while  it  is  tossed  on  the  troubled  sea  of  the  law ;  but  his  time  and  attention  are  led  astray,  and  his  peace 
of  mind  is  liable  to  be  broken  in  upon,  thus  deranging  his  ordinary  concerns,  and  disturbing  the  stream 
of  life.     How  much  legal  disputation  might  be  prevented  by  a  timely  attention  to  business ! 

4664.  In  forming  connectioiis  in  business,  select  the  man  who  has  a  character  to  lose. 
This  principle  should  be  invariably  acted  on  :  for  if  a  man  of  established  good  cha- 
racter be  properly  treated,  and  determinately  closed  in  with  in  case  he  demtu-  or  swerve 
from  the  right  line  of  conduct,  he  will  not  forfeit  his  good  name  by  doing  a  disreputable 
action ;  and  must  therefore  come  forward  to  the  point  of  equity  and  justice. 

Sect.  II.     Management  of  Tenants. 

4665.  The  general  treatment  of  tenants  and  cottagers  may  be  considered  as  the  most 
important  part  of  every  land-steward's  occupation  :  it  includes  the  mode  and  conditions 
of  letting  lands,  and  the  time  and  manner  of  receiving  rents.  The  idea  of  a  landlord 
or  his  agents  managing  his  tenants  does  certainly  on  the  face  of  it  appear  an  absurdity. 
The  tenant  is  not  more  obliged  to  the  landlord  than  the  landlord  is  to  the  tenant ;  and 
therefore  both  parties  being  on  an  equality  in  point  of  obligation,  the  one  ought  not  to 
require  or  have  the  power  to  manage  the  other.  Tliis  power  is  given,  however,  by  tlie 
ignorance  of  one  of  the  parties,  and  the  existing  monopoly  in  favour  of  the  other  ;  and 
till  these  are  done  away  with,  by  education  and  political  changes,  the  ignorant  part  of 
farmers  will  always  be  managed  by  their  landlords. 

SuBSECT.    1.      Proper  Treatment  of  Tenants- 

4666.  On  every  large  hereditary  estate,  there  are  established  customs  and  7isages,  to  which 
the  proprietor  and  the  occupiers  consider  themselves  mutually  amenable,  tliough  no  legal 
contracts  may  subsist  between  them.  Even  where  imperfect  leases,  or  other  legal 
agreements  exist,  still  there  is  generally  much  left  for  custom  and  usage  to  delennine. 
Though  some  of  these  may  be  improper,  yet  they  ought  to  be  strictly  observeil  by  its 
superintendent,  until  better  can  be  placed  in  their  stead  ;  not  merely  on  the  score  of 
moral  justice,  but,  in  the  same  observance,  to  set  an  example  of  integrity  and  good  faith 
to  the  tenants.  If  a  superintendent  imprudently  break  through  a  custom  or  a  covenant, 
what  can  he  say  to  a  tenant  who  follows  his  example? 

4667.  A  manager  ought  to  set  an  example  to  the  tenants  under  his  care  of  liberality 
and  kindness.  This  is  more  especially  applicable  to  the  case  of  cottagers  and  otliers  who 
rent  small  holdings.  There  are  numberless  small  favours  which  he  can  bestow  upon 
them  without  loss,  and  many  with  eventual  advantage  to  the  estate.      A  spirited  inijjrov- 
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in"-  tenant  should  be  refused  nothing  that  he  can  reasonably  ask  ;  should  have  favours 
voluntraily  conferred  upon  him,  not  merely  as  a  reward  for  the  services  which  he  indivi- 
dually is  rendering  the  estate,  but  to  induce  its  other  tenants  to  follow  his  example,  and 
to  make  known  to  the  whole  that  their  conduct  is  observed,  and  distinctions  made 
between  good  and  bad  managers. 

46G8.  Estates,  Wee  men,  liave  their  good  and  bad  characters.  No  skilful  farmer  who 
has  a  capital  to  lose,  will  take  up  his  residence  on  an  estate  of  known  bad  character. 
On  the  contrarj',  when  once  an  estate  has  acquired  the  character  of  good  faith  and  proper 
treatment  of  its  tenantrj',  men  of  money  and  spirit  will  ever  be  anxious  to  gain  a  footing 
there.  Besides,  the  character  of  an  estate  will  ever  involve  that  of  its  possessor  :  and, 
setting  income  at  naught,  it  surely  behoves  a  man  of  property  to  pay  some  attention  to  . 
the  character  of  his  estates  ;  for  what  can  well  add  more  to  the  permanent  respectability 
of  a  family  of  rank  or  fortune,  than  having  its  estates  occupied  by  a  wealthy  and  respect- 
able tenantry  ? 

4669.  In  a  stale  of  civilised  society  and  properti/,  one  of  the  great  arts  of  life  is  to  teach 
character  and  interest  to  go  haiid  in  hand,  and  on  ordinary  occasions  to  endeavour  to  turn 
every  incident,  as  it  fortuitously  occurs,  to  tlieir  mutual  advantage.  If  a  tenant  of 
capital  and  an  improving  spirit  be  found  upon  an  estate,  give  him  due  encouragement, 
for  tiie  purposes  already  explained.  On  the  contrary,  if  another  is  found  to  possess  re- 
fractory habits,  to  swerve  from  his  eiigageinents,  or  to  injure  the  lands  in  his  occupation, 
it  is  but  common  prudence  to  take  the  first  legal  and  fair  opportunity  of  dismissing  him, 
and  supplying  his  place  with  another  who  is  better  qualified  to  fill  it ;  not  more  with  a 
view  of  rescuing  his  particular  farm  from  further  injury,  and  of  making  an  example  of 
him  in  terror  to  others  of  similar  habits,  than  to  preserve  and  heighten  the  character  of 
the  estate. 

4670.  These  remarks  tnay  he  considered  as  applicable  chiefs  to  small  tenants,  or  such 
as  from  ignorance  and  want  of  leases  may  be  considered  in  a  state  of  bondage.  It 
ought  never  to  be  in  the  power  of  a  landlord  to  make  "  an  example  of  a  tenant  in  terror 
to  others ;"  it  is  enough  if  this  power  be  left  to  the  laws.  A  tenant  who  rents  a  farm 
on  certain  conditions,  and  fulfils  them,  is,  in  point  of  obligation,  on  an  equality  with  his 
landlord ;  neither  is  obliged  to  the  other  :  and  while  the  one  does  not  require  those  acts 
of  kindness  and  liberality  which  Marshal  inculcates,  the  other  is  not  entitled  to  that 
submission  and  slavish  deference  so  common  among  tenants  at  will,  and  indeed  most 
others  in  England.  It  is  justly  observed  by  Brown  {Treat,  on  liur.  Jff. )  that  the  moral 
excitement,  or  degree  of  encouragement,  given  to  the  tenant  for  improving  the  ground 
put  under  his  occupation,  is  regulated  entirely  by  the  terms  or  conditions  of  the  lease 
under  which  he  holds  possession.  If  the  conditions  be  liberal  and  judicious,  and  accom- 
modated to  the  soil  and  situation  of  the  land  thereby  demised  to  the  tenant,  all  that  is 
obligatory  upon  the  proprietor  is  ftiithfully  discharged.  But  when  matters  are  otherwise, 
when  the  tenant  possesses  under  a  short  lease,  when  the  covenants  or  obligations  are 
severe  in  the  first  instance  and  ultimately  of  little  avail  towards  forwarding  improve- 
ment, it  may  reasonably  be  inferred  that  the  connection  is  improperly  constituted,  and 
that  little  benefit  will  thence  follow  either  to  the  public  or  to  the  parties  concerned. 
The  proper  view  of  a  lease  is,  that  it  is  merely  a  mercantile  transaction  reduced  to 
writing,  in  which  both  parties  are  on  an  equal  footing. 

SuBSECT.  2.      Business  of  letting  Farms. 

4671.  There  are  three  methods  of  letting  a  farm  :  putting  it  up  to  public  auction,  and 
taking  the  highest  bidder  for  a  tenant ;  receiving  written  proposals,  and  accepting  the 
highest  offer;  and  asking  more  rent  for  it  than  it  is  worth,  haggling  with  different  chap- 
men, and  closing  with  him  who  promises  to  give  the  most  money,  without  regard  to  his 
eligibility  as  a  tenant.  After  a  variety  of  obvious  remarks.  Marshal  concludes,  tliat 
*'  seeing  in  every  situation,  there  is  at  all  times  a  fair  rental  value,  or  market  price  of 
lands,  as  of  their  jiroducts,  there  appears  to  be  only  one  rational,  and  eventually  pro- 
fitable, method  of  letting  a  farm  ;  and  this  is,  to  fix  the  rent,  and  choose  the  tenant.  In 
the  choice  of  a  tenant  every  body  knows  the  requisite  qualifications  to  be,  capital,  skill, 
industry,  and  character.  The  respective  advantages  of  these  qualities  are  amply 
developed  in  The  Treatise  on  Landed  Troperty. 

SuBSECT.  3.     Different  Species  of  Tenancy. 

4672.  The  different  holdings  in  use  in  Britain  are  at  will,  from  year  to  year,  for  a  term 
of  years,  or  for  a  life  or  lives. 

4673.  The  tenant  holding  at  will,  or  until  the  customary  notice  lie  given  by  either  party  to  the  other,  is 
without  any  Icpal  contract,  or  written  agreement ;  the  only  tie  between  the  owner  anil  the  occupier  being 
the  custom  of  the  estate  or  of  the  country  in  which  it  lies,  and  the  common  law  of  the  land.  'J'his  may 
be  considered  as  the  simple  holding  which  succeeded  the  feudal  or  copyhold  tenure;  but  which  is  now 
i&st  going  into  disuse. 

467*.  Ilolcling/rom  year  to  year,  under  a  written  agreement,  with  specified  covenants,  is  a  more  modern 
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usage,  and  becoming  more  and  more  prevalent  in  some  parts  of  England,  and  among  small  tenants,  even 
where  leases  for  a  term  of  years  were  formerly  granted. 

467/5.  Leases  for  a  term  of  years,  as  seven,  fourteen,  twenty-one,  or  a  greater  number  of  years,  certain  • 
but  without  the  power  of  assignment,  unless  with  the  consent  of  the  lessor.  ' 

4676.  Leases  for  lives  ;  as,  one,  two,  three,  or  more,  without  the  power  of  assignment.  In  Britain,  life 
leases  of  this  description  are  now  rarely  granted.  In  Wales  and  Ireland  they  are  still  prevalent  •  the  rent 
being  there  settled  according  to  the  value  of  the  land  at  the  time  of  letting  ;  as  on  granting  a  lease  for  a 
teriri.  In  the  western  extreme  of  England,  what  are  termed  life  leases  are  still  common  :  but  they  are 
rather  pledges  for  money  taken  up,  or  deeds  of  sale  for  lives,  than  leases ;  for  nearly  the  whole  of  the  esti. 
mated  sale  value  of  the  ;land,  during  the  life  term,  is  paid  down  at  the  time  of  purchase,  the  seller 
reserving  only  a  quit  rent,  or  annual  acknowledgment. 

4677.  A  lease  for  a  term  of  years,  or  for  two  or  more  lives,  can  alone  be  favourable  for 
the  progress  of  agriculture.  A  farmer  holding  at  will,  or  from  year  to  year,  may  plough, 
sow,  and  reap  ;  but  he  will,  if  a  prudent  man,  be  very  careful  not  to  make  improvements, 
well  knowing  that  the  first  effect  would  be  a  rise  of  rent  or  a  notice  to  quit.  Leases  for 
a  single  life  have  the  great  disadvantage  of  uncertainty  in  duration,  both  as  to  landlord 
and  tenant ;  and  though  the  latter  may  insure  a  certain  sum  on  his  life  for  the  benefit  of 
his  family,  yet  it  were  better  that  he  should  lay  out  that  money  in  improving  the  farm. 
Leases  on  lives,  renewable,  are  for  all  purposes  of  culture  as  good  as  freehold  ;  but  they 
have  this  disadvantage  to  a  tenant,  tliat  they  require  a  considerable  part  of  his  capital  paid 
dov/n,  and  a  further  draught  on  his  capital  on  the  falling  in  of  any  of  tlie  lives.  Even 
the  first  of  these  payments  woidd  embarrass  the  great  majority  of  professional  farmers, 
and  disable  them  from  bestowing  proper  cidtivation  on  tlie  soil ;  but  to  a  farmer  with  a 
surplus  capital  no  description  of  lease  can  be  better,  as  he  lays  out  his  surplus  capital  at 
the  market  rate  of  interest,  and  is,  as  it  were,  his  own  annuitant.  To  the  landlord  such 
leases  cannot  be  advantageous ;  because,  there  being  fewer  who  can  compete  for  them, 
lands  let  on  these  conditions  do  not  fetch  their  full  price. 

4678.  Tlie  fundamental  principle  on  which  both  the  duration  and  conditions  of  leases 
are  established  is  evidently  this  :  —  A  agrees  to  lend  to  B  a  certain  article  for  his  use  for 
an  equivalent  in  money ;  but  such  is  tlie  nature  of  this  article,  that,  in  order  to  use  it 
with  advantage,  B  must  possess  it  during  a  considerable  time  :  he,  therefore,  requires  a 
security  from  A  to  that  eifect  ;  and  A  on  his  part  requires  a  security  from  B  that  he 
■will  return  the  article  at  least  in  as  good  condition  as  when  it  was  lent  to  him.  The  term 
of  years  for  wliieh  the  article  is  to  be  lent,  and  the  precautions  taken  to  insure  its  return 
without  deterioration,  are  founded  on  experience,  and  vary  according  to  the  peculiar  cir- 
cumstances of  lender  and  borrower.  In  general,  however,  this  is  obvious,  that  where 
the  period  of  lending  is  not  sufficient  for  profitable  use,  or  the  conditions  required  for 
ensuring  the  lender  an  undeteriorated  return  of  the  article  unreasonable,  the  value  of  the 
loan  or  rent  will  be  proportionably  diminished.      {Sup.  Enc.  Brit.  art.  Agr. ) 

4679.  In  recurring  to  lohat  actually  exists  in  the  best  cultivated  districts,  we  shall  quote 
the  excellent  observations  of  an  experienced  farmer  an  J  approved  public  writer:  —  "  The 
general  principle  which  should  regulate  tlie  connection  between  landlord  and  tenant  seems 
to  be,  that  while  the  farm  ought  to  be  restored  to  the  owner  at  tlie  expiration  of  the  tenant's 
interest,  at  least  witliout  deterioration,  the  tenant  sliould  be  encouraged  to  render  it  as 
productive  as  possible  during  his  possession.  In  both  of  tliese  views,  a  lease  for  a  term 
of  years  is  scarcely  less  necessary  for  the  landlord  than  for  the  tenant ;  and  .so  much  is  the 
public  interested  in  this  measure,  that  it  has  been  proposed  by  intelligent  men,  to  impose 
a  penal  tax  on  the  rent  of  lands  held  by  tenants  at  will. 

4680.  TTiat  the  value  of  the  property  is  enhanced  hy  tlie  security  whieh  siieh  a  lease  confers  on  the  tenant 
will  be  put  beyond  all  doubt,  if  the  rents  of  two  estates  for  half  a  century  back  are  compared  ;  the  one 
occupied  by  tenants  at  will,  and  the  other  by  tenants  on  leases  for  a  moderate  term,  and  where  the  soil 
and  situation  are  nearly  alike  in  every  respect.  If  the  comparison  be  made  between  two  tracts  originally 
very  different  in  point  of  value,  the  advantages  of  leases  will  be  still  more  striking  ;  while  that  which  is 
held  by  tenants  at  will  remains  nearly  stationary,  the  other  is  gradually,  yet  effectually,  improved,  under 
the  security  of  leases,  by  the  tenants'  capital ;  and,  in  no  long  period,  the  latter  takes  the  lead  of  the 
former,  both  in  the  amount  of  the  revenue  which  it  yields  to  the  proprietor,  and  in  the  quantity  of  pro- 
duce which  it  furnishes  for  the  general  consumption.  The  higher  rents  and  greater  produce  of  some 
parts  of  Scotland  than  of  many  of  the  English  counties,  where  the  soil,  climate,  and  markets  are  much 
more  favourable,  must  be  ascribed  to  the  almost  universal  |)ractice  of  holding  on  leases  in  the  former 
countrv,  in  a  much  greater  degree  than  to  any  of  the  causes  which  have  been  frequently  assigned.  Less 
than  a'century  ago,  what  are  now  the  best  cultivated  districts  of  Scotland  were  very  tar  behind  the  greater 
part  of  England  ;  and,  indeed,  had  made  very  little  progress  from  the  time  of  the  feudal  system.  It  is  not 
fifty  years  since  the  farmers  of  Scotland  were  in  the  practice  of  going  to  learn  of  their  southern  neighbours 
an  art,  which  was  thep  very  imperfectly  known  in  their  own  country.  But  in  several  parts  of  lingland 
there  has  been  little  or  no  improvement  since,  while  the  southern  counties  of  Scotland  have  uniformly 
advanced  ;  and  at  present  exhibit  very  generally,  a  happy  contrast  to  their  condition  in  the  middle  of  the 
last  century. 

46S1.  In  respect  to  farmers  themselves,  it  cannot  be  necessary  to  point  out  the  advantages  of  leases.  It 
maybe  true,  that,  under  the  security  of  the  honour  of  an  English  landlord,  tenants  at  will  have  been  con. 
tinued  in  possession  from  generation  to  generation,  and  acquired  wealth  which  he  has  never,  like  the 
landholders  of  some  other  countries,  attemiited  to  wrest  from  them.  But  there  are  few  individuals  in  any 
rankof  life,  who  continue  for  a  length  of  time  to  sacrifice  their  just  claims  on  the  altar  of  inire  generosity. 
Something  is  almost  always  expected  in  return.  A  portion  of  revenue  in  this  case  is  exchanged  for 
power,  and  that  power  is  displayed  not  only  in  the  habitual  degradation  of  the  tenantry,  but  in  the  control 
over  them,  which  the  landlord  never  fails  to  exert  at  the  election  of  members  of  parliament,  and  on  all 
other  political  emergencies.  No  prudent  man  will  ever  invest  his  fortune  in  the  improvement  of  another 
person's  properfv,  unless,  from  the  length  of  his  lease,  he  has  a  reasonable  prospect  of  being  reimbursed 
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with  profit ;  and  tlie  servility  which  holding  at  will  necessarily  exacts  is  altogether  incompatible  with  that 
spirit  of  enterprise  which  belongs  to  an  enlightened  and  independent  mind. 

4t!y'2.  Every  measure  vhich  lias  a  tenrieiiey  to, fetter  the  productive  powers  nf  the  soil,  must  deeply 
affect  the  pulilic  at  large,  as  well  as  depress  one  of  the  largest  and  most  valuable  classes.  It  is  clearly 
their  interest,  that  com  and  other  provisions  should  be  supplied  in  abundance,  and  the  people  of  England 
may  justly  complain  of  the  want  of  leases,  as  one  of  the  principal  causes  which  check  the  improvement 
of  their  own  territory. 

46S3.  What  ought  to  be  the  term  of  a  lease  can  only  be  determined  by  a  reference  to  the  circumstances 
of  each  particular  case.  Lands  naturally  rich,  or  such  as  have  already  been  brought  to  a  high  degree  of 
fertility,  requiring  no  great  investment  of  capital,  and  returning  all  or  nearly  all  the  necessary  outlay 
within  the  jear,  may  be  advantageously  held  upon  short  leases,  such  as  perhaps  give  time  for  two,  or 
at  most  three  of  the  rotations  or  courses  of  crops  to  which  the  quality  of  the  soil  is  best  adapted.  The 
practice  of  England  in  this  respect  is  extremely  various,  almost  every  term,  from  twenty  years  down- 
wards, being  found  in  diH'erent  parts  of  it.  In  Scotland,  by  far  the  most  common  period  is  nineteen  years, 
to  which  it  was  formerly  the  practice,  in  some  places,  to  add  the  life  of  the  tenant.  In  that  country,  even 
when  it  is  thought  expedient  to  agree  for  a  much  longer  tenn,  this  is  still  expressed  in  periods  of  nineteen 
years,  a  sort  of  mysterious  cycle,  which  seems  to  be  no  less  a  favourite  with  the  courts  of  law  than  with 
landholders  and  farmers.  Yet  this  term  is  somewhat  inconvenient,  as  it  can  never  correspond  with  any 
number  of  the  recognised  rotations  of  arable  land. 

4684.  A  lease  for  twenty  years,  it  has  been  maintained  by  several  writers,  is  not  sufficient  to  reimburse 
a  tenant  for  any  considerable  improvements,  and  landholders  have  often  been  urged  to  agree  to  a  much 
longer  term,  which,  it  is  alleged,  would  be  not  less  for  their  own  interest  than  for  that  of  the  tenant.  This  • 
is  a  question  which  our  limits  do  not  permit  us  to  discuss  ;  but,  alter  viewing  it  in  different  lights,  assisted 
by  the  experience  of  long  leases  in  different  parts  of  .Scotland,  we  cannot  help  expressing  some  doubts  of  their 
utility,  even  in  so  far  only  as  it  regards  the  parties  themselves  ;  and  we  are  decidedly  of  opinion,  that  a 
greater  produce  will  be  brought  to  market,  froip  any  given  extent  of  land  held  on  successive  leases  of 
twenty  years,  for  half  a  century,  than  if  held  on  one  lease  of  that  duration,  whether  the  term  be  specified, 
or  indefinite  as  is  the  case  of  a  lease  for  life.  As  a  general  mode  of  tenure,  leases  for  lives  seem  to 
us  particularly  objectionable. 

4r;S5.  The  great  advantages  of  a  lease  are  so  well  known  in  Scotland,  that  one  of  her  best  agricultural 
writers,  himself  a  landed  proprietor,  has  suggested  a  method  of  conferring  on  it  the  character  of  perpetuity, 
to  such  an  extent  as,  he  thinks,  would  give  ample  security  to  the  tenant  for  every  profitable  improve- 
ment, without  preventing  the  landlord  from  resuming  possession  upon  equitable  terms,  at  the  expiration 
of  every  specified  period.  But  the  author  of  this  plan  iLord  Kaimes),  in  his  ardent  wishes  for  the  advance- 
ment of  agriculture,  at  that  time  in  a  very  backward  state  in  his  native  country,  seems  to  have  overlooked 
the  difficulties  that  stood  in  the  way  of  its  adoption  ;  and  the  great  advance  in  the  price  of  produce,  and 
consequently  in  the  rate  of  rents,  since  his  lordship  wrote,  have  long  since  put  an  end  to  the  discussion 
which  his  proposal  excited.  For  a  form  of  a  lease  on  his  plan,  the  reader  may  consult  Bell's  Treatise  on 
Leases  ;  and  the  objections  to  the  plan  itself  are  shortly  stated  in  the  supplement  to  the  sixth  edition  of 
The  Gentleman  Farmer,  recently  published. 

4G86.  Long  leases  granted  upon  condition  of  receiving  an  advance  of  rent  at  the  end  of  a  certain  number 
of  years  have  been  granted  :  but  covenants  of  this  kind,  meant  to  apply  to  the  circumstances  of  a  distant 
period,  cannot  possibly  be  framed  in  such  a  manner  as  to  do  equal  justice  to  both  parties ;  and  it  ought  not 
to  be  concealed,  that,  in  every  case  of  a  very  longlease,  the  chances  are  rather  more  unfavourable  to  the  land- 
holder than  to  the  farmer.  If  the  price  of  produce  shall  continue  to  rise  as  it  has  done,  till  very  lately, 
for  the  last  forty  years,  no  improvements  which  a  tenant  can  be  expected  to  execute  will  compensate  the 
landlord's  loss  ;  and  if,  on  the  other  hand,  prices  shall  decline,  the  capital  ot  most  tenants  must  be 
exhausted  in  a  few  years,  and  the  lands  will  necessarily  revert  to  the  proprietor,  as  has  been  the  case  of 
late  in  many  instances.  Hence  a  landholder,  in  agreeing  to  a  long  lease,  can  hardly  ever  assure  himself 
that  the  obligations  on  the  part  of  the  tenant  will  be  fully  discharged  throughout  its  whole  term,  while 
the  obligations  he  incurs  himself  may  always  be  easily  enforced.  He  runs  the  risk  of  great  loss  from  a 
depreciation  of  money,  but  can  look  forward  to  very  little  benefit  from  a  depreciation  of  produce,  except 
for  a  few  years  at  most.  Of  this  advantage  a  generous  man  would  seldom  avail  himself;  and,  indeed, 
in  most  instances,  the  advantage  must  be  only  imaginary,  for  it  would  be  over.balanccd  by  the  de- 
terioration of  his  property."    (Sup.  Encyc.  Brit.  art.  Agr.) 

4687.  There  arc  various  objections  made  to  lenses  of  nineteen  or  twenty-one  years.  Some  of  these  are 
of  a  feudal  and  aristocratical  nature ;  such  as  the  independence  it  gives  the  tenants,  who  may  become 
purse-proud  and  saucy  under  the  nose  of  their  landlord,  &e.  A  greater  objection  has  arisen  from 
the  depreciation  of  British  currency  during  the  last  ten  years  of  the  eighteenth,  and  first  ten  of  the 
nineteenth  centuries.  Various  schemes  have  been  suggested  to  counteract  this  evil ;  but  the  whole  of 
them  are  liable  to  objections,  and  it  may  be  doubted  if  it  admits  of  any  remedy,  except  a  compromise 
between  the  parties. 

SuBSECT.  4.     Hent  and  Covenants  of  a  Lease. 

4688.  To  avert  the  cidls  of  jixed  money  rents,  and  long  leases,  both  to  landlords  and 
tenants,  the  best  mode  known  at  present  is  the  old  plan  of  corn  rents.  This  plan  was 
first  revived  in  1811,  by  a  pamphlet  published  in  Cupar,  which  attracted  considerable 
attention,  and  has  led  to  the  adoption  in  various  parts  of  Scotland,  of  a  mixed  mode  of 
paying  rents,  partly  in  corn  or  the  price  of  corn,  and  partly  in  money.  In  hilly  districts, 
wool,  or  the  price  of  wool  for  ah  average  of  years,  is  sometimes  fixed  on  instead  of  corn. 
We  shall  quote  from  the  same  intelligent  writer  on  the  duration  of  leases,  his  sentiments 
on  com  rents,  and  subjoin  his  observations  on  covenants. 

4689.  Though  the  most  equitable  mode  of  determining  the  rent  of  lands  on  lease,  would  be  to  make  it 
rise  and  fall  with  the  price  of  corn ;  yet  a  rent  paid  in  corn  is  liable  to  serious  objections,  and  can 
seldom  be  advisable  in  a  commercial  country.  It  necessarily  bears  hardest  on  a  tenant  when  he  least  able 
to  discharge  it.  In  very  bad  seasons,  his  crop  may  be  so  scanty,  as  scarcely  to  return  seed  and  theexpenses 
of  cultivation,  and  the  share  which  he  ought  to  receive  himself,  as  the  profits  of  his  capital,  as  well  as  the 
quantity  allotted  to  the  landlord,  may  not  exist  at  all.  Though,  in  this  case,  if  he  pays  a  money  rent,  his 
loss  may  be  considerable,  it  may  be  twice  or  three  times  greater  if  the  rent  is  to  be  paid  in  corn,  or 
according  to  the  high  price  of  such  seasons.  In  less  favourable  years,  which  often  occur  in  the  variable 
climate  of  Britain,  a  corn  rent  would,  in  numerous  instances,  absorb  nearly  the  whole  free  or  disposable 
produce,  as  it  is  by  no  means  uncommon  to  find  the  gross  produce  of  even  good  land  reduced  from  twenty 
to  fifty  per  cent,  below  an  average  in  particular  seasons.  And  it  ought  to  be  considered,  in  regard  to  the 
landlord  himself,  that  his  income  would  thus  be  doubled  or  trebled,  at  a  time  when  all  other  classes  were 
suffering  Irom  scarcity  and  consequent  dearth  ;  while,  in  times  of  plenty  and  cheapness,  he  might  find  it 
difficult  to  make  his  expenses  correspond  with  the  great  diminution  of  his  receipts.  It  is  of  much  im- 
|K)rtance  to  both  parties,  that  the  amount  of  the  rent  should  vary  as  little  as  possible  from  any  unforeseen 
causes,  though  tenants  in  general  would  be  perhaps  the  most  injured  by  such  fluctuations. 
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number  of  years.  Ihe  rent,  according  lo  „"' it*^  '  continue  the  same  for  a  certain  numlier  of  years, 
year  of  the  series,  and  adding  a  new  one  ,  or,  it  "l^J/"""  "^  .,  i^^^^  j^  ^e  for  twenty-one  years, 
and  then  be  fixM  according  to  a  new  ^^'^;;=^f,^^    ^6*  us  fU^^^^^^^^ 

the  average  agreed  on  being  seven  years,  a"d  the  first  year  s  rent  tnat  is,  ine  p  y  i     ^^ 

corn,  will  be  calculated  from  the  ^^'^-^S^f  P"<^^  of,*^,^r"Ji°*  ucceedtng  year's  rent,  all  that  is  necessary 
If  it  be  meant  to  take  a  new  average  for  the  ^'''■Xi''"fhe  fear^«"-^h"ch^^^^^  rent  is  payable,  and  so  on 
is,  to  strike  off  the  first  of  these  ''^J''^"  yf;/.'  f,f  '^_,  't'^sTtTs  may  be  dispensed  with  by  continuing  the 
diring  all  the  years  of  the  lease  But  this  '«'^°"'^'/\'^h\^\'^  i^' ™Xg  ^^^^^^^^^  average  price  of  the  seven 
rent  without  variation  for  the  hrst  seven  y^^r^^"*^ '^^ '^j'^'lu^'^^ToVth  r  a  new  rent, 

years  immediately  preceding  f.^XTeTerve^rs?ust  expired    t^'o  conU^^^  "ex!  seven  years! 

according  to  the  average  price  of  ^^e  seven  years  just  ex jm^^^^^^^  and  for  whatever 

Thus,  in  the  course  ot  twenty-one  y'^^^»'/'"= J^^"' '"'""'iTnt^^  to  the  average  price  of  four- 

quantity  of  corn  the  parties  ^-!^^^^S^l^<l'^'^l^^^!y^^^^^^  price  of  the  las!  se'ven  years  of 

trordTL"e\l^ou}netS.:fhf  *re'!^t  dur  n/the  fi|^^^^^  ,^,  ^^^,„„,,  „,  ,„^ 

4691.  T/u-  landlord  and  tenant  could  not  «";f;^' '  l' ^.f  ^,^^^^,  ^^^e  "ftended  to  several  periods  of  twenty- 
change  in  the  value  o  the  ^^''^^n^,  should  such  a  lease  as  th^^  "^^^  -^^ten  ^^^^^^  l^  ^^  ^^  ^^^^^^^  ^^ 
oiie  years.  The  quantity  ot  corn  to  be  Uken  a  rent  is  tne  o  ^^n^^  _^^  ^^^^^  ^^  ^^^^^^  ^^  ,^^^^  according 
the  commencement  of  each  ot  tnose  penoas  ,  dim  "'""s  in  the  twentv-one  years  preceding,  all 
to  the  state  of  the  lands  at  the  time  V/f, '^'"?y  ^'l„XeT  'l\^^^^^^^^^^  of  tli^  twofold  dirticulty  in  fixhlg  a 
the  tenant's  judicious  expenditure  had  been  '""yj'^P'^,'^'^^-  ,,\"'^t^V                  which  must  depend  on 

it,  would  be  as  great,  perhaps,  as  any  advantages  wh  ch  't'f^^^,°"\™„^;'';^^t°Hally  alter,  this  is  at  once 
that  a  rent,  determined  by  a  seven  years'  average,  couW  not  sudde^^yno^^^  ^^^^       ^^^^ 

to  admit  the  inutility  of  the  contrivance.  Ihe  ''^tth.ng  which  must  sin^  the  principal  source  from 
corn  is  not  the  only  produce  «f  a  farrn  and  „  „ost  part  °  «  ^;",'„P'b'^fC,l;';?,Pwool,\;heese,  butter, 
which  rent  is  paid  ;  and  there  is  "«  a"the"ticrecoidot  the  prices^  ,^^  ^^  ^^  whether 

and  other  articles  in  every  county  to  ^^fer  to  as  there  is  ot  corn      in  s  whose  statute  books 

the  price  of  corn  regulates  the  pnce  ol  all  ''^e^^^'^",P/°^^t?  t^ "nkl  regulations  ;  but  it  is  sufficiently 
are  full  of  duties,  bounties,  drawback  ,&c    to  say  noth.ng^^^^^  g  .^^^^  products  to  serve 

evident  that,  if  corn  does  possess  this  power  its  P'^f,  °P';^^'':^„°  Rps  Ls  in  the  progress  of  agriculture, 
as  a  just  criterion  for  determining  rent  on  a  lease  "f  this  duration  ^^^'^^''^^'^^'^rt  a  /eriod  as  twenty-one 
new  Vcies  or  varieties  of  the  cereaha  theniselves  are  establ  shed  even  in  so  short  a  pe  ^^^^^      y^^^^^ 

years,  the  prices  of  which  may  l^e  very  diflerent  from  «iatot  the  corn  spec  nc^^^^^  ^^^^^ 
security  for  a  full  rent,  for  instance,  would  ,t  give  to  aj^andlord  to  make  the  rent  P^^^^^  varilties  of 

price  of  barley,  when  the  tenant  might  find  it  more  'f  '  u  '"'f^^^^^^^^  variety  of 

summer  wheat,  lately  brought  from  the  Continent :-  or,  according  t^'f-^^^P/^f  throughout  extensive  dis- 

a  lease  as  we  have  mentioned.  ,„„„,,.  ;,.„o^o  will  no  doubt  diminish  the  evils  which  we 

4693.   The  corn-rent  plan,  m  the  case  of  "'"f'°^^J'"''t'Z^eo(themost  considerable.     Its  utmost 
think  are  inseparable  from  them  but 't  camK^tposs.by  reach  ^^^^^^  according 

effect  is  to  secure  to  the  landholder  a  rent  which  shall   n  all  t'™?  Jo  come  4  ^^^^  ^^ 

to  the  state  of  the  lands  and  the  mode  ol  '•"'t^aUon  known  at^he  date  ot  he  K-ase^  improvement  of  the 
provision  that  will  apply  to  the  enlargement  ot  the  S^oss  pro  lute  trw^^^^  ,.^,,  ^,„,^„. 

lands  themselves,  or  of  the  disposable  P™''"f /™™,Jh;ii"7^^  "e /'  a  iTase  of  twenty-one  vears,  evidently 

upon  the  interests  of  the  parties  themselves ;  one  insuperable  o^^^^^^^  character  which  is 

''4694.   The  most  recent  opinions  on  this  subject  are  in  favour  f^^^^^y^^^^.Zt'Ant  '^rZU^^X 

from  the  average  prices  of  produce  and  partly  f  "-^"^y' ^"*  \°™^^'eed  no  essential  reason  why  rents  in 

and  therefore  not  likely  to  come  into  general  use.     i^ere  sef™^ '"^^^^  .  and  were  it  not 

agriculture  should  not  be  regulated  on  the  same  general  P  '""Pf_^«  "^^fr^'/o^^^y  ,^^         the  last  forty 

for  the  extraor<li..ary  fluctuation  that  has   fen  place  '»      ,'^.'^"/\,""^{d°,Ver  have  been  thought  of     The 

years,  it  is  more  than  probable  no  «ueh  aUeration  of  princip  e  wo^^^^^^^  ^fe^^^  ^_^       ._ 

reader  who  wishes  to  enter  more  at  length  into  ths  subject   may  consult  tn^^^^  ^^^^^^ 

tical  economy,  and  especially  M'Cnlloch's  Pnnaples      He  wil   also  hnd  a  paper  on  i  c        j 

practical  value,  in  the  Quarterly  Journal  of  Agriculture,  vol  i.  Pv^;,?  i^/  F^nLmw    with  reference  to 

^  4695.  Mr.  M'Culloch,  in  the  second  edition  of  his  Prmciphs  ''/ ^fi'''^«'„^^""°!"^'  ^ted  at  the  same 

corn  rents  observes,  that  the  disturbing  eftects  of  changes  in  the  value  ot  money  are  averted  at  uie  same 

time  that  tCeffecT'of  those  which  occu%  in  the  cost  of  Producing  corn  aje  mitigated.    \h;M>  a  ,  he  add;. 

is  however,  defective,  inasmuch  as  it  obliges  the  tenant  to  pay  more  than  the  tair  vaiut  oi 

scarce  ve^rs     while   on  the  other  hand,  it  has  the  etlect  of  improperly  reducing  the  landlord  s  rents  m 

^ears  of  unusual  plenty,     A  simple  device  has,  however,  >^een  tal  en  upon   whjch  has  gone  far  to  reduce 

these  defects  ■  this  consists  in  fixing  a  maximuin  and  a  minimum  price,  it  oe'ng  "eciartu    u 

that  the  produce  to  be  paid  to  the  lan'dlord  shall  be  eonvertedmto  money  acco^d.^^^^^^ 

of  the  year  ;  but  that,  to  whatever  extent  prices  n?ay.  r'se  above  the  maximum  prevented 

the  landlord  shall  have  no  claim  for  such  excess  of  P"ee.  By  means  of  this    ^etk   tnetc  a         p^_^^  ^^^^ 

from  paying  any  great  excess  of  rent  in  scarce  years.     And  to  prevent,  on  tne  oincr  na     .  . 

bei^^g^mp^operly  ^reduced  in  very  plentiful  years,.a  minimum  price  is  agreed  o^^^^^        Cenille^  to  re! 

stipulated  that,  to  whatever  extent  prices  may  sink  below  this  limit,  the  landlord  sna^ 

ceive  this  minimum  price  for  the  fixed  quantity  of  produce  P/yab  e  to  l^n^-  Lothian  and  Berwickshire; 

duced  into  some  of  the  best  cultivated  d.stncts  in  the  empire,  Pafticu^r'y  Last  i^otnian  , 

and  the  experience  of  the  estates  in  which  it  has  been  adopted  shows  that  it    s  as  encc 

be  desired,  for  the  protection  of  the  just  rights  of  both  parties,  and  for  securing  me  progrc  b 

'"1^96%*. /.n,«  ./p.y^.«^  o/,.«.  differ  alittle  in  cllffercn^^^ 

are  paid  cither  previously  to  the  first  crop  being  reaped,  when  they  arc  CdUeajorcjCKii  ,  w  i     j        i 
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sulispqucntly  to  tho  reaping,  when  they  are  termed  back-rents.  In  England,  it  is  believed  that,  with  a  few 
excei)tions  in  the  border  counties,  back-rents  are  not  in  use.  The  effect  of  these  rents  is,  to  afford  a  long 
credit  to  the  tenant ;  it  is  assumed  that  his  means  of  paying  any  year's  yent  are  chiefly  derived  from  the 
sale  of  the  crop  of  that  year,  and  hence  ho  is  allowed  to  reap  and  sell  the  crop,  in  order  to  pay  the  rent : 
thus,  if  he  enters  at  Whitsunday,  1829,  and  at  separation  of  crop  1829  from  the  ground,  his  first  year's  crop 
is  that  of  183U,  and  his  first  year's  payment  is  usually  made  at  Martinmas  1830,  and  Whitsunday  183). 
Were  he  to  pay  what  is  termed  fore-rent,  his  first  term's  payment  would  be  at  Martinmas  1829,  and  his 
second  at  Whitsunday  1830 ;  thus  completing  his  first  year's  rent  before  his  crop  had  been  reaped. 
Wherever  custom  has  established  the  system  of  back-rents,  it  should  not  be  disturbed  ;  by  means  of  the 
credit  afforded,  tenants  are  enabled  to  take  land  with  a  smaller  capital,  and  to  expend  those  funds  in  the 
improvement  of  the  farm,  of  which  they  must  otherwise  have  been  deprived.  It  must  be  thus  attended 
with  one  or  other  of  two  advantages  to  the  landlord  ;  first,  by  bringing  farms  more  within  the  reach  of  the 
funds  of  takers,  it  excites  greater  competition  ;  or,  .secondly,  it  leaves  a  fund  in  hand  to  the  lessee,  for 
the  immediate  cultivation  of  his  land.  In  Scotland  this  system  is  attended  with  no  hazard,  since  landlords 
have  always,  in  that  country,  a  security,  by  means  of  their  legal  rights  of  h  ypothec,  on  the  crop  of  the  tenant. 
In  the  case  of  farms  merely  pastoral,  indeed,  the  landlord's  claims  will  not  be  well  secured,  because  a  tenant 
removing  at  Whitsunday  will  have  left  no  crop  behind  to  answer  for  the  rent:  in  farms  of  this  nature, 
accordingly,  rents  are  stipulated  to  be  paid  in  advance.     (Quar.  Jour.  Agr.  vol.  ii.  p.  131.) 

4697.  A  lease  for  a  term  nf  years  is  not,  in  all  cases,  a  sufficient  encourage7nent  to  spirited  cultivation  ; 
its  covenants  in  respect  to  the  management  of  the  lands  may  be  injudicious  ;  the  tenant  may  be  so  strictly 
confined  to  a  particular  mode  of  culture,  or  a  particular  course  of  crops,  as  not  to  be  able  to  avail  himself 
of  the  beneficial  discoveries  which  a  progressive  state  of  agriculture  never  fails  to  introduce.  Or,  on  the 
other  hand,  though  this  is  much  more  rare,  the  tenant  may  be  left  so  entirely  at  liberty,  that  either  the 
necessity  of  his  circumstances,  during  the  currency  of  the  lease,  or  his  interest  towards  its  expiration,  may 
lead  him  to  exhaust  the  soil,  instead  of  rendering  it  more  productive.  When  a  lease  therefore  is  either 
redundant,  or  deficient  in  this  respect,  where  it  either  permits  the  lands  to  be  deteriorated,  or  prevents 
their  improvement;  the  connection  between  landlord  and  tenant  is  formed  upon  other  views,  and  regu- 
lated by  some  other  principle,  than  the  general  one  on  which  we  think  it  should  be  founded. 

4698.  Restrictive  covenants  are  always  necessary  to  the  security  of  the  landlord,  notwithstanding  the 
high  authority  of  Dr.  Smith  to  the  contrary,  and  in  some  cases  beneficial  to  the  tenant.  Their  expediency 
cannot  well  be  questioned  in  those  parts  ofthe  country  where  an  improved  system  of  agriculture  has  made 
little  progress.  A  landholder,  assisted  by  the  advice  of  men  experienced  in  framing  these  covenants,  can- 
not  adopt  anv  easier  or  less  offensive  plan  for  the  improvement  of  his  property,  and  the  ultimate  advan- 
tages of  his  tenantry.  Even  in  the  best  cultivated  districts,  while  farms  continue  to  be  let  to  the  highest 
responsible  ofterers,  a  few  restrictive  covenants  cannot  be  dispensed  with.  The  supposed  interest  of  the 
tenant  is  too  feeble  a  security  for  correct  management,  even  during  the  earlier  part  of  a  lease;  and  in  tho 
latter  part  of  it,  it  is  thought  to  be  his  interest,  in  most  cases,  to  exhaust  the  soil  as  much  as  possible,  not 
only  for  the  sake  of  immediate  profit,  but  frequently  in  order  to  deter  competitors,  and  thus  to  obtain  a 
renewal  of  his  lease  at  a  rent  somewhat  less  than  thelands  would  otherwise  bring.  {Sup.  Encyc.  Brit.  art. 
Agr.)  In  England  the  tenant  is  generally  bound  down  by  a  mass  of  cumbrous  and  useless  covenants,  not 
only  depriving  him  of  the  power  of  exercising  all  judgment,  but  often  tying  him  to  a  course  at  variance 
with  the  interest  of  both  the  contracting  parties.  A  few  simple,  but  precise  stipulations,  will,  for  the 
most  part,  be  sufficient  to  restrain  the  lessee  from  an  injurious  course  of  cultivation,  and  supersede  the 
necessity  of  those  vexatious  covenants  which  are  often  too  heedlessly  imposed  upon  him.  {Uuar.  Jour. 
Agr.  vol.  i.  p.  798.) 

4G99.  iVitli  tenants  at  ivill,  and  such  as  hold  on  short  leases,  restrictive  covenants  are  more  necessary 
than  with  tenants  on  leases  of  nineteen  or  twenty  years  ;  but  in  many  instances,  they  are  too  numerous 
and  complicated,  and  sometimes  even  inconsistent  with  the  best  courses  of  modern  husbandry.  The 
great  error  lies,  in  prescribing  rules  by  which  a  tenant  is  positively  required  to  act,  not  in  i)rohibiting 
such  practices  and  such  crops  as  experience  has  not  sanctioned.  The  improved  knowledge,  and  the 
liberality  of  the  age,  have  now  expunged  the  most  objectionable  of  these  covenants ;  and  throughout 
whole  counties,  almost  the  only  restriction  in  i-eference  to  the  course  of  crops  is,  that  the  tenant  shall  not 
take  two  culmiferous  crops,  ripening  their  seeds  in  close  succession.  This  single  stipulation,  combined 
with  the  obligation  to  consume  the  straw  upon  the  farm,  and  to  apply  to  it  all  the  manure  made  from  its 
produce,  is  sufficient  not  only  to  protect  the  land  from  exhaustion,  but  to  insure,  in  a  great  measure,  its 
regular  cultivation  ;  for  half  the  farm,  at  least,  must,  in  this  case,  be  always  under  either  fallow  or  green 
crops.  The  only  other  necessary  covenant,  when  the  soil  is  naturally  too  weak  for  carrying  annual  crops 
without  intermission,  is,  that  a  certain  portion  of  the  land  shall  be  always  in  grass.  According  to  the  e.x- 
tent  of  tills,  will  be  the  interval  between  the  succession  of  corn  crops  on  the  same  fields;  if  it  be  agreed  that 
half  the  farm,  for  instance,  shall  always  be  under  grabs,  there  can  be  only  two  crops  of  corn  from  the  same 
field  in  six  years.  In  this  case,  not  more  than  two  sixths  being  in  corn,  one  sixth  in  green  crops  or  fallow, 
and  three  sixths  in  clover  or  grasses,  it  becomes  almost  impossible  to  exhaust  any  soil  at  all  fitted  for 
tillage.  Tliere  are  few  indeed  that  do  not  gradually  become  more  fertile  under  this  course  of  cropping. 
It  is  sufficiently  evident,  that  other  covenants  are  necessary  in  particular  circumstances  ;  such  aspermis. 
sion  to  dispose  of  straw,  hay,  and  other  crops  from  which  manure  is  made,  when  a  quantity  of  manure 
equal  to  what  they  would  have  furnished  is  got  from  other  places  ;  and  a  prohibition  against  converting 
rich  old  grazing  lands  or  meadows  into  corn  lands.  In  this  place  we  speak  only  of  general  rules,  such  as 
are  applicable  to,  perhaps,  nine  tenths  of  all  the  arable  land  of  Britain,  and  such  as  are  actually  observed 
in  our  best  cultivated  counties. 

4700.  For  the  last  four  years  of  a  lease,  the  same  covenants  are  generally  sufficient,  only  they  require 
to  be  applied  with  more  precision.  Instead  of  taking  for  granted,  that  the  proportion  of  the  farm  that 
cannot  be  under  corn,  will  be  properly  cultivated,  from  the  tenant's  regard  to  his  own  interest,  it  becomes 
necessary  to  take  him  bound  to  this  effect  in  express  terms  ;  the  object  generally  being  to  enable  the  tenant, 
upon  a  new  lease,  to  carry  on  the  cultivation  of  the  lands,  as  if  the  former  lease  had  not  terminated. 
What  these  additional  stipulations  should  be,  must  depend  in  part  on  the  season  ofthe  year  at  which  the 
new  lease  commences,  and  in  part  on  the  course  of  crops  best  adapted  to  the  soil,  and  the  particular  cir- 
cumstances of  every  farm. 

4701.  fVith  respect  to  the  form  of  a  lease,  as  no  one  form  would  suit  every  district,  nothing  specific  can 
be  laid  down  with  advantage.  The  lawyers  of  every  estate  have  panicular  forms,  and  it  is  easy  for  them, 
in  concert  with  the  proprietor  or  manager,  to  obliterate  useless  or  injurious  restrictions,  and  substitute 
such  as  may  be  deemed  best  for  the  estate,  or  in  harmony  with  the  progress  of  the  age.  (Sup.  Encyc. 
Brit.  art.  Agr.) 

SuBSECT.  5.  Receiving  BeiUs. 
4702.  The  business  of  receiving  the  rents  and  profits  of  a  landed  estate,  siinple  as  it 
may  seem,  is  subject  to  analysis,  and  entitled  to  consideration.  Indeed,  on  large  pro- 
jiertics,  on  which  not  farm  rents  only,  but  various  other  profits,  are  to  be  received,  as 
cottage  rents,  tithe  compositions,  chief  rents,  and,  perhaps,  quit  rents  of  copyhold  lands ; 
the  business  becomes  so  complex  as  to  require  to  be  methodised  and  simplified,  in  order 
to  obtain  the  requisite  facility  and  despatch.      Tliis  is  generally  best  efll'Cted  by  appointing 
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distinct  days,  or  distinct  parts  of  the  day,  for  each  receipt,   so  that  the  different  tenants 
and  suitors  may  know  their  hours  of  attendance. 

4703.  The  business  of  holding  manor  courts  depends  on  whether  they  are  held  of  right, 
or  merely  by  custom.  If  the  copyhold  tenure  is  so  far  worn  out  in  any  manor,  that  there 
are  not  two  ancient  or  feudal  tenants  remaining  within  it,  the  court  has  lost  its  legal 
power ;  it  cannot  by  right  take  cognizance  of  crimes,  nor  enforce  amerciaments.  Never- 
theless, manorial  courts  have  their  uses,  in  regulating  farm  roads,  diiftways,  and  water- 
courses, and  in  preventing  nuisances  of  different  kinds  within  a  manor  ;  and  it  is  generally 
right  to  presen'e  the  custom  of  holding  them  for  these  purposes. 

4704.  Where  copi/liold  courts  remain  in  force,  and  where  legal  forms  are  to  be  observed, 
a  law  "  steward  of  the  manor "  is  proper  to  hold  them.  It  is  not  necessary,  however, 
that  courts  of  this  kind  should  interfere  with  the  receipt  of  farm  rents  ;  or  that  a  business 
of  this  nature  should  in  any  way  clash  with  the  general  receiversliip  of  the  estate.  Em- 
ploy an  attorney  to  hold  courts,  as  a  surveyor  to  arbitrate  disputes,  or  an  engineer  to  plan 
works  of  improvement. 

4705.  The  jyropriety  of  having  fired  days  for  receiving  the  renis  of  farms  is  evident ; 
and  some  consideration  is  required  to  determine  on  the  season  of  the  year  for  holding 
them,  so  as  not  to  oblige  the  farmer  to  forced  sales  of  his  produce.  In  England  and 
Ireland,  farm  rents  are  generally  due  at  Lady-day  and  Michaelmas,  and  in  Scotland  at 
Candlemas  and  Lammas.  But  the  proper  times  of  paying  them  depend  on  the  market- 
able produce  of  an  estate,  and  on  the  season  of  the  year  at  wliich  it  goes  in  common 
course,  and  with  the  best  advantage,  to  market.  A  tenant  should  never  be  forced  to  sell 
liis  produce  with  disadvantage ;  nor,  when  he  has  received  his  money  for  it,  ought  he 
to  be  at  a  loss  for  an  opportunity  of  discharging  liis  debt  to  his  landlord.  On  corn-farm 
estates,  or  those  wliose  lands  are  kept  in  a  state  of  mixed  cultivation,  which  comprise 
the  great  mass  of  farm  lands  in  this  kingdom,  Michaelmas  may  be  considered  as  one  of 
the  worst  times  of  the  year,  at  wliich  to  call  upon  tenants  for  their  rents.  It  is  at  the 
close  (or,  in  the  northern  provinces,  perhaps  at  the  height)  of  harvest,  when  the  farmers' 
pockets  are  drained  by  extra  labour,  and  when  they  have  not  yet  had  time  to  thresh  out 
their  crops  to  replenish  them  ;  nor  is  the  summer's  grass  at  that  season  yet  consumed, 
nor  off-going  stock,  perhaps,  yet  ready  for  market.  In  Norfolk,  Marshal  found  the 
end  of  February,  or  beginning  of  March,  a  very  fit  time  to  pay  the  half  year's  rent  due 
at  Michaelmas ;  and  June  for  paying  those  due  at  Ladyday.  In  some  districts  of  the 
north  it  used  to  be  the  custom  not  to  demand  the  first  half  year's  rent,  till  the  tenant  was 
a  year  in  his  farm,  by  which  means  he  had  the  use  during  his  lease  of  nearly  a  year's 
rent  in  addition  to  his  actual  capital.  But  farmers  there  being  now  considered  as 
possessed  of  more  wealth  than  formerly,  the  first  half  year's  rent  of  the  lease  is  paid 
nine  months  after  possession,  and  the  last  half  year's  rent  of  the  term  on  or  immediately 
before  its  expiration. 

4706.  The  proper  days  for  receiving  rents  are  to  be  determined  by  the  local  circum- 
stances of  an  estate  and  the  district  in  which  it  lies  ;  more  especially  by  the  fairs  of  the 
neighbourhood  at  that  season,  and  by  other  stated  times  at  which  the  tenants  are  accus- 
tomed, in  conformity  w  ith  the  practice  of  the  country,  to  receive  for  their  dairy  produce 
or  other  articles  delivered  in  to  dealers ;  and  should  be  fixed  immediately  after  these 
days  of  embursement. 

4707.  On  the  subject  of  arrears,  a  good  deal  has  been  said  by  Marshal ;  but  it  is  one 
of  those  which  may  very  safely  be  left  to  the  good  sense  and  discretion  of  the  proprietor 
or  his  manager. 

Sect.  III.     ITeejiing  and  Auditing  Accounts. 

4708.  Clearness  and  brevity  constitute  the  excellence  of  accounts,  and  these  excel- 
lencies are  only  to  be  obtained  by  simplicity  of  method.  'WHiere  lands  lie  in  detached 
estates  so  as  to  require  different  receivers,  a  separate  account  is  necessarily  required  for 
each  receivership  ;  but  to  preserve  this  simplicity  and  clearness,  it  is  necessary  that  the 
several  sets  should  be  in  precisely  the  same  form. 

4709.  The  groundwork  of  the  accounts  peculiar  to  a  landed  estate  is  the  rent-roll  : 
from  this  receiving  rentals  are  to  be  taken,  and  with  these  and  the  miscellaneous 
receipts  and  disbursements  incident  to  the  estate,  an  account  current  is  to  be  annually 
made  out. 

4710.  In  the  receiving  rental  the  particulars  which  a  receiver  wants  to  see  at  one  view, 
when  receiving  the  rents  of  an  estate  under  judicious  management,  where  rents  are 
regularly  received,  and  where  occupiers  pay  taxes  and  do  ordinary  repairs,  are  few  ;  the 
name  of  the  farm,  the  name  of  the  tenant,  and  the  amount  of  his  half  year's  rent,  only 
are  required  :  but  upon  an  estate,  on  which  arrears  are  suffered  to  remain,  and  on  which 
matters  of  account  are  liable  to  take  place,  a  greater  number  of  particulars  are  necessary  ; 
as  the  name  of  the  farm,  of  the  tenant,  his  arrears,  his  half  year's  rent,  any  other  charge 
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against  him,  any  allowance  to  be  made  him,  and  the  nett  sum  receivable,  leaving  a 
blank  for  the  sum  received  and  another  for  the  arrcar  left. 

471 1.  Accounts  current  are  required  to  be  delivered  in  annually  by  the  acting  manager, 
ivho  ought  generally  to  be  the  receiver.  If  the  current  receipts  and  disbursements  are 
numerous,  as  where  extensive  improvements  are  going  on,  and  woods,  mines,  quames,  &c., 
in  hand,  such  accounts  may  be  given  in  monthly,  which  will  show  the  progress  of  the 
several  concerns,  and  simplify  tlie  business  at  the  end  of  the  year. 

4712.  On  the  best  7nanaged  estates  it  is  usual,  besides  the  books  which  have  been 
mentioned,  to  keep  a  ledger ;  opening  separate  accounts  for  farm  lands,  woods,  mines, 
quarries,  waters,  houses  and  their  appurtenances,  public  works,  &c.  :  and  where  a  pro- 
prietor has  several  detached  estates,  besides  such  accounts  being  kept  on  each,  one  master 
led"-er  contains  accounts  for  the  whole  property.  This,  indeed,  is  nothing  but  an  ob- 
vious application  of  mercantile  book-keeping  to  territorial  property,  the  advantages  of 
which  cannot  but  be  as  great  in  the  one  case  as  in  the  other. 

4713.  In  auditing  estate  accounts,  the  rent  accounts  are  to  be  checked  with  the  arrears 
of  the  preceding  year;  the  column  of  rents  with  the  rent-roll,  corrected  up  to  the  last 
term  of  entry  in  order  to  comprise  the  fresh  lettings ;  and  the  columns  of  account  \vith 
the  particulars,  those  of  allowances  being  signed  by  the  respective  tenants. 

4714.  The  mont/ili/  accounts  of  receipts  and  disbursements,  as  well  as  the  annual  pay- 
ments, are  to  be  compared  with  vouchers.  The  receipts  are  checked  by  deeds  of  sale, 
contracts,  and  other  written  agreements,  the  awards  of  referees,  or  the  estimates  of  sur- 
veyors, the  market  prices  of  produce,  &c.  ;  the  receiver,  in  every  case,  identifying  tlie 
person  from  whom  each  sum  was  received.  Each  disbursement  requires  a  direct  and 
sufficient  voucher,  endorsed  and  numbered,  with  a  corresponding  number  affixed  to  the 
charge  in  the  account,  so  that  they  may  be  readily  compared. 

4715.  The  most  esserdial  part  of  the  office  of  an  auditor  is  that  of  entering  into  the 
merits  of  each  receipt  and  payment ;  and  considering  whether  the  charges  correspond 
with  the  purposes  for  which  they  are  made ;  and  whether  the  several  sums  received  are 
adequate  to  the  respective  matters  disposed  of;  by  these  means  detecting,  and  thence- 
forward preventing,  imposition  and  connivance.  This,  however,  is  an  office  wliich  no 
one  but  a  proprietor,  or  other  person,  who  has  been  conversant  with  the  transactions  that 
have  taken  place  upon  the  estate,  and  who  has  a  competent  knowledge  of  rural  concerns, 
can  properly  perform.  It  may  therefore  be  right  to  repeat,  that  if  a  proprietor  has  not  yet 
acquired  a  competent  knowledge  of  his  own  territorial  concerns,  to  form  an  adequate 
judgment  of  the  diffijrent  entries  in  his  manager's  account,  he  should  call  in  the  assistance 
of  those  who  are  conversant  in  rural  affiiirs,  to  enable  him  to  judge  of  any  particular  parts 
that  may  seem  to  require  it ;  and  should  not  set  his  hand  to  an  account  which  he  does 
not  clearly  understand,  nor  authorise  another  to  sign  it,  wlio  may  have  less  knowledge 
than  himself  of  its  merits. 
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SELECTION,    HIRING,    AND    STOCKING    OF    FARMS. 

4716.  Farms  or  lands  let  out  to  men  who  cvJtivate  it  as  a  business  or  profession  exist  in 
all  highly  civilised  countries.  Sometimes  the  farmer  or  tenant  paj's  to  the  proprietor  or 
landlord  a  proportion  of  the  produce,  determined  yearly,  or  as  the  crops  ri])en ;  and 
sometimes  he  pays  a  fixed  quantity  of  produce,  or  labour,  or  money,  or  part  of  each  of 
these.  In  Britain,  where  farming,  as  a  profession,  is  carried  to  a  higher  degree  of  per- 
fection than  in  any  other  country,  the  connection  between  landlord  and  tenant  is  regularly 
defined  by  particular  agreements  and  general  laws  ;  and  the  latter,  on  entering  on  a  farm, 
eng;iges  to  pay  a  fixed  sum  for  its  use  for  a  certain  number  of  years.  Tliis  sum  is  fixed 
according  to  the  estimated  value  of  the  land ;  but  being  fixed,  and  for  a  certain  time, 
it  admits  of  no  abatement  in  proportion  to  tlie  quantity  or  value  of  the  produce,  as  in  the 
proportional  or  metayer  system  general  in  most  countries  (265.  and  596.);  and  hence 
the  necessity  of  a  farmer  maturely  considering  every  circumstance  connected  with  a  farm 
before  he  becomes  its  tenant.  The  subjects  of  consideration  form  the  business  of  this 
Book,  and  naturally  divide  themselves  into  such  as  relate  to  the  farm,  to  the  farmer,  and 
to  the  landlord.  Some  of  the  subjects,  being  treated  of  in  the  preceding  Book,  will  be 
but  slightly  noticed,  though,  as  connected  with  the  object  of  the  present,  they  could  not  be 
altogether  omitted. 
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Chap.    I. 

Circumstances  of  a  Farm  necessary  to  be  considered  by  a  proposed  Tenant. 

4717.  Whoever  intends  to  become  a  professional  or  rent-paying  farmer  will,  in  searching 
for  a  farm,  find  it  necessary  to  attend  to  a  great  variety  of  considerations.  Those  of  the 
greatest  importance  may  be  included  under  climate,  soil,  and  subsoil,  character  of  sur- 
face, topographical  position,  extent,  buildings,  roads,  fields,  tenure,  rent,  and  outgoings. 
In  The  Code  of  Agriculture,  a  more  valuable  collection  of  facts  as  to  these  points  is  brought 
together  than  in  any  otiier  work,  and  from  it,  therefore,  we  shall  select  the  greater  part  of 
the  following  sections. 

Sect.  I.      Climate,  in  respect  to  farming  Lands. 

4718.  The  climate  of  a  farm  is  one  of  the  circumstances  over  which  human  art  has 
less  control  than  over  any  other ;  and  a  farmer  who  has  but  a  temporary  interest  in  his 
possession  may  be  considered  as  incapable  of  exercising  any  influence  over  it.  He  may 
improve  the  soil  and  subsoil  by  draining  and  culture ;  and  the  buildings,  roads,  and 
fences  by  additions  and  alterations  ;  but  it  is  for  the  landlord  to  attempt  impi'oving  the 
climate  by  planting,  and  for  a  future  generation  to  enjoy  the  effects. 

4719.  SuJJicient  attentioti,  it  is  said  in  The  Code  of  Agriculture,  "  is  rarely  paid  by  the 
farmer  to  the  nature  of  the  climate  in  which  his  operations  are  can-ied  on.  Unless  the 
system  he  adopts  be  calculated  for  the  weather  his  crops  are  likely  to  experience,  every 
exertion  will  often  terminate  in  disappointment.  The  system  that  is  proper  for  warm 
and  dry  situations  is  not  suitable  for  cold  and  wet  ones ;  and  in  a  bleak  and  backward 
climate,  the  nature  of  the  soil  ought  not  only  to  be  attended  to,  but  the  utmost  care 
ought  to  be  paid  to  the  early  sowing  of  the  earliest  varieties  of  seed.  Even  the  species 
of  stock  to  be  bred  or  kept  on  a  fann  should,  in  a  great  measure,  be  regulated  by  the 
climate.  Hence,  this  is  a  subject  which  the  diligent  farmer  will  invariably  study  with 
the  greatest  solicitude.  Climate  and  soil,  Curwen  justly  remarks,  are,  above  all  other 
considerations,  those  which  the  farmer  ought  constantly  to  keep  in  view."  (Report  to  the 
Workington  Society.) 

4720.  In  considering  the  climate  of  a  country,  the  following  points  are  of  peculiar  im- 
portance :  —  Its  general  character,  and  the  means  of  its  improvement ;  its  local  heat ;  the 
light  it  furnishes ;  the  quantity  of  its  moisture ;  the  prevailing  winds ;  its  position, 
whether  maritime  or  inland  ;  the  regularity  of  the  seasons  ;  the  phenomena  to  which  it  is 
liable ;  the  productions  best  suited  to  it ;  the  expenses  it  may  occasion  in  cultivation  ; 
and  its  suitableness  for  the  introduction  of  exotic  plants  and  animals. 

4721.  The  general  character  of  a  climate  not  only  depends  on  position  or  latitude,  but  likewise  on  the 
elevation  of  a  country  above  the  level  of  the  sea  ;  its  general  aspect;  the  vicinity  to  mountains,  forests, 
bogs,  marshes,  lakes,  and  seas  ;  the  nature  of  the  soil  and  subsoil,  and  the  power  which  the  former  pos- 
sesses of  retaining  heat  and  moisture  ;  the  direction  of  the  winds;  the  length  of  time  the  sun  continues 
above  the  horizon  ;  the  difference  of  temperature  between  the  day  and  the  night ;  and  the  extent  of  dry 
surface  in  the  neighbourhood.  The  result  of  these  particulars  combined  form  what  may  be  called  the 
general  character  of  climate.  Some  of  the  causes  of  an  unfavourable  climate  cannot  he  remedied  by 
any  human  effort ;  in  other  cases,  art  may  eff'ect  much  ;  but  that  art  is  generally  such  as  the  farmer  can 
seldom  undertake,  unless  with  a  very  long  lease.  Ameliorations  of  this  sort,  therefore,  belong  to  the 
landlord. 

4722.  The  importance  of  heat,  as  a  stimulus  to  vegetation,  cannot  be  doubted.  It  is  at  a  certain  degree 
of  heat  that  vegetation  commences,  and  it  becomes  nearly  stationary  when  the  temperature  falls  below  it. 
There  are,  comparatively  speaking,  but  few  plants  calculated  for  very  cold  countries,  and  these  are  seldom 
valuable  ;  whereas,  in  warm  and  temperate  regions,  the  variety  is  great,  and  their  value  unquestionable. 
Indeed,  such  is  the  eflect  of  cold,  that,  while  the  thermometer  is  below  forty  degrees  of  heat,  the  strongest 
plants  become  torpid,  and  remain  in  that  state  while  it  continues.  Revived  by  the  warmth  of  spring,  and 
strengthened  by  the  heat  of  summer,  they  acquire  fresh  life  and  vigour,  and  are  thus  better  enabled  to 
withstand  the  rigours  of  the  succeeding  winter. 

472-3.  An  increased  temperature,  u'lien  not  carried  to  excess,  ivill  augment  the  quantiti/  cf  nnfritivc 
waiter  in  a  plant,  or  improve  the  quality  of  fruit  grown  under  its  influence.  Thus,  English  barley,  of 
equal  weight,  is  more  valuable  than  the  Scotch,  because,  from  growing  in  a  warmer  climate,  and  enjoying 
the  advantage  of  a  greater  quantity  of  heat  and  light,  it  is  more  fully  ripened.  It  thence  acquires  more 
saccharine  matter,  and  produces  a  greater  quantity  of  spirits,  or  of  malt  liquor.  It  is  also  proved,  by  the 
experiments  of  Sir  Humphry  Davy,  that  wheat,  ripened  in  a  more  regular  and  warmer  clime,  contains 
more  of  that  valuable  article  called  gluten,  than  the  same  species  of  grain  when  raised  in  England. 

4724.  The  average  heat  of  the  year  is  not,  however,  of  so  much  importance  to  the  growth  of  plants,  as 
its  duration,  and  its  steadiness  at  a  certain  degree,  during  the  season  when  the  grain  is  ripening.  This 
gives  the  uniform  climates  of  the  Continent  a  great  advantage  over  our  variable  sea.sons,  in  the  production 
of  the  more  delicate  sorts  of  fruit ;  which,  in  this  island,  are  often  injured  by  the  frosts  in  spring,  and 
seldom  ripen  in  a  northern  climate,  where  the  greatest  summer  heat  is  both  unsteady  and  of  short 
duration. 

4725.  The  quantity  of  solar  light  which  a  climate  furnishes,  is  likewise  an  important  object  of  enquiry. 
Light  is  essential  to  increase  the  i)roportion  of  starch  or  farina ;  to  complete  the  formation  of  oils  in 
plants ;  and  to  give  to  fruits  their  proper  colour  and  flavour.  It  has  also  the  eftect  of  augmenting 
saccharine  matter,  insomuch  that  those  sugar-canes  which  are  exposed  to  the  sun  have  more  of  that 
important  ingredient  than  when  they  grow  under  shade.  Nor  ought  the  observation  to  be  omitted,  that 
darkness  and  light  have  effects  directly  opposite  upon  vegetables.  Darkness  favours  the  length  of  the 
growth,  by  keeping  up  the  pliancy  of  their  parts  ;  light  consolidates  them,  and  stops  growth,  by  favouring 
maturation.  Hence,  in  the  northernmost  regions,  plants  go  through  all  their  stages  of  growth  at  a  time 
when  the  sun  no  longer  quits  the  horizon  ;  and  the  light,  of  which  they  thus  experience  the  unremitting 
effect,  hardens  them  before  they  have  time  to  lengthen.  Their  growth  is  therefore  quick,  but  of  short 
duration.    Thev  are  robust,  but  undersized.  {Mirbel.)    It  has  been  remarked  also,  that  a  soil,  not  reten- 
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tive,  will  be  more  productive  in  a  wet  climate  than  in  a  dry  one.  Hence,  in  the  western  coasts  of  England, 
as  in  Lancashire,  where  tlio  quantity  of  rain  that  falls  annually  varies  from  forty  to  sixty  inches,  a  siliceous 
sandy  soil  is  much  more  productive  than  the  same  species  of  soil  in  the  eastern  districts,  where  seldom 
more  than  from  twenty-five  to  thirty-five  inches  of  rain  fall  in  a  year.  In  wet  climates,  also,  even  wheat 
and  beans  will  require  a  less  coherent  and  absorbent  soil  than  in  drier  situations.  At  the  same  time, 
weather  moderately  dry  is  the  most  favourable  to  a  great  produce  of  corn;  and  the  blossoms  of  wheat,  in 
particular,  set  best  if  no  rain  falls  in  the  flowering  season. 

4726.  The  imjiortance  of  moisture  to  vegetation  is  obvious  to.every  one.  Water  constitutes  a  large  pro- 
portion of  every  plant,  and  is  the  vehicle  of  the  food  of  plants  held  in  solution.  Hence,  without  so  essential 
an  ingredient,  "they  must  either  become  stunted  in  their  growth  or  perish.  In  dry  weather,  when  vege- 
tation seems  at  a  stand,  no  sooner  do  showers  of  rain  fall,  than  a  rapid  growth  of  every  kind  of  herbage 
immediately  succeeds,  even  on  poor  dry  soils,  where  otherwise,  however  well  manured,  vegetation  would 
make  but  slow  progress. 

4727.  Tlie  quantHij  of  rain  that  falls  annually  in  any  country  is  a  very  inferior  consideration,  when 
compared  with  that  "of  the  general  and  equable  distribution  of  that  quantity  throughout  the  several  days 
and  months  of  the  year.  A  great  quantity,  at  the  same  time,  is  rather  hurtful  than  lieneficial;  whereas 
those  moderate,  but  golden  showers,  which  regularly  fall  on  a  soil  calculated  to  receive  them,  are  real 
sources  of  fertility.  It  is  by  this  that  the  character  of  a  climate,  whether  wet  or  dry,  is  chiefly  deter- 
mined, and  the  operations  of  agriculture  are  principally  influenced. 

4728.  The  utility  of  a  moist  atmosphere,  with  a  view  to  vegetation,  is,  in  some  respects,  peculiarly  re- 
markable. Thus,  in  wet  climates,  as  on  the  western  coasts  of  England,  Scotland,  and  Ireland,  crops  of 
grain  and  potatoes  are  found  to  exhaust  Ihe  soil  less  than  in  dry  situations.  Oats  in  particular  are  im- 
poverishing in  a  greater  degree  in  dry  climates,  than  in  moist  ones  ;  and  in  the  former,  should  be  sown 
much  earlier  than  in  the  latter. 

4729.  The  disadvantages  of  a  wet  climate  to  a  farmer,  more  especially  if  accompanied  with  a  retentive 
soil,  are  very  great.  It  is  calculated,  that  in  the  richest  district  in  Scotland,  the  Carse  of  Gowrie,  there 
are  only  about  twenty  weeks  in  the  year  fit  for  ploughing;  whereas  in  several  parts  of  England,  they 
have  thirty  weeks,  and  in  many  cases  more,  during  which  this  essential  operation  can  be  performed. 
Hence  ploughing  must  be  much  more  expensive  in  the  one  case  than  in  the  other. 

4730.  The  seasoyi  of  the  year  in  which  rain  abounds  is  likewise  of  much  importance.  An  excess  is  pre- 
judicial in  any  season,  but  is  peculiarly  so  in  autumn,  when  it  often  lodges  the  grain  by  its  violence,  or  by 
its  long  continuance  prevents  the  corn  from  being  properly  harvested.  The  hopes  of  the  husbandman 
are  thus  blasted,  and  the  fruits  of  his  toil  and  industry  are  frequently  diminished,  and  sometimes  entirely 
lost. 

4731.  Dews  have  a  great  effect  in  furnishing  plants  with  moisture  ;  and,  indeed,  without  their  aid, 
vegetation,  in  warm  and  dry  climates,  could  not  go  on.  Even  in  temperate  regions  dews  are  beneficial. 
In  Guernsey,  on  the  coast  of  Normancly,  the  autumnal  dews  are  singularly  heavy,  so  much  so  that,  in  the 
middle  of  a  hot  day,  the  dew-drops  are  not  quite  exhaled  from  the  grass.  From  this  moisture  the  after- 
grass receives  great  benefit.  Dr.  Hales  estimated  the  quantity  of  dew  that  falls  in  one  year  at  three  and 
a  half  inches  ;  Dalton,  at  nearly  five  inches.     In  this  matter,  however,  it  is  not  easy  to  be  correct. 

4732.  The  prevailing  winds  have  a  great  influence  on  the  character  of  a  climate,  and  a  powerful  efTect 
on  vegetation.  When  they  pass  over  a  large  expanse  of  water,  they  are  usually  of  a  warmer  or  higher 
temperature  in  winter,  than  those  which  blow  over  high  lands ;  more  especially  if  such  come  from 
countries  covered  with  snow.  Hence  the  east  and  north-east  winds,  which  have  passed  over  the  coldest 
regions  of  Europe,  are  much  colder  than  the  west  and  south-west  winds,  which  blow  over  the  Atlantic 
Ocean,  and  they  oftener  occasion  blights.  The  former  are  comparatively  drier,  unless  when  accompanied 
by  those  thick  mists,  called  haars,  arising  from  the  copious  evaporation  of  the  German  Ocean.  The  latter 
are  loaded  with  the  vapours  of  the  Atlantic,  and  often,  from  excess  of  moisture,  are  rendered  prejudicial. 
The  strength  of  the  prevailing  winds,  or  the  violence  with  which  they  act,  more  especially  during  harvest, 
ought  likewise  to  be  considered.  If  they  are  very  violent,  they  are  apt  to  affect  the  crops,  and  of  course 
it  becomes  an  object  to  suit  the  produce  to  them  ;  and  to  form  fences,  enclosures,  and  plantations  accord- 
ingly- 

4733.  A  maritime  position  occasions  a  more  equal  temperature  in  a  climate.  Where  a  great  body  of  land 
is  exposed  to  the  heating  rays  of  the  sun,  the  air  bcc(<(nes  much  warmer  than  it  would  if  resting  upon  a 
small  body  of  land,  contiguous  to,  or  surrounded  by,  the  ocean.  On  the  other  hand,  as  the  sea  always 
preserves  nearly  the  same  temperature,  and.  except  in  the  most  northern  regions,  is  never  frozen,  it  com- 
municates warmth,  in  the  cold  seasons  of  the  year,  to  theair  passing  over  it,  which  had  been  cooled  in  its 
passage  over  continents  covered  with  ice  and  snow.  Hence  islands  are  more  temperate  than  continents. 
It  appears,  indeed,  that  the  thermometer  has  not  so  great  a  range  on  the  sea  coast,  as  in  the  more  inland 
parts  of  Great  Britain,  even  at  an  elevation  of  400  feet  above  the  level  of  the  sea.  Of  the  influence  erf' 
proximity  to  the  sea  many  proofs  might  be  brought  forward.  It  is  in  consequence  of  this  circumstance, 
that  the  city  of  Moscow,  which  is  situated  somewhat  farther  south  than  Edinburgh,  experiences  winters 
much  more  severe.  Another  etTect  of  a  maritime  position  is,  that  strong  winds  which  blow  from  the  sea 
are  sometimes  accompanied  by  salt  spray  or  vapour,  which  is  injurious  to  crops  of  grain,  and  the  leaves  of 
trees  ;  but  when  it  comes  in  moderation,  those  saline  particles,  with  which  the  westerly  winds  are  loaded, 
contribute  to  the  verdure  of  the  fields  in  pasture. 

47-'j4.  The  nature  of  the  inland  position  is  also  of  much  importance.  The  relative  position  of  the  neigli. 
bouring  hills  occasions  a  material  diflerence  of  climate,  exposing  some  districts  to  great  severity  of  weather, 
and,  by  protecting  others  from  that  disadvantage,  greatly  promoting  their  fertility. 

4735.  In  many  countries  the  seasons  are  regular.  In  others,  as  in  Great  Britain,  they  are  extremely 
variable,  and  often  change,  in  the  space  of  a  few  hours,  from  dry  to  moist,  from  hot  to  cold,  from  clear  to 
cloudy,  and  from  a  pleasant  serenity  to  all  the  violence  of  a  tempest.  But  such  irregularities  of  climate, 
however  uncomfortable,  are  often  favourable  to  vegetation,  and  compensated  by  the  advantages  they  pro- 
duce. It  is  not  in  countries  where  the  seasons  of  heat  and  cold,  wind  and  rain,  are  periodical,  or  where 
the  greatest  regularity  of  climate  takes  place,  that  mankind  are  the  most  healthy  or  vigorous,  or  the  useful 
productions  of  the  soil  most  perfect.  Perhaps  a  sameness  of  climate,  as  well  as  of  other  things,  is  prejudi- 
cial rather  than  useful.  Where  a  climate  is  inconstant,  the  air  is  refined  and  purified  by  the  frequent 
changes  it  undergoes ;  and  the  disadvantages  which  originate  from  that  source  are  often  counteracted, 
or  at  least  essentially  mitigated,  by  judicious  management,  and  persevering  exertions. 

4736.  The  climate  of  a  country  is  likewise  affected  by  atmospherical  and  natural  phenomena  ;  by  earth- 
quakes, volcanos,  violent  thunder  storms,  lightning,  hail  storms  in  summer,  early  frosts,  whirlwinds 
and  hurricanes,  water-spouts,  and  by  that  atmospheric  appearance,  known  under  the  name  of  the 
aurora  borealis,  so  frequently  to  be  seen  in  northern,  and  sometimes  even  in  southern,  regions  ;  but  these 
phenomena,  for  the  most  part  only  occasional,  sometimes  prevent  greater  calamities,  and,  in  this  country, 
are  rarely  attended  with  permanent  evils. 

4737.  Frosts  late  in  spring  are  highly  injurious  to  the  blossoms  of  fruit  trees;  and  autumnal  frosts  creep 
along  the  banks  of  rivers,  destroying  the  com  in  the  flowering  season,  and  blasting  the  stems  of  potatoes 
in  low  situations.  Winter  frosts  are  ultimately  rather  favourable  to  vegetation  ;  and  snow,  particularly 
when  it  covers  the  ground  for  some  time,  and  gradually  melts  away. 

4738.  The  size,  anrf,  in  many  cases,  the  value,  of  the  productions  of  a  country,  depend  upon  its  climate,  by 
whose  influence  their  growth  may  either  be  advanced  or  retarded.  The  same  species  of  tree,  which,  in  a 
temperate  climate,  will  rise  to  a  great  height,  and  swell  to  an  immense  size,  in  an  exposed  situation  will 
remain  small  and  stunted.    By  a  favourable  climate,  also,  the  most  barren  spots,  which  in  a  cold  country 
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must  remain  completely  waste,  in  a  warm  one  may  be  rendered  productive.  Thus,  where  the  climate  is 
adapted  to  the  culture  of  the  vine,  rocks,  which  in  Great  Britain,  and  in  colder  countries,  would  in 
general  be  ol'  little  or  no  worth,  in  the  southern  provinces  of  France  may  yield  as  much  in  valuable  pro- 
duce as  the  cultivated  land  in  their  neighbourhood.  The  real  excellence  of  a  climate,  however,  depends 
on  its  yielding,  in  perfection  and  abundance,  the  necessaries  of  life,  or  those  which  constitute  the  principal 
articles  of  food  for  man,  and  for  the  domestic  animals  kept  for  his  use.  In  this  point  of  view,  a  meadow 
is  much  more  productive,  and  in  some  respects  more  valuable,  than  either  a  vineyard  or  a  grove  of  oranges; 
though  the  one  may  be  situated  in  a  cold  and  variable  climate,  and  the  other  in  a  country  celebrated  both 
for  its  regularity  and  warmth  of  temperature. 

47o9.  Even  the  Hnliiie  t<f  the  articles  raised  depends  upon  the  climate.  Thus,  in  many  elevated  parts, 
both  of  England  and  Scotland,  wheat  cannot  be  grown  to  advantage,  and  in  some  of  the  high-lying  dis- 
tricts of  the  latter,  it  has  never  been  attempted.  In  several  of  the  northern  counties,  it  has  been  found 
necessary  to  sow,  instead  of  the  two-rowed  barley,  the  inferior  sort  called  bear  or  big  ;  and  oats,  from  the 
hardy  quality  of  the  grain,  are  found  to  be  a  more  certain  and  more  profitable  species  of  corn  than  any 
other;  while  in  humid  districts  peas  or  beans  cannot  be  safely  cultivated,  from  the  periodical  wetness  of 
the  autumn.  On  the  whole,  without  great  attention  to  the  nature  of  the  climate,  no  profitable  system 
can  be  laid  down  by  any  occupier  of  land. 

47-W.  An  ivjerior  climate  greatly  augments  the  expenses  of  cultivation  ^  because  a  number  of  horses  are 
required  for  labour  during  the  short  period  of  the  year,  when  the  weather  will  admit  of  it,  which,  at  other 
seasons,  are  a  useless  burden  upon  the  farm.  When  to  this  are  joined  an  uneven  surface  and  an  inferior 
quality  of  soil,  arable  land  is  of  little  value,  and  yields  but  a  trifling  rent. 

47 -H.  Exotic  plants  or  animals  can  only  be  naturalised  in  climates  with  success  by  paying  attention  to 
that  whence  they  were  brought,  and  by  endeavouring  either  to  render  the  one  as  similar  to  the  other  as 
circumstances  will  admit  of,  or  to  counteract,  by  judicious  management,  the  deficiencies  of  the  new  one. 

4742.  In  order  to  ascertain  the  nature  of  a  climate,  the  farmer,  in  modern  times,  has  many  advantages 
which  his  predecessors  wished  for  in  vain.  The  progress  of  science  has  given  rise  to  many  new  instru- 
ments, which  ascertain  natural  phenomena  with  a  considerable  degree  of  accuracy.  It  may  still  be  proper 
to  study  the  appearance  of  the  heavens,  and  not  to  despise  old  proverbs,  which  often  contain  much  local 
truth  ;  but  the  vane  now  points  out  the  quarters  whence  the  winds  blow,  with  all  their  variations  ;  the 
barometer  often  enables  us  to  foretel  the  state  of  the  weather  that  may  be  expected ;  the  thermometer 
ascertains  the  degree  of  heat;  the  hygrometer,  the  degree  of  moisture;  the  pluviometer,  or  rain-gauge, 
the  quantity  of  rain  that  has  fallen  during  any  given  period ;  and,  by  keeping  exact  registers  of  all  these 
particulars,  much  useful  information  may  be  derived.  The  influence  of  different  degrees  of  temperature 
and  humidity,  occurring  at  different  times,  may  likewise  be  observed,  by  comparing  the  leafing,  flower- 
ing, and  after-progress  of  the  most  common  sorts  of  trees  and  plants,  in  difTerent  seasons,  with  the  period 
»vhen  the  several  crops  of  grain  are  sown  and  reaped  each  year. 

Sect.  II.  Soil  in  respect  to  fartniitg  Lands. 
4743.  The  necessity  of  paying  attention  to  the  nature  and  quality  of  the  soil  need  not 
be  dwelt  upon.  By  ascertaining  the  qualities  it  possesses,  or  by  reinoving  its  defects, 
the  profits  of  a  farmer  may  be  greatly  increased..  He  must,  in  general,  regulate  his 
measures  accordingly,  in  regard  to  the  rent  he  is  to  ofler  ;  the  capital  he  is  to  lay  out ; 
the  stock  he  is  to  keep  ;  the  crops  he  is  to  raise  ;  and  the  improvements  he  is  to  execute. 
Indeed,  such  is  the  importance  of  the  soil,  and  the  necessity  of  adapting  his  system  to  its 
peculiar  properties,  that  no  general  system  of  cultivation  can  be  laid  down,  unless  all  tlie 
circumstances  regarding  the  nature  and  situation  of  the  soil  and  subsoil  be  known  ;  and 
such  is  the  force  of  habit,  that  it  rarely  happens  that  a  farmer  who  has  been  long  accus- 
tomed to  one  species  of  soil  will  be  equally  successful  in  the  management  of  another. 
From  inattention  to  the  nature  of  soils,  many  foolish,  fruitless,  and  expensive  attempts 
have  been  made  to  introduce  different  kinds  of  plants,  not  at  all  suited  to  them ;  and 
manures  have  often  been  improperly  applied.  This  ignorance  has  likewise  prevented 
many  from  employing  the  means  of  improvement,  though  the  expense  was  trifling,  and 
within  their  reach.  From  ignorance  also  of  the  means  calculated  for  the  proper  culti- 
vation of  the  different  soils,  many  unsuccessful  and  pernicious  practices  have  been 
adopted.  Soils  may  be  considered  under  the  following  general  heads  :  —  Sandy ;  gra- 
velly ;  clayey;  stoney  j  chalky;  peaty;  alluvial;  and  loamy,  or  that  species  of  arti- 
ficial soil  into  which  the  others  are  generally  brought  by  the  eflTects  of  manure,  and 
of  earthy  applications,  in  the  course  of  long  cultivation. 

4744.  Though  sandy  soUs  are  not  naturally  valuable,  yet  being  easily  cultivated,  and  well  calculated  for 
sheep,  that  most  profitable  species  of  stock,  they  are  often  farmed  with  considerable  advantage ;  and  when 
of  a  good  quality,  and  under  a  regular  course  of  husbandry,  they  are  invaluable.  They  are  easily  worked, 
and  at  all  seasons  ;  they  are  cultivated  at  a  moderate  expense  ;  are  not  so  liable  to  injury  from  the  vicis- 
situdes of  the  weather;  and  in  general  they  are  deep  and  retentive  of  moisture,  which  secures  excellent 
crops  even  in  the  driest  summers.  The  crops  raised  on  sandy  soils  are  numerous,  such  as  turnips,  potatoes, 
carrots,  barley,  rye,  buck-wheat,  peas,  clover,  saintfoin,  and  other  grasses.  This  species  of  soil,  in  general, 
has  not  strength  enough  for  the  production  of  Swedish  turnips,  beans,  wheat,  flax,  or  hemp,  in  any  degree 
of  perfection,  without  much  improvement  in  its  texture,  the  addition  of  great  quantities  of  enriching  ma- 
nure, and  the  most  skilful  management.  In  Norfolk  and  Suffolk  it  is  found,  tliat  poor  sandy  soils,  unfit 
for  any  other  purpose,  will,  under  saintfoin,  produce,  after  the  first  year,  about  two  tons  per  acre  of 
excellent  hay,  for  several  years  ;  with  an  after-grass,  extremely  valuable  for  weaning  and  keeping  lambs. 
How  much  more  beneficial  than  any  crops  of  grain  that  such  soils  usually  yield  !    ( Young's  Kalend.  123.) 

4745.  The  fertility  qf  sandy  soils  is  in  proportion  to  the  quantity  of  rain  that  falls,  combined  with  the 
frequency  of  its  recurrence.  As  a  proof  of  this,  in  the  rainy  climate  of  Turin,  the  most  prolific  soil  has 
from  scventy.scven  to  eighty  per  cent,  of  siliceous  earth,  and  from  nine  to  fourteen  of  calcareous  ;  whereas 
in  the  neighbourhood  of  Paris,  where  there  is  much  less  rain,  the  silex  is  only  in  the  proportion  of  from 
twenty-six  to  fifty  per  cent,  in  the  most  fertile  parts. 

47+fi.  Gravelly  soils  differ  materially  from  sandy,  both  in  their  texture  and  modes  of  managernent.  They 
are  frequently  composed  of  small  soft  stones,  sometimes  of  flinty  ones ;  but  they  often  contain  granite, 
limestone,  and  other  rocky  substances,  partially,  but  not  very  minutely  decomposed.  Grave),  being  more 
porous  than  even  sand,  is  generally  a  poor,  aiid  what  is  called,  a  hungry  soil,  more  especially  when  the 
parts  of  which  it  consists  are  hard  in  substance,  and  rounded  in  form.  Gravelly  soils  are  easily  exhausted  ; 
for  the  animal  and  vegetable  matters  they  contain,  not  being  thoroughly  incorporated  with  the  earthy 
constituent  parts  of  the  soil  (which  are  seldom  sufficiently  abundant  tor  that  purpose),  arc  more  liable  to 
be  decomposed  by  the  action  of  tlie  atmosphere,  and  carried  off  by  water. 
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4747.  A  f;raveliy  soil,  free  from  stagnant  water,  gives  such  an  additional  warmth  to  the  climate,  that 
vegetation  is  nearly  a  fortnight  earlier  than  where  other  soils  predominate.  About  Dartford  and  Black- 
licalh,  in  Kent,  such  soils  produce  early  green  peas,  winter  tares,  rye,  autumnal  peas,  and  occasionally 
ivlieat,  in  great  perfection. 

4748.  Grave//!/  soi'/s,  iu  a  wet  climate,  answer  well  for  potatoes  ;  in  Cornwall,  in  a  sheltered  situation, 
with  a  command  of  sea-sand,  and  ofsea-weed,  they  raise  two  crops  of  potatoes  in  the  same  year. 

4749.  Poor  gravelli/  soils  full  of  springs,  and  those  sulphureous,  are  very  unfriendly  to  vegetation  ;  and 
are  better  calculated  for  wood  than  for  arable  cultux-e. 

4750.  The  stony,  slialcy,  or  sionc-brr.s/i  soils  of  Gloucestershire,  and  the  midlajid  counties  of  England, 
are  much  mixed  with  small  stones,  but  liave  more  frequently  sand,  or  clay,  or  calcareous  loam,  in  their 
composition  than  gravelly  soils,  and  are  therefore  generally  preferable. 

4751.  A  clayey  soil  is  often  of  so  adhesive  a  nature  that  it  will  hold  water  like  a  dish.  In  a  dry  summer, 
the  plough  turns  it  up  in  great  clods,  scarcely  to  be  broken  or  separated  by  the  heaviest  roller.  It  requires, 
therefore,  much  labour  to  put  it  in  a  state  fit  for  producing  cither  corn  or  grass,  and  it  can  only  be  culti- 
vated when  in  a  particular  state,  and  in  favourable  weather.  Though  it  will  yield  great  crops  under  a 
proper  system  of  management,  yet,  being  cultivated  at  a  heavy  expense,  requiring  stronger  instruments 
and  stouter  horses,  it  is  seldom  that  much  profit  is  obtained,  unless  when  occupied  by  a  judicious  and 
attentive  farmer.  The  best  management  of  clay  soils  is  that  of  the  Lothians.  There  they  are  found 
well  calculated  for  growing  crops  of  beans,  wheat,  oats,  clover,  and  winter  tares  :  but  are  not  adapted  for 
barley,  unless  immediately  after  a  fallow  ;  nor  for  potatoes,  unless  under  very  peculiar  management.  In 
regard  to  turnips,  they  do  not  usually  thrive  so  well  in  clays,  as  in  soils  which  are  more  free  and  open  : 
but  it  is  now  ascertained,  that  the  Swedish,  and  above  all  the  yellow,  turnip  may  be  raised  in  them  with 
advantage  ;  that  the  quality  is  superior  ;  that  if  they  are  taken'up  early,  the  soil  is  not  injured  ;  and  that 
there  is  no  difficulty  in  preserving  them.  Clays  become  good  meadow-lands,  and  answer  well  for  hay,  or 
soiling,  when  in  grass;  but  from  their  aptitude  to  be  poached,  they  are,  in  general,  mifit  to  bo  fed  by 
heavy  cattle  in  wet  weather.  In  dry  seasons  the  after-grass  may  be  used  to  feed  neat  cattle  till  October, 
and  shoep  till  March.  A  stiff  clay,  when  not  cold  or  wet,  with  a  strong  marl  under  it,  is  preferred  in 
Cheshire  and  Derbyshire  for  the  dairy. 

4752.  On  reclaimed  peat-bogs,  oats,  rye,  beans,  potatoes,  turnips,  carrots,  cole-seed,  and  white  and  red 
clover,  may  be  cultivated.  Wheat  and  barley  have  succeeded  on  such  lands,  after  they  have  been  supi)lied 
w-itli  abundance  of  calcareous  earth  ;  and  the  fiorin  grass  (,4gri'>stis  stolonifera)  seems  likewise  to  be  well 
adapted  to  that  description  of  soil  in  a  warm  climate.  In  Leicestershire,  and  other  counties,  they  have 
great  tracts  of  meadow-land  ;  these  are,  in  many  instances,  tlie  sites  of  lakes  filled  up,  and  the  soil  is  com- 
posed of  peat  and  sediment;  the  peat  originally  formed  by  aquatic  vegetation,  and  the  sediment  brought 
down  by  rains  and  streams  from  the  upland.     This  soil  is  admirably  calculated  for  grass. 

4133.  T/ie  fens  in  Cambridgeshire,  Lincolnshire,  and  several  other  districts  in  England,  consist  of  peat 
and  sediment. 

4754.  Clialky  soils  principally  consist  of  calcareous  matter  mixed  with  various  substances,  in  greater  or 
less  proportions.  Where  clayey  or  earthy  substances  are  to  be  found  in  such  soils  in  considerable  quanti- 
ties, the  composition  is  heavy  and  productive ;  where  sand  or  gravel  abounds,  it  is  slight,  and  rather 
unfertile.  The  crops  chiefly  cultivated  on  chalky  soils  are  peas,  turnips,  barley,  clover,  and  wheat ;  and, 
however  much  the  soil  is  exhausted,  it  will  produce  saintfoin. 

4755.  Chalky  soils  are  in  general  Jitter  for  tillage  than  for  grazing  ;  for,  without  the  plough,  the  pecu- 
liar advantages  derived  from  this  soil  by  saintfoin  could  not  be  obtained.  The  plough,  however,  ought  not 
to  extend  to  those  fine  chalky  downs  (called  ewe  leases  in  Dorsetshire),  w  hich,  by  a  very  attentive  man- 
agement during  a  number  of  years,  have  been  brought  to  a  considerable  degree  of  fertility  as  grazing  land, 
and  which  are  so  useful  to  sheep  in  the  winter  season.  A  chalky  soil  that  has  been  in  tillage  permits 
water  to  pass  through  it  so  freely  in  winter,  and  is  so  pervious  to  the  sun's  rays  in  summer,  that  it  is  the 
work  of  an  age  to  make  it  a  good  pasture  of  natural  grasses,  more  especially  when  the  chalk  lies  near  the 
surface.  Hence,  in  the  western  counties  of  England,  several  thousands  of  acres  of  this  soil,  though  not 
plouglied  for  thirty  years,  have  scarcely  any  grass  of  tolerable  quality  upon  them,  and  are  literally  worth 
nothing.     Such  soils  ought  to  be  laid  down  with  saintfoin. 

4756.  Alluvial  soils  are  of  two  sorts  ;  one  derived  from  the  sediment  of  fresh,  and  the  other  from  that 
of  salt  water.  Along  the  sides  of  rivers,  and  other  considerable  streams,  water-formed  soils  are  to  be  met 
with,  consisting  of  the  decomposed  matter  of  decayed  vegetables,  with  the  sediment  of  streams.  They 
are  in  general  deep  and  fertile,  and  not  apt  to  be  injured  by  rain,  as  they  usually  lie  on  a  bed  of  open 
gravel.  They  are  commonly  employed  as  meadows,  from  the  hazard  of  crops  of  grain  being  injured  or 
carried  off  by  floods. 

4757.  Alluvial  soils,  arising  from  the  operations  of  salt  water,  called  salt  marshes  in  England,  carses  in 
Scotland,  and  polders  in  Holland  and  Flanders,  are  composed  of  the  finest  parts  of  natural  clay,  washed 
off  by  running  water,  and  deposited  on  flat  ground,  on  the  shores  of  estuaries,  where  they  are  formed  by 
the  reflux  of  the  tide,  and  enriched  with  marine  production.s.  They  generally  have  a  rich  level  surface, 
and  being  deep  in  the  staple,  they  are  well  adapted  for  the  culture  of  the  most  valuable  crops.  Hence 
wheat,  barley,  oats,  and  clover  are  all  of  them  productive  on  this  species  of  soil ;  which  is  likewise  pecu- 
liarly well  calculated  for  beans,  as  the  taproot  pushes  vigorously  through  it,  and  finds  its  nourishment  at 
a  great  depth.  From  the  great  mass  of  excellent  soil,  the  fertility  of  these  tracts  is  nearly  inexhaustible; 
but,  from  their  low  and  damp  situations,  they  are  not  easily  managed.  Lime,  in  considerable  quantities, 
is  found  to  answer  well  upon  this  species  of  soil. 

4758.  The  term  loamy  soil  is  applied  to  .such  as  are  moderately  cohesive,  less  tenacious  than  clay,  and 
more  so  than  sand.  Loams  are  the  most  desirable  of  all  soils  to  occupy.  They  are  Iriable ;  can  in  general 
be  cultivated  at  almost  any  season  of  the  year  ;  are  ploughed  with  greater  facility,  and  less  strength  than 
clay  ;  bear  better  the  vicissitudes  of  the  seasons ;  and  seldom  require  any  change  in  the  rotation  adopted. 
Above  all,  they  are  peculiarly  well  adapted  for  the  convertible  husbandry  ;  for  they  can  be  changed,  not 
only  without  injury,  but  generally  with  benefit,  from  grass  to  tillage,  and  from  tillage  to  grass. 

4759.  yis  to  the  comparalive  value  of  soil,  it  has  been  justly  remarked,  that  too  much 
can  hardly  be  paid  for  a  good  soil,  and  that  even  a  low  rent  will  not  make  a  poor  one 
profitable.  The  labour  of  cultivating  a  rich  and  a  poor  soil  is  nearly  the  same ;  while 
the  latter  requires  more  manure,  and  consequently  is  more  expensive.  Poor  soils,  at  the 
same  time,  may  have  such  a  command  of  lasting  manures,  as  lime  or  marl,  or  even  of 
temporary  sorts,  like  sea-weed,  or  the  refuse  of  fish,  as  may  render  them  profitable  to 
cultivate.  It  is  a  wise  maxim  in  husbandry,  that  the  soil,  like  the  cattle  by  which  it  is 
cultivated,  should  always  be  kept  up  in  good  condition,  and  never  suffered  to  fall  below 
the  work  it  may  be  expected  to  perform. 

Sect.    III.     Subsoil  rdaiiveli/  to  the  Choice  of  a  Farm. 

4760.  On  the  nature  of  the  understratum  depends  iTiuch  of  the  value  of  the  surface 
soil.      On  various  accounts  its  properties  merit  particular  attention.      By  examining  the 
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subsoil,  infonnation  may  be  obtained  in  regard  to  the  soil  itself;  for  the  materials  of  the 
latter  are  often  similar  to  those  which  enter  largely  into  the  composition  of  the  former 
though  the  substances  in  the  soil  are  necessarily  altered,  by  various  mixtures,  in  the 
course  of  cultivation.  The  subsoil  may  be  of  use  to  the  soil,  by  supplying  its  defi- 
ciencies and  correcting  its  defects.  The  hazard  and  expense  of  cultivating  the  surface 
are  often  considerably  augmented  by  defects  in  the  under-stratum,  but  which,  in  some 
cases,  may  be  remedied.  Disorders  in  the  roots  of  plants  are  generally  o^\ing  to  a  wet 
or  noxious  subsoil.      Subsoils  are  retentive  or  porous. 

47fil.  Retentive  subsoils  consist  of  clay,  or  marl,  or  of  stone  beds  of  various  kinds.  A  retentive  clayey 
subsoil  is  in  general  found  to  be  highly  injurious.  The  surface  soil  is  soaked  with  water,  is  ploughed  with 
difficulty,  and  is  usually  in  a  bad  condition  for  the  exertion  of  its  vegetative  powers,  until  the  cold  slug- 
gish moisture  of  the  winter  be  exhaled.  By  the  water  being  retained  in  the  upper  soil,  the  putrefactive 
process  is  interrupted,  and  manures  are  restrained  from  ojjerating,  consequently  the  plants  make  but 
little  progress.     Hence,  its  grain  is  of  inferior  quality,  and  when  in  grass  its  herbage  is  coarse. 

4762.  A  stony  subsoil,  when  in  a  position  approaching  to  the  horizontal,  is  in  general  prejudicial,  and, 
if  the  surface-soil  be  thin,  usually  occasions  barrenness,  unless  the  rock  should  be  limestone  j  and  then 
the  soil,  though  thin,  can  easily  be  converted  into  healthy  pastures,  and,  in  favourable  seasons,  will  feed  a 
heavy  stock.     They  will  also  produce  good  crops  of  corn,  though  subject  to  the  wire-worm, 
also  produce  good  crops  of  corn,  thougli  subject  to  the  wire-worm. 

47t>3.  A  jioious  subsoil  is  uniformly  attended  with  this  advantage,  that  by  its  means  all  superfluous 
moisture  may  be  absorbed.  Below  clay,  and  all  the  variety  of  loams,  an  open  subsoil  is  particularly 
desirable.  It  is  favourable  to  all  the  operations  of  husbandry;  it  tends  to  correct  the  imperfections  of 
too  great  a  degree  of  absorbent  power  in  the  soil  above  ;  it  promotes  the  benelicial  effects  of  manures ;  it 
contributes  to  the  preservation  and  growth  of  the  seeds  ;  and  ensures  the  future  prosperity  of  the  |)lants. 
Hence  it  is,  that  a  thinner  soil,  with  a  favour.ible  subsoil,  will  produce  better  crops  than  a  more  fertile 
one  incumbent  on  wet  clay,  or  on  cold  and  non-absorbent  rock.  Lands  whose  substratum  consists  of 
clean  gravel  or  sand  can  bear  little  sun,  owing  to  their  not  having  the  capacity  of  retaining  moisture,  and 
their  generally  possessing  only  a  shallow  surface  of  vegetable  mould.  In  England  this  soil  was  formerly 
called  rye-land,  being  more  generally  cropped  with  that  species  of  grain  than  any  other.  When  such 
soils  are  cultivated  for  barley,  they  shotild  be  sown  early  and  thick,  with  seed  soaked  forty-eight  hours  in 
water  or  in  the  exudation  from  a  dung-heap.  Thus  its  simultaneous  germination  and  its  simultaneous 
ripening  may  be  secured. 

Sect.  IV.      Elevatmi  of  Lands  relalively  to  Farming. 

4764.  The  elevation  of  lands  above  the  level  of  the  sea  has  a  material  influence  on  the 
kind  and  quality  of  their  produce.  Land  in  the  same  parallel  of  latitude,  other  circum- 
stance being  nearly  similai',  is  always  more  valuable  in  proportion  to  the  comj)arative 
lowness  of  its  situation. 

4765.  In  the  higher  districts  the  herbage  is  less  succulent  and  nourishing,  and  the 
reproduction  slower  when  the  land  is  in  grass;  while  the  grain  is  less  plump,  runs  more 
to  straw,  is  less  perfectly  ripened,  and  the  harvest  is  also  later  when  the  produce  is 
corn.  It  has  been  calculated  that  in  Great  Britain  sixty  yards  of  elevation  in  the  land 
are  equal  to  a  degree  of  latitude  ;  or,  in  other  words,  that  sixty  yards  perpendicularly 
higher,  are,  in  respect  of  climate,  equal  to  a  degree  more  to  the  north.  In  considering 
the  crops  to  be  raised  in  any  particular  farm,  attention  ought  therefore  to  be  paid  to  its 
height  above  the  level  of  the  sea,  as  wel!  as  to  its  latitude.  In  latitude  54°  and  55°,  an 
elevation  of  500  feet  above  that  level  is  the  greatest  height  at  which  wheat  can  be  cul- 
tivated « ith  any  probable  chance  of  profit ;  and  even  there  the  grain  will  prove  very 
light,  and  will  often  be  a  month  later  in  ripening  than  if  sown  at  the  foot  of  the  hills. 

4760.  Tt/c  usual  maximum  of  elevation  may  be  reckoned  between  600  and  800  feet  for  the  more  common 
.sorts  of  grain  ;  and  in  backward  seasons  the  produce  will  be  of  sm.all  value,  and  sometimes  will  yield 
nothing  but  straw.  It  is  proper,  at  the  same  time,  to  remark,  that  in  the  second  class  of  mountains  in 
the  county  of  Wicklow,  in  Ireland,  where  no  other  grain  is  considered  to  be  a  safe  crop,  rye  is  cultivated 
with  success.  Where  the  soil  is  calcareous,  however,  as  on  the  Gloucestershire  and  Yorkshire  wolds, 
from  the  superior  warmth  of  that  species  of  soil,  compared  to  cold  clays  or  peat,  barley  grows  in  great 
perfection  at  an  elevation  of  800  feet  above  the  level  of  the  sea.  Some  experiments  have  been  made  to 
raise  corn  crops,  at  even  a  higher  elevation,  on  the  celebrated  mountain  Skiddaw,  in  Cumberland,  but 
unsuccessfully. 

4767.  The  greatest  height  at  which  corn  vfill  grow,  in  the  more  remote  parts  of  Scotland,  so  as  to  yield 
any  profit  to  the  husbandman,  is  stated  to  be  at  .OOO  feet  above  the  level  of  the  sea.  At  the  same  time 
corn  has  been  produced,  in  other  districts  of  that  country,  at  still  higher  elevations,  in  particular  at  the 
following  places :  — 

Ftet  altorc  the  Level  Feet  alien-e  the  Level 

tifthe  Sea.  of  the  Sea. 

Parish  of  Hume,  in  Roxburghshire      -    600  Doubruch,  in  Braemar,  Aberdeenshire      1294 

Upper  Ward  of  Lanarkshire         -         -    760  Lead-hills,  in  Lanarkshire    -         -        -    1564 

4768.  These  and  other  instances  of  land  being  cultivated  on  high  elevations,  however,  are  merely  small 
spots,  richly  manured,  and,  alter  all,  producing  nothing  but  croi)S  of  inferior  barley  and  oats,  and  seldom 
fully  ripe  or  succcssfullyharvcstcd.  It  is  chiefly  where  the  soil  is  sandy  or  gravelly,  that  corn  will  answer 
in  Scotland  on  such  elevated  situations  ;  and  even  then,  only  when  the  seasons  are  propitious,  and  when 
there  are  local  advantages,  favourable  to  warmth  and  shelter,  in  the  situation  of  the  lands. 

Sect.  V.      Character  of  Surface  iii  regard  tofar7ning  Lands. 

4769.  A  hUly  irregular  surface,  whether  at  a  high  or  low  elevation  above  the  sea,  is 
unfavourable  to  farming.  The  labour  of  ploughing,  carrying  home  jnoduce,  and  carrj'ing 
out  manure,  is  greatly  increased;  while  the  soil  on  the  summit  of  steep  hills,  mounts,  or 
declivities,  is  unavoidably  deteriorated.  On  the  sides  of  slopes  the  finer  parts  of  the  clay 
and  mould  are  wa.shed  awav,  while  the  sand  and  gravel  remain.      Hence  the  soil  in  such 
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districts  often  wants  a  proper  degree  of  tenacity  for  supporting  corn  crops.  A  great 
part  of  the  manure  that  is  applied  in  such  situations  is  likewise  soon  lost.  From 
various  causes,  also,  they  are  colder  than  the  plains. 

4770.  Many  extensive  countries  have  no  perceptible  rise.  Tliese  have  their  advantages 
from  uniformity  of  soil,  where  it  is  rich.  In  other  districts,  the  surface  is  of  a  waving 
description,  an  inequality  which  contributes  much  to  the  ornament  of  the  country,  by 
the  a"-reeable  relief  which  the  eye  constantly  meets  with  in  the  change  of  objects  ;  while 
the  universal  declivity  which  prevails  more  or  less  in  every  field  is  favourable  to  tlie  cul- 
ture of  the  land,  by  allowing  a  ready  descent  to  any  water  with  wliich  the  surface  may 
be  encumbered. 

Sect.  VI.      Aspect  in  regard  to  farming  Lands. 

4771.  Aspect,  in  hilly  or  mountainous  districts,  is  an  important  subject  of  attention  to 
the  fanner  ;  more  especially  where  the  climate  is  unfavourable.  It  is  proved  in  a  variety 
of  instances,  both  in  the  central  highlands  of  Scotland,  and  in  other  parts  of  the  king- 
dom, that  where  the  aspect  of  a  hill  is  towards  the  north,  the  soil  is  more  feitile  than 
when  it  lies  with  a  southern  exposure.  This  is  attributed  to  the  variations  from  frost  to 
thaw  in  the  spring  months,  which  are  greater  in  a  southern  than  in  a  northern  aspect. 
Hence,  while  the  soil  to  the  north  remains  locked  fast,  and  secured  from  waste,  the 
other  is  loosened  by  the  sun,  and  carried  off  by  showers  falling  in  the  intervals  of  thaw. 

4772.  Soils  which  face  the  south  are  more  liable  to  have  their  substance  carried  away  by 
heavy  rains,  which  are  generally  impelled  from  the  south  and  south-west.  But  though 
the  soil  to  the  north  often  produces  the  heaviest  crops  of  grass  and  hay,  yet  from  pos- 
sessing a  more  genial  climate,  and  from  the  earlier  and  more  powerful  action  of  the 
sun,  both  corn  and  grass  are  harvested  earlier  on  land  wliich  has  a  southern  than  on 
that  which  has  a  northern  aspect ;  and  superiority  of  quality  thus  compensates  for  any 
inferiority  in  the  quantity  of  the  produce. 

Sect.  VII.     Situation  of  Farm  Lands  in  regard  to  Markets. 

4773.  No  farming  can  go  on  without  markets.  The  system  of  farming  to  be  adopted 
on  any  particular  farm,  and  the  expense  attending  it,  must  materially  depend  on  its  situ- 
ation in  regard  to  markets  ;  to  the  facility  with  which  its  produce  can  be  conveyed, 
where  a  contiguous  market  is  wanting  ;  to  vicinity  to  manure,  to  fuel,  and  to  water. 

4774.  The  advantages  resulting  from  vicinity  to  a  market,  or  to  a  large  town,  by  which  that  is  insured, 
are  very  great.  Some  crops,  as  those  of  potatoes,  turnips,  and  clover,  are  frequently  sold  on  the  ground, 
without  any  farther  trouble  or  expense  to  the  farmer  ;  and  great  quantities  of  manure  may  be  purchased 
at  a  moderate  expense.  In  such  situations  also  there  is  a  ready  sale  for  every  article  the  farm  can 
produce  ;  and  the  articles  sold  are  not  only  brought  to  market  at  a  small  expense,  but  the  payment  is  im. 
mediate.  For  all  these  reasons,  it  is  contended,  and  apparently  with  justice,  that  the  neighbourhood  of  a 
capital  is  the  most  profitable  spot  to  farm  in,  notwithstanding  the  high  rent  of  land,  and  the  great  expense 
of  labour. 

4775.  Where  markets  are  not  at  hand,  the  farmer  ought  to  take  into  consideration  what  articles  will 
best  suit  those  at  a  distance  to  which  his  produce  must  be  sent  In  such  a  situation,  unless  there  are 
facilities  for  the  conveyance  of  so  bulky  an  article  as  corn  by  good  roads,  or  by  water-carriage,  it  is  ad. 
visable,  instead  of  cultivating  grain,  to  attend  either  to  the  dairy  liusbandry,  or  to  the  breeding  of  stock 
•which  can  be  fattened  in  other  districts  where  good  markets  are  more  numerous.  This  plan,  by  which 
the  dairy,  the  breeding,  and  the  fattening  of  stock,  are  made  distinct  professions,  is  highly  beneficial  to 
the  country  at  large.  Stock  can  be  reared  cheaper  in  remote  districts  than  where  land  is  dear  and  labour 
high.  On  the  other  hand,  the  purchaser  of  lean  stock  avoids  the  expense  and  risk  of  breeding  great 
numbers  of  animals.  His  attention  is  not  distracted  by  a  multiplicity  of  objects  ;  he  can  alter  his  system 
from  cattle  to  sheep,  or  from  sheep  to  cattle,  as  is  likely  to  be  most  profitable  ;  his  business  is  simplified, 
and  the  capital  he  lays  out  is  speedily  returned.  The  division  of  professions  between  breeding  and 
feeding  (though  they  may  be  united  in  circumstances  peculiarly  favourable),  is  on  the  whole  a  most  im- 
portant link  in  the  progress  of  agricultural  prosperity. 

4776.  In  regard  to  facility  of  conveyance,  the  state  of  public  roads,  bridges,  iron  rail-ways,  canals,  rivers 
rendered  navigable,  and  harbours,  deserves  the  consideration  of  the  farmer,  and  will  most  materially 
influence  the  value  of  produce. 

4777.  The  situation  of  the  farm  in  regard  to  manures,  for  an  easy  access  to  lime,  chalk,  marl,  sea-weed, 
&c.  is  of  essential  advantage  to  cultivation.  The  price  at  which  these  articles  can  be  purchased,  their 
quality,  their  distance,  and  expense  of  conveyance,  are  likewise  of  importance.  Farms,  for  example, 
possessing  the  advantage  of  sea- weed  contiguous  and  in  abundance,  can  pay  from  fifteen  to  twenty  per 
cent,  more  rent  per  acre  than  otherwise  could  be  aflbrded. 

4778.  Vicinity  to  fuel  in  the  cold  and  moist  regions  of  Europe  are  important  considerations  to  the  farmer. 
In  the  same  county,  even  in  England,  the  difference  of  expense  is  often  material.  In  tlie  Hebrides,  from 
the  moistness  of  the  climate,  the  expense  of  fuel  is  reckoned  equal  to  a  third  part  of  the  rent  of  the  land  ; 
and  farmers  who  pay,  in  some  cases,  150/.  per  aimum,  would  give  200/.  if  the  landlord  would  supply  them 
and  their  servants  with  fuel. 

477R  Where  a  farmer  is  under  the  necessity  of  using  peat,  from  the  labour  attending  the  cutting, 
spreading,  drying,  and  conveying  it  from  a  distance,  several  weeks  of  his  horses  and  servants  are  devoted 
to  that  sole  purpose;  and  much  valuable  time  is  lost,  which  ouglit  to  have  been  employed  in  the  culti. 
vation  of  his  farm.  It  has  been  well  remarked,  that  many  farmers,  to  save  five  guineas  on  coal,  often 
expend  twenty,  in  thus  misapplying  the  labour  of  their  horses. 

4780.  Where  wood  is  used,  it  occupies  a  great  deal  of  ground  that  might  often  be  cultivated  to  advan- 
tage, and  it  is  not  of  a  lasting  quality.  Coal  is  preferable,  for  general  purposes,  to  every  other  species  of 
fuel ;  and  besides  its  domestic  application,  its  superiority  for  burning  lime,  that  important  source  of 
Kcrtility,  or  calcareous  clay,  also  of  much  value  to  the  farmer,  is  an  object  of  great  moment.  The  tenant, 
therefore,  who  resides  in  the  neighbourliood  of  coal,  more  especially  if  limestone  or  calcareous  substances 
art  at  no  great  distance,  farms  at  less  expense,  can  aflbrd  to  pay  a  higher  rent,  and  may  derive  more  profit 
froro  the  land  he  cultivates,  than  if  in  these  respects  he  were  difterently  circumstanced. 
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Sect.  VIII.      Extent  of  Land  suitable  for  a  Farjn. 

4781.  The  extent  of  ground  which  a  farmer  proposes  to  occupy  demands  due  consideration. 
If  it  be  beyond  his  capital  to  cultivate  or  improve,  he  can  derive  no  profit  by  taking  it. 
On  the  other  hand,  a  small  occupation  may  not  be  worthy  of  his  attention. 

4782.  Farms  as  to  size  may  be  divided  into  three  sorts  :  small  farms  under  100  acres  ; 
moderate-sized  farms,  from  100  to  200  acres  ;  large  farms,  from  200  to  1000  acres,  and 
upwards,  of  land  fit  for  cultivation.  The  expense  of  labour  is  now  so  great,  and  the  rent 
of  land  so  high,  that  the  profits  of  a  small  farm  are  not  sufficient,  with  the  utmost 
frugality,  or  even  parsimony,  to  maintain  a  family  with  comfort. 

4783.  ifodcrate.sized  farms  are -weW  calculated  for  the  dairy  system,  for  the  neighbourhood  of  large 
towns,  and  where  capital  is  not  abundant.  There  are  few  trades  in  which  a  small  capital  can  be  employed 
to  a  greater  advantage  than  in  a  dairy  farm,  yet  there  is  no  branch  of  agriculture  where  such  constant  and 
unremitting  attention  is  required.  That  is  not  to  be  expected  from  hired  servants  ;  but  it  is  in  the  power 
of  the  wife  and  daughters  of  the  farmer  to  perform,  or  at  any  rate  to  superintend,  the  whole  business,  and 
without  their  aid  it  cannot  be  rendered  productive. 

4784.  Moderate-sixed  farms  are  general  in  the  neighbourhood  of  towns.  This  necessarily  results  from 
the  high  rents  paid  in  such  situations  ;  the  shortness  of  the  leases  usually  granted  of  land  near  towns; 
and  the  necessity  the  farmer  is  under  of  selling,  in  small  quantities,  the  articles  produced  on  his  farm. 
On  this  subject  it  has  been  remarked,  that  farmers  in  the  vicinity  of  large  towns  resemble  retail  shop- 
keepers, whose  attention  must  be  directed  to  small  objects,  by  which  a  great  deal  of  money  is  got,  the 
greater  part  of  which  would  be  lost,  without  the  most  unremitting  attention.  The  farmer  at  a  distance 
from  markets,  who  cultivates  on  a  great  scale,  may  be  compared,  on  the  other  hand,  to  a  wholesale  trader, 
who,  as  his  profits  are  less,  requires  a  greater  extent  of  land,  for  the  purpose  both  of  engaging  his  atten. 
tion,  and  of  enabling  him  to  support  that  station  of  hfe  in  which  he  is  placed.  There  is  this  difference 
also  between  farmers  in  the  neighbourhood  of  towns,  and  those  who  reside  at  a  distance  from  them,  that 
the  former  find  it  more  profitable  to  sell  their  produce,  even  such  bulky  articles  as  turnips,  potatoes, 
clover,  hay,  and  straw,  than  to  fatten  cattle  for  the  butcher ;  and  they  are  enabled  to  do  so,  without  injury 
to  their  farms,  as  they  can  procure  dung  in  return. 

478.).  Farms  of  the  largest  size  differ  in  respect  to  the  capital  required.  A  mountain  breeding  farm  of 
50()0  acres  will  not  require  more  to  stock  it  than  an  arable  farm  of  500  acres,  and  much  less  expense  of 
labour  to  carry  it  on.  In  all  cases  the  safe  side  for  the  farmer  to  lean  to,  is  to  prefer  a  farm  rather  under 
than  exceeding  his  capital :  and  let  him  consider  well  beforehand  whether  he  is  going  to  commence  a 
retail  farmer  for  daily  markets,  or  a  manufacturer  of  produce  on  a  large  and  ample  scale  ;  for  the  spirit, 
attention,  and  style  of  living  of  the  one  differs  materially  from  that  of  the  other.  — The  subject  of  this 
section  and  the  two  following  having  been  treated  in  a  general  way  as  between  landlord  and  tenant  in  the 
preceding  chapter,  will  be  here  only  briefly  noticed  as  on  the  part  of  the  tenant. 

Sect.  IX.      Tenure  on  which  Lands  are  held  for  Farming. 
4786.   Perpetual  tenures,  or  absolute  property  in  land,  can  never  come  into  considera- 
tion with  a  farmer  looking  out  for  a  farm.      A  proprietor  cultivating  his  own  property 
cannot,  in  correct  language,  be  said  to  be  a  farmer ;  for  to  constitute  the  latter  an  essential 
requisite  is  the  payment  of  rent. 

4787.  The  leases  on  which  lands  are  let  for  farming  are  for  various  terms,  and  with  very  different  cove- 
nants. The  shortest  lease  is  from  year  to  year,  wliich,  unless  in  the  case  of  grass  lands  in  the  highest 
order,  and  of  the  richest  quality,  or  under  some  other  very  peculiar  circumstances,  no  prudent  man,  whose 
object  was  to  make  the  most  of  his  skill  and  capital,  would  accept  of  Even  leases  for  seven  or  ten  years 
are  too  short  for  general  purposes  ;  a  period  of  fourteen  or  fifteen  years  seems  to  be  the  shortest  for  arable 
lands,  so  as  to  admit  of  the  tenant  paying  a  full  rent ;  but  fourteen  years,  when  the  lands  to  be  entered  on 
are  in  bad  condition,  are  too  few,  and  twenty-one  years  much  better  for  the  true  interests  of  both  parties. 
In  farming,  however,  as  in  every  other  occupation  where  there  are  more  skill  and  capital  in  want  of  em- 
ployment than  can  find  subjects  to  work  on,  farms  will  be  taken  under  circumstances,  both  in  regard  to 
leases  and  rent,  that  are  highly  unfavourable  to  the  farmer ;  and  if  they  do  not  end  in  his  ruin  will  keep 
him  always  poor,  and  probably  not  only  pay  less  interest  for  his  capital  than  any  other  way  in  which  he 
could  have  employed  it,  but  also  infringe  on  its  amount.  The  rapid  depreciation  of  currency  which  took 
place  in  Britain  during  the  wars  against  the  French  deceived  many  farmers,  and  flattered  them  for  a  time 
with  the  gradual  rise  of  markets  year  after  year.  However  high  land  might  be  taken  at  the  commence- 
ment of  a  lease,  it  was  always  considered  a  consolation  that  it  would  be  a  bargain  by  the  time  it  was  half 
done  ;  and  that  the  farmer's  fortune  would  be  made  during  the  last  few  years  of  its  endurance.  When 
the  currency  of  Britain  was  permitted  to  find  its  level  with  that  of  other  countries,  the  delusion  ceased, 
and  the  majority  of  farmers  were  partially  or  wholly  ruined. 

4788.  In  regard  to  the  covenants  of  a  lease,  it  is  necessary  that  there  should  be  such  in  everyone  as  shall 
protect  both  landlord  and  tenant.  Certain  general  covenants  in  regard  to  repairs,  renewals  if  necessary, 
timber,  minerals,  entry  and  exit  crops,  are  common  to  all  leases.  Uegulations  as  to  manure  are  required 
where  hay  and  straw,  and  other  crops,  are  sold  not  to  be  consumed  on  the  farm.  Water  meadows,  rich 
old  grass  lands,  copse  woods,  hop  grounds,  orchards,  &c.  require  special  covenants.  Fewest  covenants  are 
required  for  a  mountain  breeding  farm  ;  and  in  all  cases  there  should  be  a  clause  entitling  the  tenant  to 
an  ajjpeal,  &c.,  and  a  hearing  from  the  landlord,  and  perhaps  a  jury  of  landlords  or  agents  and  farmers, 
against  covenants  as  to  cropping,  repair,  or  renewals,  which  may,  from  extraordinary  circumstances,  press 
particularly  heavy  on  the  tenant. 

4789.  The  poiuer  of  the  landlord  to  grant  a  lease,  with  liberal  conditions,  may  in  some  cases  be  required 
to  be  ascertained  by  the  tenant ;  and  in  Scotland,  where  it  is  illegal  to  sublet  a  farm  unless  a  clause  to  that 
effect  has  been  inserted  in  the  original  lease,  a  farmer  may  cease  to  be  the  master  of  his  own  property, 
unless  he  has  taken  care  to  see  that  clause  inserted.  In  England,  for  the  most  part,  subletting  a  farm  is 
no  more  prohibited  than  subletting  a  dwelling-house  or  a  shop.  When  the  laws  of  countries  shall  come 
to  be  founded  on  equity,  this  will  be  the  case  every  where.  At  present  they  almost  every  where  lean  to 
the  side  of  t(ie  powerful  party,  the  landlord.     In  the  progress  of  things  it  could  not  be  otherwise. 

Sect.  X.     Rent. 

4790.  The  rent  of  land,  in  a  general  point  of  view,  must  always  depend  on  a  variety 
of  circumstances  ;  as  the  wealth  of  the  country  ;  its  population  ;  the  price  of  produce  ; 
the  amount  of  public  and  other  burdens  ;  the  distance  from  markets  ;  the  means  of  con- 
veyance ;  the  competition  among  farmers  ;  and  otlicr  less  important  considerations  :  but 
the  rent  of  any  particular  farm  must  be  regulated  by  the  nature  of  the  soil ;  the  duration 
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of  the  tenure,  and  the  covenants  contained  in  the  lease  ;  the  capital  to  be  invested  by  the 
farmer  in  its  culture ;  and  the  expenses  to  which  he  is  liable. 

4791.  The  rent  of  poor  land  cannot  possibly  be  tlic  same  as  in  the  case  of  fertile  lands.  The  labour  of 
ploughing,  hanowing,  sowing,  &c.,  when  the  land  is  in  cultivation,  is  nearly  the  same,  and  yet  the  produce 
is  greatly  inferior,  not  only  in  quantity,  but  in  quality.  Indeed,  where  the  produce  is  inconsiderable,  or 
the  quality  much  inferior,  the  whole,  or  nearly  the  whole,  may  be  swallowed  up  by  the  expense  of  labour, 
and  no  rent  whatever  can  be  afforded,  more  especially  in  adverse  seasons. 

4792.  Tlie  duration  of  the  tenure  must  have  a  considerable  effect  in  fixing  the  rent.  No  farmer  can 
afford  to  pay  the  same  sum  for  land  on  a  short  as  if  he  held  it  on  a  long  lease.  The  covenants,  also, 
which  are  in  fact  a  species  of  rent,  must  influence  the  money  payments. 

479.'3.  Rent  must  also  depend  on  the  capital  imiested  in  the  cultivatioyi  of  the  farm.  Thus,  if  a  farmer 
can  lay  out  only  4/.  of  capital  per  acre,  he  may  not  be  able  to  afford  for  it  a  higher  rent  than  lOs.  per 
acre ;  if  he  lays  out  11.  he  may  pay  14s. ;  and  with  a  capital  of  10/.  per  acre,  he  may  be  enabled  to  pay  18*. 
or  9,0s.  of  rent. 

4794.  The  proportion  of  produce  which  should  be  paid  as  rent,  is  a  question  that  has  long  been 
considered  as  abstruse,  mysterious,  and  very  difficult  to  resolve.  Some  have  supposed  that  one  fifth 
was  a  reasonable  proportion,  while  others  contend  for  a  fourth,  or  even  a  third  part  of  the  produce 
of  arable  land.  But  all  former  calculations  on  this  subject  are  rendered  fallacious  by  the  effects  of 
modern  improvements.  The  rent  ought  certainly  to  depend  upon  the  amount  of  the  disposable  produce; 
and  that  produce  in  grain  is  greatly  augmented,  both  by  a  diminution  of  the  consumption  on  the  farm, 
effected  by  improved  implements,  and  a  more  correct  arrangement  of  labour,  and  likewise  a  better  culti- 
vation of  the  land  in  tillage.  Hence,  while  the  price  of  wheat  has  greatly  advanced  during  the  last 
twenty  years,  above  the  average  price  of  the  preceding  twenty,  the  rent  of  land  has  not  only  risen,  but  in 
a  higher  proportion.  More  grain,  and  that  of  a  better  quality,  has  bi-'en  produced  on  the  same  extent  of 
land,  and  a  greater  amount  of  disposable  surplus  has  gone  to  market.  Out  of  this  surplus  dis]josable  pro- 
duce, it  is  evident  that  the  rent  must  be  paid.  But  it  is  difficult  to  divide  its  amount  between  the  landlord 
and  tenant,  as  so  much  depends  upon  the  seasons,  and  on  the  prices  of  the  different  articles  which  the 
farm  produces.  In  bad  seasons  also,  every  deficiency  of  produce,  in  the  acres  set  apart  for  sui)])orting 
home  popidation,  must  be  made  up  from  the  disposable  surplus ;  nor  is  it  possible  to  apply  the  same  rules 
to  all  situations,  soils,  and  climates,  in  all  the  various  districts  of  an  extensive  country.  It  may  be 
proper,  however,  to  give  some  general  idea  of  the  proportion  of  produce  paid  as  rent  in  Scotland  and  in 
England. 

4795.  In  Scotland,  the  following  table  states  what  is  considered  to  be  a  fair  proportion,  where  the  land 
is  cultivated.  One  of  the  most  scientific  agricultural  writers,  and,  at  the  same  time,  one  who  has  had 
much  experience  in  farming,  informs  us  that  "this  table  is  a  statement  of  Sir  John  Sinclair,  who  wishes 
to  subject  every  thing  to  petty  regulation ;  and  that  there  is  no  such  proportion  recognised  in  Scotland  :" — 

•    Per  acre. 
Where  land  produces  10/.  lOs.  per  acre  per  annum,  one  third,  or  .  .     ~      ..£3  11    0 

Where  land  produces  6/.  12,v.  per  acre  per  annum,  one  fourth,  or         .  .  .     1  1;5    0 

Where  land  produces  only  4/.  5s,  iier  acre  per  annum,  one  fifth,  or        -  -  -    0  17    0 

4796.  In  regard  to  grazing  farms,  they  are  let  on  principles  totally  different  from  the  arable ;  namely, 
according  to  the  quantity  of  stock  they  can  maintain  ;  and  as  they  are  not  liable  to  the  same  expense  of 
management,  both  the  landlord  and  the  tenant  receive  larger  shares  of  the  produce  than  in  the  case  of 
arable  farms. 

4797.  In  England,  the  tenant  is  allowed,  on  arable  land,  what  is  considered  to  be  one  moiety  of  the 
surplus,  after  defraying  the  expenses  of  cultivation,  the  taxes  to  which  he  is  liable,  and  every  otiier  out- 
going. Hay  land  requires  much  less  of  his  attention  ;  and  for  this  he  only  obtains  one  third  of  the  suqjlus. 
But  the  profits  of  grazing  depending  much  on  superior  judgment  in  buying  and  selling  stock,  as  well  as 
skill  in  preventing  or  curing  their  diseases,  the  grazier  is  entitled  to  a  share  of  the  surplus,  fully  equal  to 
that  of  his  landlord.  It  has  been  contended,  a&a  general  principle,  that  as  both  the  expense  of  cultivating 
land,  and  the  value  of  its  produce,  are  infinitely  various,  a  farmer  ought  to  calculate  what  profit  he  can 
make  on  his  whole  farm,  without  entering  into  details  ;  it  being  of  little  consequence  to  him  whether  he 
pays  at  the  rate  of  10/.  or  lOs,  per  acre,  provided  he  makes  an  adequate  interest  on  the  capital  invested. 
That  is  certainly  a  fair  criterion  on  which  a  tenant  may  calculate  what  ho  ought  to  offer;  but  a  landlord, 
in  estimating  the  rent  he  ought  to  insist  on,  will  necessarily  take  into  his  consideration  the  produce  that 
his  land  is  capable  of  yielding,  and  what  proportion  of  it,  or  of  its  value,  at  a  fair  average,  he  has  reason  to 
expect,  under  all  the  circumstances  of  the  case. 

4798.  Tithe,  In  Scotland  there  is  no  tithe.  In  England,  compositions  for  tithes  are  computed  as  six  is 
to  twenty-two  ;  so  is  the  composition  for  tithe  to  the  rent:  so  that  land  averaging  10/.  10s.  per  acre  would, 
according  to  Sir  John  Sinclair's  calculation,  be  charged  for 

Kent  ..  -  -  .  .    .^2  11    7i 

Composition  for  tithe  .  .  -        .  19    4| 

.^£"3  11    0  - 


4799.  What  the  profits  are  to  which  a  farmer  is  entitled,  is  a  question  much  disputed.  The  proper 
answer  is  simply  this  :  —  The  common  profits  of  capital  invested  in  other  commercial  undertakings.  As 
the  subject,  however,  will  bear  talking  about,  let  us  hear  what  is  said  in  the  Code  on  this  subject  On  the 
one  hand  it  is  contended,  that  the  produce  of  land  is  of  such  universal  and  absolute  necessity  to  the 
existence  of  mankind,  that  it  is  not  reasonable  it  should  yield  to  him  who  raises  it  more  than  a  fair  profit. 
On  the  other  hand  it  is  urged,  that  a  farmer  is  entitled  to  be  fully  recompensed  for  the  ajiplication  of  a 
considerable  capital,  exposed  to  the  uncertainty  of  the  seasons,  when  it  is  managed  with  economy,  and 
conducted  with  industry  and  skill  ;  and  it  has  also  been  observed,  that  it  is  seldom  more  money  is  got  by 
farming  than  an  adequate  interest  for  the  capital  invested.  This  is  owing  to  competition,  the  articles 
produced  being  in  numberless  hands,  who  must  bring  them  to  market ;  and  necessity,  the  goods  of  the 
farmer  being  in  general  of  a  perishable  nature,  on  the  sale  of  which  he  depends  for  the  payments  he  has 
to  make,  and  the  subsistence  of  his  tamily.  To  prove  how  moderate  the  profits  of  farming  in  general  are, 
it  appears  from  the  most  careful  enquiries,  that  on  arable  farms  they  rarely  exceed  from  ten  to  fifteen  per 
cent  on  the  capital  invested,  which  is  little  enough,  considering  that  few  employments  are  more  subject 
to  casualties  than  farming,  or  require  more  uniform  attention.  Some  arable  farmers,  possessed  of  supe- 
rior  skill  and  energy,  and  who  have  got  leases  on  reasonable  terms,  may  clear  from  fifteen  to  twenty  per 
cent. ;  while  others,  v.'ho  are  deficient  in  these  qualities,  or  pay  too  high  rents,  frequently  become  in- 
solvent. Certain  it  is,  that  the  great  majority  of  farmers  merely  contrive  to  live  and  bring  up  their 
families;  adding  little  or  nothing  to  tlieir  capital,  but  that  nominal  addition  which  takes  place  in  conse- 
quence of  the  depreciation  of  the  currency. 

4800.  In  grazing  farms  the  case  is  different ;  as  they  are  attended  with  less  expense  of  labour,  and  pro- 
duce articles  of  a  more  luxurious  description,  for  which  a  higher  price  will  be  given.  Hence,  in  such 
farms,  fifteen  per  cent,  and  upwards  is  not  unusual.  Besi<tcs,  the  grazier  is  more  of  a  trader  than  the 
mere  arable  farmer  ;  is  frequently  buying  as  well  as  selling  stock  ;  and  sometimes  makes  money  by  judi. 
cious  speculations,  though  occasionally,  from  a  sudden  fall  of  stock,  his  losses  are  considerable.  The 
grazier  who  breeds  superior  stock,  and  thence  incurs  great  expense,  is  certainly  well  entitled  to  more 
than  common  profit  for  his  skill  and  attention. 
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4801.  For  the  mode  in  which  rent  should  be  paid,  and  the  terms  of  pai/yncnt,  we  refer  to  tlic  succceJing 
BDok. 

Sect.  XI.      Taxes  and  other  Burdens  which  affect  the  Farmer. 

4802.  Farmers  are  subjected  to  the  payment  of  various  taxes  besides  the  rent  paid  to  the 
laiidlord ;  some  of  them  imposed  for  local  purposes,  and  others  for  the  general  expenses 
of  the  state.  The  real  amount  of  such  burdens  every  careful  tenant  ought  accurately 
to  know  before  he  bargains  for  his  lease.  They  may  be  classed  under  the  following 
heads  :   parochial,  national,  and  miscellaneous. 

4803.  Parochial  taxes  are  for  the  support  of  the  clergyman,  for  the  maintenance  of  the  jioor,  and,  in 
Scotland,  for  providing  a  parochial  schoolmaster.  The  mode  of  supporting  the  clergy  in  England,  by 
paying  them  a  tenth  part  of  the  produce  of  the  land  in  kind,  is  highly  injurious  to  agriculture,  and  a  bar 
to  improvement.  It  is  a  great  bar  to  improvement,  because  an  improving  farmer,  one  more  enlightened 
or  more  spirited  than  his  neighbours,  would  pay  more  tithe  by  means  of  his  outlay  and  his  exertions,  but 
it  is  not  certain  that  he  would  likewise  receive  more  profit.  The  produce  would  be  more,  but  the  expense 
would  be  greater.  Nothing  can  be  more  obnoxious  than  a  law  by  which,  when  a  person  expends  a  large 
sum,  either  in  reclaiming  wastes,  or  augmenting  the  fertility  of  land  already  cultivated,  he  should  be 
under  the  necessity  of  yielding  up  one  tenth  of  its  produce  to  a  person  who  has  been  liable  to  no  share  of 
the  expense,  who  has  run  none  of  the  risk,  and  who  has  sustained  none  of  the  labour  attending  the 
improvement.  A  commutation  of  tithe,  therefore,  instead  of  its  being  exacted  in  kind,  would  be  one  of 
the  greatest  benefits  that  could  be  conferred  on  agriculture  ;  and  there  is  not  the  least  difficulty  in  eHect- 
ing  it,  by  giving  to  the  tithe-owner  either  a  proportion  of  the  land;  or  by  converting  the  tithe  into  a 
perpetual  corn  rent.  Both  these  plans  have  been  adopted  in  a  variety  of  cases,  by  local  acts  in  England, 
and  they  ought  now  to  be  enforced  as  a  general  system. 

4804.  An  assessjnciit  fur  the  maintenance  (f  the  poor  is  another  parochial  burden,  which  is  annually 
increasing,  and  which,  if  not  speedily  regulated  upon  proper  principles,  will  inevitably  absorb  a  very  large 
proportion  of  rent  in  England.  Indeed,  there  are  instances  where,  between  the  years  i815  and  182'2,  it 
has  absorbed  the  whole.  This  tax  is  the  most  dangerous  of  all  for  the  farmer,  on  account  of  its  fluctu- 
ation ;  and,  indeed,  it  may  be  said  that  it  never  falls,  but  continually  rises.  During  infancy,  in  sickness, 
and  in  old  age,  assistance  may  be  necessary;  but,  as  Malthus  justly  observes,  the  poor-laws  hold  out 
support  to  the  vicious  and  idle,  at  the  expense  of  the  i)rudcnt  and  the  industrious.  These  payments 
also  destroy  the  spirit  of  independence,  and  those  ideas  of  honest  pride  which  stimulate  a  man  to  use  his 
utmost  exertions  in  support  of  himself  and  his  family  ;  and,  on  its  present  footing,  the  boon  is  administered 
by  the  parish  officers  with  caution  and  reluctance,  and  received  by  the  poor  with  dissatisfaction  and 
ingratitude. 

4805.  The  tithes  and  the  poor-rates  are  charges  upon  the  land,  and  in  fact  come  from  the  landlord's 
pocket  rather  than  from  the  tenant's;  but  in  their  operation  are  often  oppressive  to  the  tenant,  by  rising 
in  the  course  of  the  lease  much  higher  tlian  they  were  at  the  commencement;  and  as  a  farmer's  rent  is 
always  considered  by  the  overseer  to  be  his  income,  he  is  charged  on  that  ;  while  the  tradesman,  who 
realises  three  times  the  amount,  is  only  charged  to  the  poor  on  the  amount  of  rent  of  his  house. 

4806.  In  Scot/and,  t/ie  poor  are  in  general  }iiaintn!?i<d  iy  volinitaiy  contributions  j  but  when  these  are 
not  found  to  be  sufficient,  the  proprietors  of  the  parish,  with  the  clergyman  and  vestry,  or  kirk-session,  are 
directed  to  make  a  list  of  the  indigent  persons  in  the  parish,  and  then  to  impose  an  assessment  for  their 
relief,  one  half  to  be  paid  by  the  proprietors,  and  the  other  half  by  the  tenantry. 

4807.  The  national  burdens  in  general,  as  the  duties  on  houses  and  windows,  and  other  assessed  taxes, 
or  assessments  for  the  support  of  militia-men's  wives  and  families,  for  the  conveyance  of  vagrants,  or  the 
prosecution  of  felons,  fall  no  heavier  upon  the  farmer  than  upon  other  classes  of  the  commiuiity. 

4S08.  There  are  various  miscellaneous  burdens  aflectineihe  farmer,  as  statute  assessments  for  bridges, 
which  are  of  such  public  utility,  that  moderate  rates  for  tlfeir  maintenance,  properly  applied,  cannot  be 
objected  to :  statute  labour  on  the  highways;  constable  dues,  which  are  seldom  of  much  moment; 
charges  of  the  churchwardens,  including  the  repairs  of  the  church  ;  and  in  some  populous  parishes,  there 
is  sometimes  a  burial-ground  tax.  All  these  are  paid  by  the  occupiers.  In  some  places,  also,  there  is  a 
sewer  tax,  chargeable  on  the  landlords,  where  it  is  not  otherwise  settled  by  express  contract. 

4809.  The  vexations  to  which  farmers  in  England  are  subjected,  from  various  uncertain  burdens,  operate 
as  a  premium  to  Scottish  agriculture.  It  is  ingeniously  and  justly  remarked,  that  physical  circumstances 
are  much  more  favourable  to  agriculture  in  England  than  in  her  sister  country  ;  but  these  advantages  are 
counteracted  by  the  accumulation  of  moral  evils,  which  miglit  be  removed  if  the  legislature  were  to  bestow 
on  matters  connected  with  the  internal  improvement  of  the  country,  and  the  means  for  promoting  it,  a 
portion  of  that  attention  which  it  so  frequently  gives  to  the  amelioration  or  improvement  of  our  foreign 
possessions.  It  ought  to  have  been  the  business  of  the  late  Board  of  Agriculture  to  endeavour  to  prevail 
on  the  legislature  to  relieve  agriculture  from  its  moral  and  political  evils ;  but,  instead  of  this,  they  set 
about  procuring  and  distributing  statistical  and  professional  information,  comparatively  of  very  inferior 
utility ;  and  after  receiving  from  government  nearly  50,000/.,  or,  for  any  thing  we  know,  more,  left  agricul- 
ture where  they  found  it.  Even  in  the  particular  line  which  the  Board  adopted,  Marshall  was  a  much 
more  eflectual  instrument  of  agricultural  improvement. 

Sect.    XII.       Other  Particulars    requiring  a  Farmer^s  Attention,  with  a  Vieiv  to  the 

Benting  oj"  Land. 

4810.  ^  variety  ofmiscellancovspaiiiculars  require  consideration  before  a  prudent  farmer 
will  finally  resolve  to  undertake  the  cidtivation  of  a  farm  ;  as,  the  nature  of  the  property 
on  which  the  farm  is  situated  ;  in  particular,  whether  the  estate  is  entailed,  and  to  what 
extent  the  possessor  of  the  estate  is  authorised  to  grant  a  lease ;  the  character  of  tlie 
landlord,  and,  in  case  of  his  decease,  that  of  his  family,  and  of  those  whom  they  are  Ukely 
to  consult ;  the  real  condition  of  the  farm  in  regard  to  the  enclosures,  drainage,  build- 
ings, &c.  ;  the  crops  it  has  usually  produced,  and  the  manner  in  which  it  has  been 
managed  for  some  years  preceding  ;  the  general  state  of  the  district,  in  regard  to  the  price 
of  labour,  and  the  expense  of  living  ;  the  character  of  its  inhabitants,  in  particular  of  the 
neighbouring  fanners  and  labourers,  and  whether  they  are  likely  to  promote  or  to  dis- 
courage a  spirit  of  improvement ;  the  probability  of  subletting  to  advantage  in  case  of 
not  liking  the  situation,  of  finding  a  better  bargain,  or  of  death.  The  chances  of  settling 
one's  family  ;  as  of  marrying  daugliters,  or  of  sons'  making  good  marriages.  The  social 
state  of  the  farmers,  or  those  tliat  would  be  considered  one's  neighbours  ;  the  number  and 
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tone  of  clergy,  and  lawyers;  the  game,  and  the  cliances  of  disputes  concerning  it;  the 
morals  of  the  serving  class  ;  schools,  places  of  vvorsliip,  &c.  It  is  evident,  that  in  Jiardly 
any  one  instance  can  all  the  cii'cumstances  ahove  enumerated  be  favourably  combined. 
But  the  active  and  intelligent  farmer  will  not  be  discouraged  by  the  obstacles  he  may 
have  to  surmount ;  but  will  strenuously  endeavour,  by  exertion,  industry,  and  persever- 
ance, to  overcome  the  difficulties  he  must  imavoidably  encounter.  These  are  vague 
generalities,  and  may  be  thought  too  commonplace  for  a  work  of  this  description  ;  but 
the  young  farmer  on  the  look-out  for  a  farm  may  not  be  the  worse  for  having  his  memory 
refreshed  by  them. 


Chap.  II. 

Considerations  respecting  Himself,  ivhicli  a  Farmer  ought  to  keep  in  view  in  selecting  and 

hiring  a  Farm. 

4811.  Whoever  intends  to  embrace  farming  as  a  profession,  will  be  less  likely  to  meet 
with  disappointment,  if  he  previously  examines  a  little  into  his  own  disposition  and 
talents  ;  and  weighs  his  expectations  against  ordinary  results.  Nor  is  it  less  essential 
that  he  should  estimate  justly  the  extent  to  which  his  capital  may  be  adecjuate,  and  keep 
regulai-  accounts. 

Sect.  I.      Personal  Character  and  Expectations  of  a  professional  Farmer. 

4812.  Ei'eri/  one  who  proposes  to  farm  with  success,  Professor  Thaer  observes,  ought  to 
unite  energy  and  activity,  to  reflection,  to  experience,  and  to  all  necessary  knowledge. 
It  is  true,  he  says,  farming  has  long  been  considered  as  an  occupation  fit  for  a  young 
man  incapable  for  any  other,  and  such  have  sometimes  succeeded ;  but  this  has  always 
been  chiefly  owing  to  a  fortunate  concurrence  of  circumstances,  which  it  is  not  now  very 
easy  to  meet  with. 

481.'5.  The  practice  of  agriculture  consists  of  an  infinite  number  of  particular  operations,  each  of  which 
appears  easy  in  itself,  but  is  often  for  that  very  reason  the  more  difficult  to  execute  to  the  precise  extent 
required;  one  operation  so  often  interferes  with  another.  To  regulate  them  according  to  the  given  time 
and  strengtli,  and  in  such  a  way  that  none  is  neglected,  or  causes  the  neglect  of  others,  requires  at  once  a 
great  deal  of  attention  and  activity,  without  inquietude;  of  promptitude  without  precipitation;  of  general 
views,  and  yet  with  an  extreme  attention  to  details. 

48li.  To  casualties  and  accidents  no  business  is  so  much  exposed  as  farming ;  and  therefore,  to  enjoy  an 
ordinary  degree  of  happiness.  Professor  Thaer  considers  it  essential  that  the  farmer  possess  a  certain 
tranquillity  of  mind.  This,  he  says,  may  either  be  the  result  of  a  naturally  phlegmatic  habit  of  body,  or  of 
elevated  views  in  religion  or  philosophy.  These  will  enable  him  to  bear  with  every  misfortune  arising 
from  adverse  seasons,  or  the  deatli  of  live  stock  ;  and  only  permit  him  to  regret  accidents  which  result 
from  his  own  neglect. 

4815.  The  expectations  of  profit  and  happiness  which  a  young  farmer  has  formed  ought  to  be  well 
weighed  against  the  profits  and  happiness  of  farmers  in  general.  However  superior  a  farmer  may  con- 
sider his  own  talents  and  abilities,  he  may  rest  assured  there  are  a  number  as  skilful  and  adroit  as 
himself,  and  just  as  likclv  to  realise  extraordinary  advantages.  Let  none  therefore  engage  in  farming, 
thinking  to  make  more  money  than  other  farmers  similarly  circumstanced  with  himself  If  from  a  happy 
concurrence  of  circumstances  he  is  more  than  usually  successful,  so  much  the  better,  and  let  him  consider 
it  as  partly  owing  to  good  fortune  as  well  as  good  farming  ;  but  never  let  him  set  out  on  the  supposition  of 
gaining  extraordinary  advantages  with  only  ordinary  means. 

481G.  The  profits  of  farming  are  much  exaggerated  by  people  in  general ;  but  it  maybe  asserted  as  an 
unquestionable  fact,  that  no  capital  affords  less  i)rofit  than  that  employed  in  farming,  except  that  sunk  in 
landed  property.  This  is  the  natural  result  botli  of  the  universality  of  the  business  and  of  its  nature. 
Farming  is  every  where  practised,  and  every  one  thinks  he  may  easily  become  a  farmer ;  hence  high  rents, 
wliich  necessarily  lessen  the  profits  on  capital.  From  the  nature  of  farming,  the  capital  employed  is  re- 
turned seldom.  A  tradesman  may  lay  out  and  return  his  capital  several  times  a  year  ;  but  a  farmer  can 
never,  generally  speaking,  grow  more  than  one  crop  per  annum.  Suppose  he  succeeds  in  raising  the  best 
possible  crops  in  his  given  circumstances,  still  his  profits  have  an  absolute  hmit :  for  if  an  ordinary  crop  be 
as  five,  and  the  best  that  can  be  grown  be  as  seven,  all  that  the  most  fortunate  concurrence  of  circum. 
stances  will  give  is  not  great,  and  is  easily  foreseen.  It  is  hardly  possible  for  a  farmer,  paying  the  market 
price  for  his  land,  to  make  much  more  than  a  living  for  himself  and  family.  Those  fevi  who  have  ex. 
ceeded  this,  will  be  found  to  have  had  leases  at  low  rents;  indulgent  landlords;  to  have  profited  by 
accidental  rises  in  the  market,  or  depreciation  of  currency  ;  or  to  have  become  dealers  in  corn  and  cattle ; 
and  rarely  indeed  to  have  realised  any  thing  considerable  by  mere  good  culture  of  a  farm  at  the  market 
price.  Very  different  is  the  case  of  a  tradesman,  who,  with  the  properties  which  we  have  mentioned  as 
requisite  for  a  good  farmer,  seldom  fails  of  realising  an  independency. 

4S17.  Many  persons,  chagrined  trith  a  cilij  life,  or  tired  of  their  profession,  fancy  they  will  find  profit 
and  happiness  by  retiring  to  the  country  anil  commencing  farming.  Independently  of  the  pecuniary 
losses  attending  such  a  change,  none  is  more  certain  of  being  attended  with  disappointment  to  the 
generality  of  men.  The  activity  required,  and  the  privations  that  must  be  endured,  are  too  painful  to  be 
submitted  to ;  whilst  the  dull  uniformity  of  a  farmer's  life  to  one  accustomed  to  the  bustle  of  cities,  be- 
comes intolerable  to  such  as  do  not  find  resources  in  their  fire-sides,  their  own  minds,  or,  as  Professor 
Thaer  observes,  in  the  study  of  nature. 

4818.  The  most  likely  persons  to  engage  iii  farming  ivith  success  are  the  sons  of  farmers, 
or  such  others  as  have  been  regularly  brought  u))  to  the  practice  of  every  part  of  agri- 
culture. They  must  also  have  an  inclination  for  the  profession,  as  well  as  a  competent 
understanding  of  its  theory  or  principles.  Books  are  to  be  found  every  where,  from 
which  the  science  of  the  art  is  to  be  obtained ;  and  there  are  eminent  farmers  in  the 
improved  districts  who  take  apprentices  as  pupils. 

48ly.  In  Tlie  Ilusbandri/  of  Scotland,  the  case  is  mentioned  of  Walker,  of  Mellcndean,  an  eminent 
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farmer  of  Roxburghshire,  renting  about  286G  acres  of  arable  land,  and  distinguished  for  his  skill  in  agri- 
culture, who  takes  young  men  under  him  as  apprentices,  and  these,  instead  of  receiving  wages,  have 
uniformly  paid  him  ten  pounds  each.  Some  of  them  remain  with  him  two  years,  but  the  greater  number 
only  one.  They  eat  in  his  kitchen,  where  they  have  always  plenty  of  plain  wholesome  food.  He  takes 
none  who  are  above  living  in  that  way,  or  who  will  not  put  their  hands  to  every  thing  going  forward  on 
the  farm.  He  has  sometimes  been  offered  ten  times  the  above  sum,  to  take  in  young  gentlemen  to  eat 
and  associate  with  his  own  family ;  but  that  he  has  uniformly  declined.  These  young  men  have  an 
opportunity  of  attending  to  every  operation  of  husbandry,  as  practised  on  Walker's  farm ;  and  are  taught 
to  hold  the  plough,  to  sow,  to  build  stacks,  &c. 

Sect.  1 1.      Capital  required  hy  the  Farmer. 

4820.  The  importance  of  cajntal  in  every  branch  of  industry  is  universally  acknow- 
ledged, and  in  none  is  it  more  requisite  than  in  farming.  When  there  is  any  deficiency 
in  tliat  important  particular,  the  farmer  cannot  derive  an  adequate  profit  from  his  exer- 
tions, as  he  would  necessarily  be  frequently  obliged  to  dispose  of  his  crops  for  less  tlian 
their  value,  to  procure  ready  money  ;  and  it  would  restrain  him  from  making  advan- 
tageous purchases,  when  even  the  most  favourable  opportimities  occurred.  An  indus- 
trious, frugal,  and  intelligent  farmer,  who  is  punctual  in  his  payments,  and  hence  in 
good  credit,  will  strive  with  many  difficulties,  and  get  on  with  less  money  than  a  man 
of  a  different  character.  But  if  he  has  not  svifficient  live  stock  to  work  his  lands  in 
the  best  manner,  as  well  as  to  raise  a  sufficient  quantity  of  manure  ;  nor  money  to 
purchase  the  articles  required  for  the  farm ;  he  must,  under  ordinary  circumstances, 
live  in  a  state  of  penury  and  hard  labour ;  and  the  first  unfavourable  season,  or  other 
incidental  misfortune,  will  probably  sink  him  under  the  weight  of  his  accumulated 
burdens.  Farmers  are  too  generally  disposed  to  engage  in  larger  farms  than  they  have 
capital  to  stock  and  cultivate.  This  is  a  great  error  ;  for  it  makes  many  a  person 
poor  upon  a  large  farm,  who  might  live  in  comfort  and  acquire  property  upon  one  of 
less  extent.  No  tenant  can  be  secure  without  a  surplus  at  command,  not  only  for 
defraying  the  common  expenses  of  labour,  but  those  which  may  happen  fram  any  un- 
expected circumstance.  When  a  farmer  farms  within  his  capital,  he  is  enabled  to  em- 
brace every  favourable  opportunity  of  buying  when  prices  are  low,  and  of  selling  when 
they  are  high. 

4821.  The  amount  of  capital  required  must  depend  upon  a  variety  of  circumstances  ; 
as  whether  it  is  necessary  for  the  farmer  to  expend  any  sum  in  the  erection,  or  in  the 
repair,  of  his  farm-house  and  offices  ;  what  sum  an  in-coming  tenant  has  to  pay  to  his 
predecessor,  for  the  straw  of  the  crop,  the  dinig  left  upon  the  farm,  and  other  articles 
of  similar  nature  ;  the  condition  of  the  farm  at  the  commencement  of  the  lease,  and 
whether  any  sums  must  be  laid  out  in  drainage,  enclosure,  irrigation,  levelling  ridges, 
&c.  ;  whether  it  is  necessary  to  purchase  lime,  or  other  extraneous  manures,  and  to 
what  extent ;  on  the  period  of  entry,  and  the  time  at  which  the  rent  becomes  payable, 
as  this  is  sometimes  exacted  before  there  is  any  return  from  the  lands,  out  of  the  actual 
produce  of  which  it  ought  to  be  paid ;  and,  lastly,  on  its  being  a  grazing  or  an  arable 
farm,  or  a  mixture  of  both. 

4822.  In  pasture  districts,  the  common  mode  of  estimating  the  amount  of  capital  necessary  is  according 
to  the  amount  of  the  rent ;  and  it  is  calculated  that,  in  ordinary  pastures,  every  farmer  ought  to  have  at 
his  command  from  three  to  five  times  the  rent  he  has  agreed  to  pay.  But  in  the  more  fertile  grazing 
districts,  carrying  stock  worth  from  20/.  to  30/.  and  even  upwards,  per  acre  (as  is  the  case  in  many 
parts  of  England:,  five  rents  are  evidently  insufficient.  When  prices  are  high,  ten  rents  will  frequently 
be  required  by  those  who  breed  superior  stock,  and  enter  with  spirit  into  that  new  field  of  speculation 
and  enterprise. 

4823.  T/ic  capital  required  by  an  arab/e  farmer  varies,  according  to  circumstances,  from  5/.  to  10/.  or  even 
15/.  per  acre.  An  ignorant,  timid,  and  penurious  farmer  lays  out  the  least  sum  he  can  possibly  contrive ; 
and  consequently  he  obtains  the  smallest  produce  or  profit  from  his  farm.  The  profit,  however,  will 
always  increase,  when  accompanied  by  spirit  and  industry,  in  proportion  to  the  capital  employed,  if 
judiciously  expended.  At  the  same  time,  attention  and  economy  cannot  be  dispensed  with.  It  is 
ill-judged  to  purchase  a  horse  at  forty  guineas,  if  one  worth  thirty  can  execute  the  labour  of  the  farm  ; 
or  to  lay  out  sums  unnecessarily  upon  expensive  harness,  loaded  with  useless  ornaments.  Prudent  far- 
mers also,  who  have  not  a  large  capital  at  command,  when  they  commence  business,  often  purchase 
some  horses  still  fit  for  labour,  though  past  their  prime,  and  some  breeding  mares,  or  colts ;  and  in 
five  or  six  years,  they  are  fully  supplied  with  good  stock,  and  can  sometimes  sell  their  old  horses 
without  much  loss.  In  every  case,  such  shifts  must  be  resorted  to,  where  there  is  any  deficiency 
of  capital. 

48-4.  y/  mixture  of  arable  and  grass  far»iing  is,  on  the  whole,  the  most  profitable  method  of  farming. 
Independently  of  the  advantages  to  be  derived  from  the  alternate  husbandry  (which  are  always  consi- 
derable!, the  chances  of  profit  are  much  more  nulncrous  from  a  varied  system  than  where  one  object  is 
exclusively  followed.  Where  this  mixed  mode  of  farming  is  practised,  the  farmer  will  frequently  rely 
on  the  ;  urchase  of  lean  stock,  instead  of  breeding  his  own ;  and  derives  great  advantage  from  the 
quickness  with  which  capital  thus  employed  is  returned.  But,  in  that  case,  much  must  depend  upon 
judicious  selection.  In  general  it  may  be  said,  that  to  stock  a  turnip-land  arable  farm,  will  require,  at 
this  time  (18.)()),  5/.  or  fi/.  and  a  clay-land  farm  from  71.  or  8/.  per  acre,  according  to  circumstances. 

4825.  ll^is  capital  is  yieccssarily  divided  into  two  parts.  The  one  is  partly  expended  on  implements,  or 
stock  of  a  more  or  less  perishable  nature,  and  partly  vested  in  the  soil;  for  this  the  farmer  is  entitled  to 
a  certain  annual  gain,  adequate  to  replace,  within  a  given  number  of  years,  the  sum  thus  laid  out.  The 
other  is  emj.  oyed  in  defraying  the  charges  of  labour,  &c.  as  they  occur  throughout  the  year;  the  whole 
of  which,  with  the  interest,  should  be  replaced  by  the  yearly  produce.  These  two  branches  of  expense  on 
£  farm  are  the  first  to  be  attended  to,  both  in  order  of  time,  and  in  magnitude  of  amount. 
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Chap.    III. 

Choice  of  Slock  for  a  Farm. 

4826.  The  stocking  of  a  farm  may  be  considered  as  including  live  stock,  implements, 
servants,  and  seed.  A  considerable  portion  of  a  farmer's  capital  is  employed  in  manures, 
tillages,  labour,  &c.  ;  but  a  farm  being  once  engaged,  the  above  are  the  only  descriptions 
of  stock  which  admit  of  a  choice. 

Sect.  I.      Choice  of  Live  Stock. 

4827.  The  animals  required  by  a  farmer  are  of  two  kinds  ;  such  as  are  employed  to 
assist  in  labour ;  and  such  as  are  used  to  convert  the  produce  of  the  farm  into  food,  or 
other  disposable  commodities. 

SuBSECT.  1.     Live  Stock  for  the  Purposes  of  Labour. 

4828.  The  animals  of  labour  used  in  British  farming  are  exclusively  the  horse  and  the 
ox.  Much  difference  of  opinion  formerly  prevailed,  as  to  which  of  these  two  animals 
should  be  preferi'ed  ;  and  the  preference  has  generally  been  given  by  speculative  writers 
to  the  ox,  and  by  practical  farmers  to  the  horse.  Lord  Kaimes  in  the  last  century,  and 
Lord  Somerville  in  the  present,  may  be  considered  the  principal  advocates  for  the  ox. 
To  their  arguments,  and  to  all  others,  the  following  objections  have  been  stated  by  the 
able  author  of  the  supplement  to  the  6th  edition  of  The  Gentleman  Farmer ,-  and  they 
may  be  considered  as  conveying  the  sentiments,  and  according  with  the  practice,  of  all 
the  best  informed  and  most  extensive  British  farmers. 

4829.  The  first  objection  to  oxen  is,  that  they  are  unfit  for  the  various  labours  of  modern  husbandry,— 
for  travelling  on  hard  roads  in  particular,  —  for  all  distant  carriages,  —  and  generally  for  every  kind  of 
work  which  requires  despatch  :  and  what  sort  of  work  often  does  not  in  this  variable  climate  ?  A  great 
part  of  a  farmer's  work  is  indeed  carried  on  at  home  ;  and  it  may  still  be  thought  that  this  may  be  done 
by  oxen,  while  one  or  more  horse  teams  are  employed  in  carrying  the  produce  to  market,  and  bringing 
home  manure  and  fuel.  But  it  is  unnecessary  to  appeal  to  the  author  of  T/te  H'ealt/i  of  Nations,  to  prove 
the  impracticability  of  tliis  division  of  labour,  unless  upon  very  large  farms ;  and  even  on  these  tlie 
advantages  of  such  an  arrangement  are  at  best  extremely  problematical.  The  different  kinds  of  farm. 
work  do  not  proceed  at  the  same  time ;  but  every  season,  and  even  every  cliange  of  weather,  demands 
the  farmer's  attention  to  some  particular  employment,  rather  than  to  others.  When  his  teams  are 
capable  of  performing  every  sort  of  work,  he  brings  them  all  to  bear  for  a  time  upon  the  most  important 
labours  of  every  season  ;  and  when  that  is  despatched,  or  interrupted  by  unfavourable  weather,  the  less 
urgent  branches  are  speedily  executed  by  the  same  means.  This  is  one  cause,  more  important  perhaps 
than  any  other,  why  oxen  have  ceased  to  be  employed ;  for  even  ploughing,  which  they  can  perform 
better  than  any  other  kind  of  work,  is  scarcely  ever  going  forward  all  the  year;  and  for  some  months  in 
winter,  the  weather  often  prevents  it  altogether. 

4830.  Anotfier  objection  is,  that  an  ox  team  capable  of  performing  the  work  of  two  horses,  even  such 
kind  of  work  as  they  can  perform,  consumes  the  produce  of  considerably  more  land  than  the  horses.  If 
this  be  the  case,  it  is  of  no  great  importance,  either  to  the  farmer  or  the  community,  whether  the  land  be 
under  oats,  or  under  herbage  and  roots.  The  only  circumstance  to  be  attended  to  here  is,  the  carcase  of 
the  ox :  the  value  of  this,  in  stating  the  consumption  of  produce,  must  be  added  to  the  value  of  his 
labour.  He  consumes,  from  his  birth  till  he  goes  to  the  shambles,  the  produce  of  a  certain  number  of  acres 
of  land  ;  the  return  he  makes  for  this  is  so  much  beef,  and  so  many  years'  labour.  The  consumption  of 
produce  must  therefore  be  divided  between  these  two  articles.  To  find  the  share  that  should  be  allotted 
to  each,  the  first  thing  is  to  ascertain  how  many  acres  of  grass  and  roots  would  produce  the  same  weight 
of  beef  from  an  ox,  bred  and  reared  for  beef  alone,  and  slaughtered  at  three  or  four  years  old.  What 
remains  has  been  consumed  in  producing  labour.  The  next  thing  is  to  compare  this  consumption  with 
that  of  the  horse,  which  produces  nothing  but  labour.  By  this  simple  test,  the  question,  viewing  it  upon 
a  broad  national  ground,  must  evidently  be  determined.  Every  one  may  easily  make  such  a  calculation 
suited  to  the  circumstances  of  his  farm  ;  none  that  could  be  offered  would  apply  to  every  situation.  But 
it  will  be  found,  that  if  even  three  oxen  were  able  to  do  the  work  of  two  horses,  the  advantages  in  this 
point  of  view  would  still  be  on  the  side  of  the  horses  ;  and  the  first  objection  applies  with  undiminished 
force  besides. 

4S31.  T/ie  money-price  of  the  horse  and  or,  it  is  evident,  is  merely  a  temporary  and  incidental  circum. 
stance,  which  depends  upon  the  demand.  A  work  ox  may  begot  for  less  than  half  the  price  of  a  horse, 
because  there  is  little  or  no  demand  for  working  oxen ;  while  the  demand  for  horses  by  manufactures, 
commerce,  pleasure,  and  war,  enhances  the  price  of  farm-horses,  as  well  as  of  the  food  they  consume. 
Those  who  wish  to  see  horses  banished  from  all  sorts  of  agricultural  labour,  would  do  well  to  consider 
where  they  are  to  be  reared  for  the  numerous  wants  of  the  other  classes  of  society.  Besides,  if  two  oxen 
must  be  kept  for  doing  the  work  of  one  horse,  it  ought  to  be  foreseen,  that  though  beef  may  be  more 
abundant  than  at  present,  there  will  be  a  corresponding  deficiency  in  the  production  of  mutton  and  wool. 
A  greater  portion  of  the  arable  land  of  the  country  must  be  withdrawn  from  yielding  the  food  of  man 
directly,  and  kept  under  cattle  crops,  which,  however  necessary  to  a  certain  extent  for  preserving  the 
fertility  of  the  soil,  do  not  return  human  food,  on  a  comparison  with  corn  crops,  in  so  great  a  proportion 
as  that  of  one  to  six  from  any  given  extent  of  land  of  the  same  quality. 

4832.  The  demand  for  oxen  is  confned  almost  every  where  to  the  shambles ;  and  by  the 
improvements  of  modern  husbandry,  they  are  brought  to  a  state  of  profitable  maturity  at 
an  early  age.  No  difference  in  price  at  setting  to  work,  — no  increase  of  weight  while 
working,  —  no  saving  on  the  value  of  the  food  consumed,  can  ever  make  it  the  interest 
of  tillage  farmers  generally  to  keep  oxen  as  formerly,  till  they  are  eight  or  ten  years  old. 
They  judiciously  obtain  the  two  products  from  different  kinds  of  animals,  each  of  them 
from  the  kind  which  is  best  fitted  by  nature  to  afford  it, —the  labour  from  the  horse, 
and  the  beef  alone  from  the  ox.  And  though  the  price  of  the  horse  is  almost  wholly 
sunk  at  last,  during  the  period  of  his  labour  he  has  been  paying  a  part  of  it  every  year 
to  a  fund,  which,  before  his  usual  term  expires,  becomes  sufficiently  large  to  indemnify 
his  owner.      The  ox,  on  the  other  hand,  is  changed  three  or  four  times  during  the  same 
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period  ;  and  each  of  them  gives  nearly  as  large  a  carcase  for  the  food  of  man  as  if  his 
days  had  hcen  unprofitahly  prolonged  in  executing  labour,  from  which  he  has  been  gra- 
dually exempted  in  Britain,  in  France,  and  in  other  countries,  very  nearly  in  proportion 
to  the  progress  of  correct  systems  of  husbandry. 

4833.  The  descriplion  of  horse  which  a  farmer  ought  to  choose  will  depend  chiefly  on 
the  soil  of  the  farm,  and  partly  also  on  the  quantity  of  road-work.  Stiff  lands  require 
obviously  a  heavier  and  more  powerful  breed  than  such  as  are  light  and  hilly.  In  the 
latter  case,  two  of  the  best  breeds  are  the  Clevelands  and  Clydesdale,  or  some  local  cross 
with  these  breeds.  In  general,  it  is  not  advisable  to  procure  horses  from  a  climate  ma- 
terially different  from  that  where  tliey  are  to  remain ;  and  therefore,  for  various  reasons, 
a  prudent  fanner  will  look  out  for  the  best  in  his  neighbourhood.  Often,  ho'vvever,  he  is 
obliged  to  take  the  stock  of  his  predecessor ;  and  this  he  can  only  get  rid  of  or  improve 
to  his  mind  by  degrees.  The  farm-horses  in  most  parts  of  England  are  much  too  cum- 
brous and  heavy,  and  are  more  fitted  for  drawing  heavy  drays  or  waggons  in  towns  than 
for  the  quick  step  required  in  the  operations  of  agriculture. 

4834.  The  objections  of  Davis  of  Longleat  to  the  using  of  large  heavy.heeled  horses,  in  preference  to  the 
smart,  the  .ictivc,  and  the  really  useful  breeds,  merit  particular  attention.  In  some  situations,  the  steep- 
ness of  the  hills  and  the  heaviness  of  the  soil  require  more  than  ordinary  strength  ;  but,  in  such  cases,  he 
maintains  that  it  would  be  better  to  add  to  the  number  of  horses  than  to  increase  their  size.  Great  horses 
not  only  cost  proportionably  more  at  first  than  small  ones,  but  require  much  more  food,  and  of  a  better 
quality,  to  keep  up  their  flesh.  The  Wiltshire  carter  also  takes  a  pride  in  keeping  them  as  fat  as  possible ; 
and  their  food  ^which  is  generally  barley)  is  given  without  stint.  In  many  instances,  indeed,  the  expense 
of  keeping  a  fine  team  of  horses  amounts  nearly  to  the  rent  of  the  farm  on  which  they  are  worked.  They 
are  purchased  young  when  two  years'  old  colts,  and  sold  at  five  or  six  years  of  age  for  the  London  drays 
and  waggons.  The  expense  of  their  maintenance  is  very  seldom  counterbalanced  by  the  difference  of 
price,  more  especially  as  such  horses  are  gently  worked  when  young,  that  they  may  attain  their  full  size 
and  beauty.  In  ;>loughing  light  soils,  the  strength  of  a  dray-horse  is  not  wanted ;  and  in  heavy  soils,  the 
weight  of  the  animal  does  injury  to  the  land. 

Sl'bsect.  2.      Clioice  of  Live  Stock  for  the  Purposes  of  breeding  or  feeding. 

4835.  The  most  desirable  properties  of  live  stock  destined  for  food  are  considered  in  The 
Code  of  ylgi-iculiure,  in  respect  to  size,  form,  a  tendency  to  grow,  early  maturity,  hardi- 
ness of  constitution,  prolific  properties,  quality  of  flesh,  a  disposition  to  fatten,  and  light- 
ness of  offal. 

4836.  The  bulk  of  an  animal  was  the  sole  criterion  of  its  value  before  the  improvements  introduced  by 
Bakewell;  and  if  a  great  size  could  be  obtained,  more  regard  was  paid  to  the  price  the  animal  ultimately 
fetched  than  to  the  cost  of  its  food.  Of  late,  since  breeders  began  to  calculate  with  more  precision,  small 
or  moderate-sized  animals  have  been  generally  preferred,  for  the  following  reasons  :  — 

4837.  Small-sized  animals  are  more  easily  kept,  they  thrive  on  shorter  herbage,  they  collect  food  where 
a  large  animal  could  hardly  exist,  and  thence  are  more  profitable.  Their  meat  is  finer  grained,  produces 
richer  gravy,  has  often  a  superior  flavour,  and  is  commonly  more  nicely  marbled,  or  reined  with  fat, 
especially  when  they  have  been  fed  for  two  years.  Large  animals  are  not  so  well  calculated  for  general 
consumption  as  the  moderate-sized,  particularly  in  hot  weather  ;  large  animals  poach  pastures  more  than 
small  ones  ;  they  are  not  so  active,  require  more  rest,  collect  their  food  with  more  labour,  and  will  only 
consume  the  nicer  and  more  delicate  sorts  of  plants.  Small  cows  of  the  true  dairy  breeds  give  propor- 
tionably more  milk  than  large  ones.  Small  cattle  may  be  fattened  solely  on  grass  of  even  moderate 
quality  ;  whereas  the  large  require  the  richest  pastures,  or  to  be  stall-fed,  the  expense  of  which  exhausts 
the  profit  of  the  farmer.  It  is  much  easier  to  procure  well-shaped  and  kindly-feeding  stock  of  a  small 
size  than  of  a  large  one.  Small-sized  cattle  may  be  kept  by  many  persons  who  cannot  afford  either  to 
purchase  or  to  maintain  large  ones,  and  their  loss,  if  any  accident  should  happen  to  them,  can  be  more 
easily  borne.  The  small-sized  sell  better ;  for  a  butcher,  from  a  conviction  that,  in  proportion  to  their 
respective  dimensions,  there  is  a  greater  superficies  of  valuable  parts  in  a  small  than  a  large  animal,  will 
give  more  money  for  two  oxen  of  twelve  stone  each  per  quarter  than  for  one  of  twenty-four  stone. 

4838.  In  favour  of  the  large-sixeil  it  is,  on  the  other  hand,  contended,  that  without  debating  whether  from 
their  birth  till  they  are  slaughtered  the  large  or  the  small  one  cats  most  for  its  size,  yet  on  the  whole  the 
large  one  will  pay  the  grazier  or  the  farmer  who  fattens  him  as  well  for  his  food  ;  that  though  some  large 
oxen  arc  coarse-grained,  yet  where  attention  is  paid  to  the  brec<l  (as  is  the  case  with  the  Herefordshire), 
the  large  ox  is  as  delicate  food  as  the  small  one  ;  that  if  the  small-sized  are  better  cilculated  for  the  con- 
sumption  of  private  families,  of  villages,  or  of  small  towns,  yet  that  large  cattle  are  fitter  for  the  markets 
of  great  towns,  and  in  particular  of  the  metrojiolis  ;  that  were  the  flesh  of  the  small-sized  ox  better  when 
fresh,  yet  the  meat  of  the  large-sized  is  unquestionably  more  calculated  for  salting,  a  most  essential  object 
in  a  maritime  and  commercial  country,  —  for  the  thicker  the  beef,  the  better  it  will  retain  its  juices  when 
salted,  and  the  fitter  it  is  for  long  voyages  ;  that  the  hide  of  the  large  ox  is  of  very  great  consequence  in 
various  manufactures  ;  that  large  stock  are  in  general  distinguished  by  a  greater  quietness  of  disposition  ; 
that  where  the  pastures  are  good,  cattle  and  sheep  will  increase  in  size,  without  any  particular  attention 
on  the  part  of  the  breeder ;  large  animals  are  therefore  naturally  the  proper  stock  for  such  pastures  ;  that 
the  art  of  fattening  cattle,  and  even  sheep,  with  oil  cake,  being  much  improved  and  extended,  the  advan- 
tage of  that  practice  would  be  of  less  consequence,  unless  large  oxen  were  bred,  as  small  oxen  can  be 
fattened  with  grass  and  turnips  as  well  as  oil-cake  ;  and,  lastly,  that  large  oxen  are  better  calculated  for 
working  than  small  ones,  two  large  oxen  being  equal  to  four  small  ones  in  t!ie  ])lough  or  the  cart. 

4839.  Sieeh  are  the  arguments  generalli/  made  use  of  on  both  sides  of  the  question  ;  from  w  hich  it  appears 
that  much  must  depend  upon  pa.stures,  taste,  mode  of  consumption,  markets,  &-c.  and  that  both  sides  have 
their  advantage-^.  The  intelligent  breeder,  however,  (iniless  his  pastures  are  of  a  nature  peculiarly  fore, 
ing,)  will  naturally  prefer  a  moderate  size  in  the  stock  he  rears.  Davis  of  Longleat,  one  of  the  ablest 
agriculturists  Kngland  has  produced,  has  given  some  useful  observations  on  the  subject  of  size.  He 
laments  that  the  attemjits  which  have  been  made  to  improve  the  breeds  of  cows,  horses,  and  sheep,  have 
proceeded  too  much  upon  the  principle  of  enlarging  the  size  of  the  animal  ;  whereas,  in  general,  the  only 
real  improvement  has  been  made  in  the  pig,  and  that  was  by  reducing  its  size,  and  introducing  a  kind  that 
will  live  hardier,  and  come  to  greater  perfection  at  an  earlier  ago. 

4840.  Though  it  is  extretneli/  desirable  to  bring  the  shape  vf  eattle  to  as  much  perfection  as  possible,  yet 
profit  and  utility  ought  not  to  be  sacrificed  for  mere  beauty  which  may  please  the  eye,  but  will  not  fill  the 
pocket ;  and  which,  depending  much  upon  caprice,  must  be  often  changing.  In  regard  to  form,  the  most 
experienced  breeders  seem  to  concur  in  the  following  particulars  .  — That  the  form  or  shape  should  be 
compact,  so  that  no  part  of  the  animal  should  be  disproportioned  to  the  other  parts,  and  the  whole  should 
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be  distinguished  by  a  general  fulness  and  rotundity  of  shape ;  that  the  chest  should  be  broad,  for  no 
animal  whose  chest  is  narrow  can  easily  be  made  fat;  that  the  carcase  should  be  deep  and  straight ;  that 
the  belly  should  be  of  a  moderate  size;  for  when  it  is  more  capacious  than  common  in  young  animals,  it 
shows  a  diseased  state,  and  in  older  ones  it  is  considered  a  proof  that  the  animal  will  not  return  in  flesh, 
in  milk,  or  in  labour,  the  value  of  the  extra  quantity  of  food  which  it  consumes ;  that  the  legs  should  be 
short,  for  the  long-limbed  individuals  of  the  same  family  or  race  are  found  to  be  the  least  hardy,  and  the 
most  difficult  to  rear  or  to  fatten  ;  and  that  the  head,  the  bones,  and  other  parts  of  inferior  value,  should  be 
as  small  as  is  consistent  with  strength,  and  with  the  other  properties  which  the  animal  ought  to  possess. 
In  animals  bred  for  the  shambles,  the  form  must  likewise  be  such  as  to  contain  the  greatest  possible  pro- 
portion of  the  finer,  compared  with  the  coarser  and  less  valuable  parts  of  the  animal.  This,  by  selection, 
may  be  attained,  and  thus  the  wishes  of  the  consumer  may  be  gratified.  As  to  the  broad  loins,  and  full 
hips,  which  are  considered  as  a  ptiint  of  excellence  in  particular  breeds,  it  is  evident  that  the  old  narrow 
and  thin  make  required  improvement;  but  the  alteration  is  now  carried  to  a  faulty  excess,  and  often 
occasions  great  difficulty  and  danger  in  calving. 

4841.  Thcjorm  of  animals  has  fortunately  attracted  the  attention  of  an  eminent  surgeon,  Henry  Cline, 
Esq.  of  London,  whose  doctrines  we  have  already  laid  down  at  length,  and  the  substance  of  which  is  :  — 
That  the  external  form  is  only  an  indication  of  the  internal  structure;  that  the  lungs  of  an  animal  form 
the  first  object  to  be  attended  to,  for  on  their  size  and  soundness  the  health  and  strength  of  an  animal 
principally  depend;  that  the  external  indications  of  the  size  of  the  lungs  are  the  form  and  size  of  the 
chest,  and  its  breadth  in  particular  ;  that  the  head  should  be  small,  as  by  this  the  birth  is  facilitated  ;  as 
it  aft'ords  other  advantages  in  feeding,  &c.,  and  as  it  generally  indicates  tliat  the  animal  is  of  a  good  breed ; 
that  the  length  of  the  neck  should  be  in  proportion  to  the  size  of  the  animal,  that  it  may  collect  its  food 
with  ease  ;  and  that  the  muscles  and  tendons  should  be  large,  by  which  an  animal  is  enabled  to  travel 
with  greater  facility.  It  was  formerly  the  practice  to  estimate  the  value  of  animals  by  the  size  of  their 
bones.  A  large  bone  was  considered  to  be  a  groat  merit ;  and  a  fine-boned  animal  always  implied  great 
size.  It  is  now  known  that  this  doctrine  was  carried  too  far.  The  strength  of  the  animal  does  not  depend 
upon  the  bones,  but  on  the  muscles ;  and  when  the  bones  are  disproportionably  large,  it  indicates,  in 
Clinc's  opinion,  an  imperfection  in  the  organs  of  nutrition.  Bakewell  strongly  insisted  on  the  advantage 
of  small  bones  ;  and  the  celebrated  John  Hunter  declared,  that  small  bones  were  generally  attended  with 
corpulence  in  all  the  subjects  he  had  an  opportunity  of  examining.  A  small  bone,  how,ever,  being  heavier 
and  more  substantial,  requires  as  much  nourishment  as  a  hollow  one  with  a  larger  circumference. 

i&Vi.Among  the  qualities  for  which  thorough.bred  cattle  and  sheep  are  distinguished,  that  of  being  good 
growers,  and  having  a  good  length  of  frame,  is  not  the  least  essential.  The  meaning  of  which  is,  that  the 
animal  should  not  only  be  of  a  strong  and  healthy  constitution,  but  speedily  should  grow  to  a  proper  size. 
Ajs  specimens  of  rapid  growth,  a  steer  of  three  vears  old,  when  well  fed,  will  weigh  from  80  to  90  or  1(10 
stone,  141b.  to  the  stone  ;  and  a  two-year  old  Leicester  wedder,  from  25  to  281b.  per  quarter,  immediately 
after  his  second  fleece  is  taken  from  him.  Animals  having  the  property  of  growing,  are  usually  straight 
in  their  back  and  belly  ;  their  shoulders  well  thrown  back,  and  their  belly  rather  light  than  otherwise.  At 
the  same  time,  a  gauntness  and  paucity  of  intestines  should  be  guarded  against,  as  a  most  material  defect, 
indicating  a  very  unthriving  animal.  Bein<;  too  light  of  bone,  as  it  is  termed,  is  also  a  great  fault.  A  good 
grower,  or  hardy  animal,  has  always  a  middling-sized  bone.  A  bull  distinguished  for  getting  good  growers 
is  inestimable ;  but  one  whose  progeny  takes  an  unnatural  or  gigantic  size  ought  to  be  avoided. 

484.3.  Arrhn'ngsoon  at  perfection,  not  only  in  point  of  growth  or  size,  but  in  respect  of  fatness,  is  a  mate- 
rial object  for  the  farmer,  as  his  profit  must  in  a  great  measure  depend  upon  it.  Where  animals,  bred  for 
the  carcase  merely,  become  fat  at  an  early  age,  they  not  only  return  sooner  the  price  of  their  food,  with 
profit  to  the  feeder,  but  in  general,  also,  a  greater  value  for  their  consumption,  than  slow-feeding  animals. 
This  desirable  property  greatly  depends  on  a  mild  and  docile  disposition  ;  and  as  this  docility  of  temper  is 
much  owing  to  the  manner  in  which  the  animal  is  brought  up,  attention  to  inure  them  early  to  be  familiar 
cannot  be  too  much  recommended.  A  tamed  breed  also  has  other  advantages.  It  is  not  so  apt  to  injure 
fences,  or  to  break  into  adjacent  fields  ;  consequently  it  is  less  liable  to  accidents,  and  can  be  reared,  sup. 
ported,  and  fattened  at  less  expense.  The  property  of  early  maturity,  in  a  poi)ulous  country,  wliere  the 
consumption  of  meat  is  great,  is  extremely  beneficial  to  the  public,  as  it  evidently  tends  to  furnish  greater 
supplies  to  the  market ;  and  this  propensity  to  fatten  at  an  early  age  is  a  sure  proof  that  an  animal  will 
fatten  speedily  at  a  later  period  of  his  life. 

4844.  The  possession  of  a  hardy  and  healthy  constitution,  is,  in  the  wilder  and  bleaker  parts  of  a  country, 
a  most  valuable  property  in  stock.  -  Where  the  surface  is  barren,  and  the  climate  rigorous,  it  is  essential 
that  the  stock  bred  and  maintained  there  should  be  able  to  endure  the  severities  and  vicissitudes  of  the 
weather,  as  well  as  scarcity  of  food,  hard  work,  or  any  other  circumstance  in  its  treatment  that  might 
subject  a  more  delicate  breed  to  injurv.  In  this  respect,  difi'erent  kinds  of  stock  greatly  vary  ;  and  it  is  a 
matter  of  much  consequence  to  select,"for  different  situations,  cattle  with  constitutions  suitable  to  the  place 
where  they  arc  to  be  kept.  It  is  a  popular  belief,  that  dark  colours  are  indications  of  hardiness.  In  moun- 
tain breeds  of  cattle,  a  rough  pile  is  reckoned  a  desirable  property,  more  especially  when  they  are 
to  be  kept  out  all  winter :  it  enables  them  to  face  the  storm,  instead  of  shrinking  from  it.  Hardy  breeds 
aie  exempted  from  various  diseases,  such  as  having  yellow  fat,  and  beingblackfleshed,  defects  so  injurious 
to  stock. 

4S45.  The  prolific  quality  of  a  breed  is  a  matter  deserving  attention.  The  females  of  some  breeds  both 
bear  more  frequently  than  usual,  and  also  have  frequently  more  than  one  at  a  birth.  This  property  runs 
more  strikingly  in  sub-varieties,  or  individual  families  ;  and  though  partly  owing  to  somethmg  m  the 
habits  of  animals,  and  partly  to  their  previous  good  or  bad  treatment,  yet  in  some  degree  seems  to  depend 
upon  the  seasons,  some  vears  being  more  distinguished  for  twins  than  others.  In  breeding,  not  only  the 
number,  but  the  sex  of  the  offspring,  in  some  cases,  seems  to  depend  upon  the  female  parent.  Two  cows 
produced  fourteen  females  each  in  fifteen  years,  though  the  bull  was  changed  every  year:  it  is  suigular, 
that  when  they  produced  a  bull  calf,  it  was  in  the  same  year.  Under  similar  circumstances,  a  great 
number  of  males  have  been  produced  by  the  same  cow  in  succession,  but  not  to  the  same  extent. 

484*).  Bi/  the  quality  of  their  flesh,  breeds  are  likewise  distinguished.  In  some  kinds  it  is  coarse,  hard, 
and  fibrous;  in  others  of  a  finer  grain  or  texture.  In  some  breeds,  also,  the  flavour  of  the  meat  is  supe- 
rior ;  the  gravy  they  produce,  instead  of  being  white  and  insipid,  is  high  coloured,  well  flavoured,  and 
rich ;  and  the  fat  is  intermixed  among  the  fibres  of  the  muscles,  giving  the  meat  a  streaked,  or  marbled 
appearance.  Breeds  whose  flesh  have  these  properties  are  peculiarly  valuable.  Hence  two  animals  of 
nearly  the  same  degree  of  fatness  and  weight,  and  who  could  be  fed  at  nearly  the  same  expense  to  the  hus- 
bandman, will  sell  at  very  different  prices,  merely  from  the  known  character  of  their  meat. 

4847.  A  disposition  to  fatten  is  a  great  object  in  animals  destined  for  the  shambles.  Some  animals  pos- 
sess this  property  during  the  whole  progress  of  their  lives,  while  in  others  it  only  takes  place  at  a  more 
advanced  period,  when  they  have  attained  their  full  growth,  and  are  furnished  at  the  same  time  with  a 
suitable  supply  of  food.  There  are  in  this  respect  other  distinctions  :  most  sorts  of  cattle  and  sheep,  which 
have  been  bred  in  hilly  countries,  will  become  fat  on  lowland  pastures,  on  which  the  more  refined  breeds 
would  barely  live  ;  some  animals  take  on  fat  very  quickly,  when  the  proper  food  has  been  supphed,  and 
some  individuals  have  been  found,  even  in  the  same  breed,  which  have,  in  a  given  time,  consumed  the  least 
proportional  weight  of  the  same  kind  of  food,  yet  have  become  fat  at  the  quickest  rate.  Even  in  the  human 
race,  with  little  food,  some  will  grow  immoderately  corpulent.  It  is  probably  from  uiternal  conformation 
that  this  property  of  rapid  fattening  is  derived. 

4848.  The  advantages  and  disadvantages  of  fattening  cattle  and  sheep,  at  least  to  the  extent  frequently 
practised  at  present,  are  points  that  have  of  late  attracted  much  public  attention.    But  any  controversy 
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on  that  subject  can  only  arise  from  want  of  proper  discrimination.  Fat  meat  is  unquestionably  more 
nourishing  than  lean,  though  to  digest  this  oily  matter  there  are  required,  on  account  of  its  difficult 
solubility,  a  good  bile,  much  saliva,  and  a  strong  stomach  ;  consequently  none,  except  those  who  are  in 
the  most  vigorous  state  of  health,  or  who  are  employed  in  hard  labour,  can  properly  digest  it.  Though 
fat  meat,  however,  is  unfit  for  general  consumption,  yet  experiments  in  the  art  of  fattening  animals  are 
likely  to  promote  useful  discoveries  ;  and  though,  in  the  course  of  trying  a  number  of  experiments,  errors 
and  excesses  may  be  committed,  yet  on  the  whole  advantage  may  be  derived  from  the  knowledge  thus  to 
be  obtained.  As  the  bone  also  gains  but  little  in  the  fatting  animal,  and  the  other  offal  becomes  propor. 
tionably  le.-;s,  as  the  animal  becomes  more  fat,  the  public  has  not  sustained  much  loss  by  over-fatted  ani. 
mals.  To  kill  even  hogs  till  they  are  thoroughly  fat,  is  exceeding  bad  economy.  An  ox  or  cow,  though 
the  little  flesh  it  has  may  be  of  good  quality,  yet  presents,  when  lean,  little  but  skin  and  bone;  and  if 
slaughtered  in  that  state,  would  neither  indemnify  the  owner  for  the  expense  of  breeding  and  maintaining 
it,  nor  benefit  the  public.  A  coarse  and  heavy-fleshed  ox,  which  would  require  a  very  long  time  and 
much  good  food  to  fatten,  may  be  slaughtered  with  most  advantage  while  rather  lean.  It  is  not,  however, 
so  much  the  extent  of  fat,  as  the  want  of  a  sufficient  quantity  of  lean  flesh,  of  which  the  consumer  com- 
plains ;  for  it  cannot  be  doubted,  that  the  lean  flesh  of  a  fat  animal  is  better  in  quality,  and  contains 
more  nourishment,  than  the  flesh  of  a  lean  animal 

4849.  Handling  well.  The  graziers  and  butchers  in  various  parts  of  the  kingdom  have  recourse  to 
feeling  the  skin,  or  cellular  membrane,  for  ascertaining  a  disposition  to  fatten  ;  and  since  Bakewell 
directed  the  public  attention  so  much  to  breeding,  that  practice  has  become  more  generally  known. 
Handling  cannot  easily  be  defined,  and  can  only  be  learned  by  experience.  The  skin  and  flesh  of  cattle, 
when  handled,  should  feel  soft  to  the  touch,  somewhat  resembling  that  of  a  mole,  but  with  a  little  more 
resistance  to  the  finger.  A  soft  and  mellow  skin  must  be  more  pliable,  and  more  easily  stretched  out,  to 
receive  any  extraordinary  quantity  of  fat  and  muscle,  than  a  thick  or  tough  one.  The  rigid-skinned 
animal  must,  therefore,  always  be  the  most  difticult  to  fatten.  In  a  good  sheep,  the  skin  is  not  only  soft 
and  mellow,  but  in  some  degree  elastic.  Neither  cattle  nor  sheep  can  be  reckoned  good,  whatever  their 
shapes  may  be,  unless  they  are  first-rate  handlers.  The  improved  short-horned  breed,  besides  their  mel- 
lowness of  skin,  are  likewise  distinguished  by  softness  and  silkiness  of  hair. 

4850.  Lightness  of  offal.  An  animal  solely  bred  for  the  shambles  should  have  as  little  offal,  or  parts  of 
inferior  value,  as  possible  (consistently  with  the  health  of  the  animal),  and  consequently  a  greater  propor- 
tion of  meat,  applicable  as  food  for  man.  This,  therefore,  the  skilful  farmer  will  also  keep  in  view  in 
selecting  his  species  of  stock.  [Code,  ^c.) 

4851.  The  Rev-  Henry  Berry,  who  has  paid  much  attention  to  the  subject  of  breeding 
and  feeding  cattle,  and  written  several  valuable  papers  on  the  subject  in  the  British 
Farmer  s  Magazine,  seems  to  prefer  for  general  purjjoses  the  improved  short-horns. 
"  These  cattle,"  he  says,  "  at  three  years  old,  are  equal  to  Hereford  cattle  at  four  years 
old ;  and  they  are  bred  from  cows  which  prove  much  more  profitable  for  the  dairy  than 
the  Herefords."  At  the  same  time,  he  admits  that  the  Hereford  cattle  are  excellent  to 
purchase  with  a  view  to  fattening,  because  in  a  lean  state  at  four  years  old  they  will  of 
course  not  bear  an  increased  price  in  proportion  to  the  increased  time  required  to 
render  one  of  them  equal  to  a  short-horn  of  three  years.  For  breeders,  therefore, 
he  decidedly  recommends  the  short-horns ;  and  he  has  given  an  interesting  history 
of  this  breed  of  cattle  for  the  last  eighty  years,  the  period  which  has  elapsed  since 
it  attracted  attention.  It  was  imported  from  Holland  to  the  banks  of  the  Tees ; 
or,  at  least,  it  is  the  result  of  a  cross  between  the  breed  so  imported  and  the  native 
breed  of  that  district.  (Improved  Short-Horns,  &c.  By  (he  Rev.  Henry  Berry.  2d  edit. 
1830.) 

Sect.  II.      Choice  of  Agricultural  Implements,  Seed.'<,  and  Plants. 

4852.  The  variety  and  excellence  of  agricultural  implements  is  so  great,  that  the  prudent 
farmer,  in  regard  to  these,  as  well  as  in  every  other  branch  of  his  art,  must  study  economy. 
He  should  not  incur  an  unnecessary  expense  in  buying  them,  or  in  purchasing  more 
than  are  essentially  requisite,  and  can  be  profitably  used.  This  maxim  ought  to  be  more 
especially  attended  to  by  young  improvers,  who  are  often  tempted,  under  the  specious 
idea  of  diminishing  labour  and  saving  expense,  to  buy  a  superfluous  quantity  of  imple- 
ments, which  they  afterwards  find  are  of  little  use.  {Coventry' s  Disc.  p.  47.)  It  is 
remarked  by  an  intelligent  author  on  matters  of  husbandry,  that  a  great  diversity  of 
implements,  as  they  are  more  rarely  used,  prove  in  general  a  source  of  vexation  and  dis- 
appointment, rather  than  of  satisfaction,  to  the  farmer. 

4853.  The  different  implements  required  by  the  farmer  are:  those  of  tillage;  for  drilling  or  sowing 
corn  ;  for  reaping  corn  ;  for  harvesting  corn  ;  for  threshing  and  cleaning  corn  ;  for  mowing  and  harvest, 
ing  hay  ;  of  conveyance  ;  for  draining;  for  harnessing  stock;  for  rolling  land;  for  the  dairy  ;  and,  for 
miscellaneous  purposes. 

4854.  In  purchasing  implemettls,  the  following  rules  are  to  be  observed  :  flicy  should  be  simple  in  their 
construction,  both  that  their  uses  may  be  more  easily  understood,  and  that  any  common  workman  may 
be  able  to  rei>air  them  when  they  get  out  of  order  ;  the  materials  should  be  of  a  durable  nature,  that  the 
labour  may  be  less  liable  to  interruption  from  their  accidental  failure;  their  form  should  be  firm  and 
compact,  that  they  may  not  be  injured  by  jolts  and  shaking ;  and  that  they  may  be  more  safely  worked 
by  country  labourers,  who  are  but  little  accustomed  to  the  use  of  delicate  tools.  In  the  larger  machines, 
symmetry  and  lightness  of  shape  ought  to  be  particularly  attended  to:  for  a  heavy  carriage,  like  a  grca/ 
horse,  is  worn  out  by  its  own  weight,  nearly  as  much  as  by  what  he  carries.  The  wood  should  be  cut  up 
and  placed  in  a  position  the  best  calculated  to  resist  pressure ;  and  mortises,  so  likely  to  weaken  the 
wood,  should,  as  much  as  possible,  be  avoided ;  at  the  same  time,  implements  should  be  made  as  light  as 
is  consistent  with  the  strength  that  is  necessary.  Their  price  should  be  such,  that  farmers  in  moderate 
circumstances  can  afford  to  buy  them  ;  yet  for  the  sake  of  a  low  price,  the  judicious  farmer  will  not  pur. 
chase  articles  either  of  a  flimsy  fabric  or  a  faulty  form  ;  and  implements  ought  to  be  suited  to  the  nature 
of  the  country,  whether  hilly  or  level,  and  more  especially  to  the  quality  of  the  soil ;  for  those  which  arc 
calculated  for  light  land  will  not  answer  equally  well  in  soils  that  are  heavy  and  adhesive.  (Code.) 

4855.  /n  the  choice  (f  seed  com,  regard  must  be  had  to  procure  it  from  a  suitable  soil 
and  climate,  and  of  a  suitabJe  variety.      A  change  from  one  soil  to  another  of  a  different 
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quality,  is  generally  found  advantageous ;  but  this  is  not  always  the  case  as  to  climate. 
Thus,  some  of  the  varieties  of  oats,  as  the  Angus  oat,  which  answers  well  in  most  parts 
of  Scotland,  is  found  not  to  fill  in  the  ear,  but  to  shrivel  up  after  blossoining,  in  the  south 
of  England.  In  like  manner,  the  woolly-chaffed  white  wheats  of  Essex  and  Kent  rot  in 
the  ear  when  grown  in  the  moist  climate  of  Lancashire.  In  settling  on  a  farm  in  a 
country  with  which  the  fanner  is  little  acquainted,  he  will  often  find  it  advisable  to  select 
the  best  seed  he  can  find  in  the  neighbourhood,  and  probably  to  resift  it  and  free  it  from 
the  seeds  of  weeds  and  imperfect  grains.  Particular  care  is  requisite  in  selecting  the 
seed  of  the  bean  and  pea,  us  no  crop  depends  more  on  the  variety  being  suited  to  the  soil 
and  climate.  Thus,  on  hot  gravelly  soils  in  the  south,  the  late  grey  pea  would  produce 
little  haulm  and  no  pulse  ;  but  the  early  varieties,  or  the  pearl  pea,  will  produce  a  fair 
proportion  of  both. 

4856.  The  onli/  small  seeds  the  farmer  has  to  sow  on  a  large  scale,  are  the  clovers, 
grasses,  the  difl'crent  varieties  of  turnip,  and  probably  the  mangold  wurzel  and  carrot. 
No  expense  or  trouble  should  be  spared  to  procure  the  best  turnip  seed ;  as  if  that  is 
either  mixed  by  impregnation  with  other  varieties  of  the  iSrdssica  tribe,  or  has  been 
raised  from  a  degenerate  small-rooted  parentage,  the  progeny  will  never  come  to  any 
size.  The  same  may  be  said  of  carrot  or  mangold  seed,  raised  from  small  misshapen 
roots.  Even  rape  seed  should  be  raised  from  the  strongest  and  largest  rooted  plants,  as 
these  always  j)roduce  a  stronger  progeny. 

4857.  The  selection  and  propagation  of  improved  agricultural  seeds  has  till  lately  been  very  little 
attended  to.  But  the  subject  has  been  taken  up  by  Mr.  Sinclair  of  New  Cross,  Mr.  ShirrefFof  Mungos 
Wells,  Mr.  Gorrie  of  Rait,  and  others  ;  and  we  have  little  doubt  some  greatly  improved  varieties  of  our 
more  useful  field  plants  will  be  the  result.  Mr.  ShirreflT  mentions  [Qnar.  Jour.  Ag.  vol.  i.  p.  366.),  that  the 
variety  of  the  Swedish  turnip  cultivated  in  East  Lothian  had,  by  judicious  selection  of  the  roots  from 
which  seed  was  saved,  been  improved  in  nutritious  value  upwards  of  300  per  cent.  "Potatoes  and 
Swedish  turnip,"  Mr.  ShirrefFsays,  "  appear  to  be  susceptible  of  farther  improvement  by  judicious  select 
tion,  as  well  as  the  different  grains  so  long  cultivated  in  this  country,  and  which,  in  almost  every  instance, 
have  become  spurious.  But  whatever  may  be  the  degree  of  improvenient  of  which  the  agricultural  pro. 
duce  of  the  country  is  susceptible,  by  the  propagation  of  genuine  seeds  of  the  best  varieties  of  plants,  one 
remarkable  feature  of  such  an  improvement  is,  that  it  could  be  carried  into  effect  without  any  additional 
investment  of  capital,  or  destruction  of  that  already  employed.  It  would  require,  in  the  first  instance, 
only  a  slight  degree  of  observation  amongst  practical  farmers  to  select  the  best  varieties,  and  afterwards 
a  small  exercise  of  patience  in  their  propagation.  The  whole  increase  of  produce  obtained  by  such  means 
would  go  to  support  the  unagricultural  part  of  the  population  ;  it  would,  in  the  first  instance,  be  clear 
gain  to  the  occupiers,  and  ultimately  to  the  owners  of  land.  The  difference  of  produce,  arising  from 
sowing  the  seed  of  a  good  and  a  bad  variety  of  a  plant,  is  so  great,  that  it  does  not  seem  inconsistent  with 
probability  to  state,  that  the  gross  agricultural  produce  of  the  country  might  he  augmented,  in  the  course 
of  a  few  years,  through  the  agency  of  improved  seeds,  to  the  amount  of  seven  per  cent.  ;  and  as  the 
farmer's  home  consumption  of  produce,  by  such  means,  would  be  increased  nearly  ten  per  cent.,  what  an 
enormous  fund  this  forms  for  maintaining  the  unagricultural  part  of  the  population,  and  augmenting  the 
income  of  landholders ! 

4858.  The  facility  of  propagating  genuine  seeds,  will  become  manifest  from  a  statement  of  my  practice. 
In  the  spring  of  1823,  a  vigorous  wheat-plant,  near  the  centre  of  a  field,  was  marked  out,  which  produced 
63  ears,  that  yielded  2473  grains.  These  were  dibbled  in  the  autumn  of  the  same  year  ;  the  produce  of 
the  second  and  third  seasons  sown  broadcast  in  the  ordinary  way  ;  and  the  fourth  harvest  put  me  in  pos- 
session of  nearly  forty  quarters  of  sound  grain.  In  the  spring  of  this  year,  I  planted  a  fine  purple-top 
Swedish  turnip,  that  yielded  (exclusively  of  the  seeds  picked  by  birds,  and  those  lost  in  threshing  and 
cleaning  the  produce,)  100,296  grains,  a  number  capable  of  furnishing  plants  for  upwards  of  five  imperial 
acres.  One-tenth  of  an  acre  was  sown  with  the  produce,  in  the  end  of  July,  for  a  seed  crop,  part  of 
which  it  is  in  contemplation  to  sow  for  the  same  jiurpose  in  July  18'J9.  In  short,  if  the  produce  of  the 
turnip  in  question  had  been  carefully  cultivated  to  the  utmost  extent,  the  third  year's  produce  of  seed 
would  have  more  than  supplied  the  demand  of  Great  Britain  for  a  season. 

4859.  Plants  and  animals  are  both  organic  bodies,  from  the  germs  of  who?e  fecundating  organs  proceed 
new  races,  which  yield  crops  ;  and  thus  an  extensive  view  of  improving  agriculture  through  the  agency 
of  genuine  seeds  embraces  the  propagation  of  live  stock.  Now,  however  important  the  propagation  of 
live  stock  may  be,  when  considered  by  itself,  yet,  when  viewed  in  connection  with  our  agricultural 
system,  embracing  the  cultivation  and  improvement  of  the  herbage  which  support  animals,  as  well  as 
those  plants,  parts  of  which  form  the  ingredients  of  human  sustenance,  it  becomes  less  imposing.  The 
analogy  subsisting  between  animal  and  vegetable  life  is  known  and  acknowledged ;  and  it  may  be  stated, 
that  the  union  of  the  male  and  female  organs  of  different  varieties  of  a  plant,  under  favourable  circum- 
stances, produces  a  new  race,  which  partakes  of  the  qualities  of  both  parents,  and  which  is  termed  a 
hybrid.  Now,  hybrid  varieties  of  agricultural  plants,  when  suffered  to  intermingle  with  the  original 
kind,  disseminate  their  influence  around  them  like  cross-bred  animals,  unrestrained  in  their  intercourse 
with  the  general  herd,  till  the  character  of  the  stock  becomes  changed,  and  consequently  deteriorated  or 
improved.  In  either  case,  propagation  from  the  best  variety  alone  would  be  attended  with  good  effects. 
The  principles  of  propagating  vegetable  and  animal  life  are  nearly  the  same;  but  the  propagation  of 
vegetables  must  exceed  that  of  animals  in  importance,  as  much  as  the  vegetable  produce  of  the  country 
surpasses  that  of  animals.  Indeed  animals  may  justly  be  considered  mere  machines  for  converting  our 
inferior  herbage  into  nutriment  of  a  different  description ;  grasses  and  roots  are  the  raw  materials, 
butcher's  meat  the  manufactured  commodity." 

4860.  The  importance  of  attending  to  varieties  of  cultivated  plants  has  been  ably  pointed  out  by 
Mr.  Bishop,  at  once  a  scientific  botanist  and  an  experienced  practical  gardener.  "  By  means  of 
varieties,"  he  says,  "  the  produce  of  our  gardens  and  fields  are  not  only  increased  in  a  tenfold  degree, 
but  the  quality  of  the  produce  is  improved  in  a  still  greater  proportion.  In  them  we  perceive  the 
labour  and  assiduity  of  man  triumphing  over  the  sterility  of  unassisted  nature,  and  succeeding  in 
giving  birth  to  a  race  of  beings  calculated  to  supply  his  wants  in  a  manner  that  original  species  never 
could  have  done.  The  difference  between  varieties  that  have  sprung  from  the  same  species  fits  them 
for  different  purposes,  and  for  different  soils,  situations,  and  climates.  Some,  by  reason  of  their 
robust  natures,  are  winter  vegetables;  and  others,  by  being  early,  afe  spring  vegetables;  while 
some  are  in  perfection  in  summer,  and  others  in  autumn.  The  fruit  produced  by  some  is  fit  to 
eat  when  pulled  off  the  tree  ;  while  the  fruit  ()f  others  is  valuable  by  reason  of  its  keeping  till  that 
season,  when  Nature  rests  to  recruit  her  strength.  Thus,  in  edible  plants  and  fruits,  we  are  supplied 
with  an  agreeable  change  throughout  the  year,  from  a  difference  in  varieties  that  have  sprung 
from  the  same  species.     In  the  earlier  ages  of  the  world,  no  idea  could  have  been  entertained  of  the 
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excellence  some  varieties  have  attained  over  tneir  originals.  Who,  upon  viewing  the  wild  cabbage  that 
grows  along  our  sea-coast,  would  ever  imagine  that  cauliflower  or  broccoli  would  have  been  produced  by 
the  same  i"  Or  who  would  expect  the  well-formed  apple  of  a  pound's  weight  from  the  verjuice  plant  in 
our  hedges?  Many  instances  might  be  noticed  of  original  species  that  are  scarcely  fit  to  be  eaten  by  the 
beasts  of  the  field,  the  varieties  of  which  afTord  a  nutritious  and  wholesome  food  for  man.  Upon  com. 
paring  the  Original  variety  of  the  i)aiicus  Carbta,  the  Pastin^ca  safiva,  and  some  others  indigenous  to  our 
climate,  with  their  varieties  produced  by  culture,  we  are  struclt  with  their  great  inferiority,  and  cannot 
help  reflecting  on  the  hapless  condition  of  that  hungry  savage  who  first  taught  us  their  'ise;  for  nothing 
short  of  the  greatest  privation  could  ever  have  led  to  that  discovery.  Indeed,  nothing  is  more  obvious, 
upon  comparing  original  species  with  their  varieties  produced  by  culture,  than  that  we,  by  means  of  the 
latter,  enjoy  a  vegetable  food  far  preferable  to  that  of  our  forefathers ;  a  circumstance  from  which  it  may 
be  inferred  that  posterity  is  destined  to  enjoy  a  better  than  that  which  we  do  now.  For  although  it  is 
reasonable  to  believe  that  there  exists  a  degree  of  excellence  attainable  by  varieties  over  the  species 
whence  they  have  sprung,  yet  as  that  degree  is  unknown,  and  as  it  is  probably  beyond  the  power  of  man, 
of  cultivation,  or  of  time,  to  determine  the  same,  we  are  justified  in  regarding  it  as  progressive,  and  in  con- 
sidering the  production  of  a  good  variety  as  the  sign  or  harbinger  of  a  better. 

4861.  The  power  o/  distinguishing  varieties,  and  of  forming  some  idea  of  their  worth  at  sight,  is  an 
attainment  much  to  be  desired,  because  valuable  varieties  may  sometimes  appear  to  those  who  have  it 
not  in  their  power  to  prove  them  by  trial ;  and  if  they  have,  the  probability  is,  that  the  means  to  be  em. 
ployed  require  more  care,  time,  and  attention  than  they  are  disposed  to  bestow  on  plants  the  merits  of 
which  are  doubtful :  whereas,  were  such  persons  capable  of  forming  an  estimate  of  the  worth  of  varieties 
from  their  appearance,  then  would  they  use  means  for  their  preservation,  whenever  their  appearance  wa« 
found  to  indicate  superiority.  That  this  is  an  attainment  of  considerable  importance,  will  be  readily 
allowed  ;  yet,  that  it,  in  some  cases,  requires  the  most  strict  attention,  appears  from  the  circumstance  of 
varieties  being  oftentimes  valuable,  though  not  conspicuously  so.  I,et  us  suppose,  for  instance,  that  in  a 
field  of  wheat  there  exists  a  plant,  a  new  variety,  having  two  more  fertile  joints  in  its  spike,  and  equal  to 
the  surrounding  wheat  in  every  other  respect :  a  man  accustomed  to  make  the  most  minute  observations, 
would  scarcely  observe  such  a  variety,  unless  otherwise  distinguished  by  some  peculiar  badge ;  nor  would 
any  but  a  person  versed  in  plants  know  that  it  was  of  superior  value  if  placed  bolbre  him.  How  many 
varieties  answering  this  description  may  have  existed  and  escaped  observation,  which,  had  they  been 
observed,  and  carefully  treated,  would  have  proved  an  invaluable  acquisition  to  the  community  !  The 
number  of  fertile  joints  in  the  spike  of  the  wheat  generally  cultivated,  varies  from  eighteen  to  twenty, 
two;  and  the  inhabitants  of  Great  Britain  and  Ireland  amount  to  nearly  the  same  number  of  millions  : 
therefore,  as  the  wheat  produced  in  those  islands  has  been  of  late  years  sufficient,  or  nearly  sufficient,  to 
supply  the  inhabitants  thereof  with  bread,  it  is  evident  that  a  variety  with  two  additional  fertile  joints, 
and  equal  in  other  ret-pects  to  the  varieties  at  present  in  cultivation,  would,  when  it  became  an. object  of 
general  culture,  afford  a  supply  of  bread  to  at  least  two  millions  of  souls,  without  even  another  acre  being 
brought  into  cultivation,  or  one  additional  drop  of  sweat  from  the  brow  of  the  husbandman. 

4862.  The  same  varieties  are  not  repeatedly  produced  by  culture  ;  if  they  were,  there  would  not  exist  that 
necessity  for  strict  observation  and  skill  on  the  part  of  observers ;  because,  if  a  variety  were  lost  or 
destroyed,  we  might  look  forward  to  its  re-appearance:  or  did  we  possess  the  power  of  producing  varieties, 
and  of  producing  them  late  or  early,  tall  or  dwarf,  sweet  or  sour,  or  just  as  we  might  wish  to  have  thcrn, 
then  rai^ht  we  plead  an  excuse  for  inattention.  But  experience  shows,  that  when  a  variety  is  lost,  it  is 
for  ever  lost ;  and  the  slightest  reflection  cannot  fail  of  convincing  us,  that  our  power  of  producing  them 
is  most  limited.  Indeed,  our  knowledge  only  enables  us  to  produce  those  of  the  intermediate  kind  5 
while  varieties  that  confer  extension  or  excellence  are  as  likely  to  be  produced  from  the  seed  sown  and 
treated  by  the  humble  labourer  as  from  that  sown  and  treated  by  the  ablest  horticulturist,  the  most 
skilful  botanist,  or  most  profound  philo.sopher  of  the  age.  From  these  remarks  it  is  obvious,  Uiat  the 
benefits  mankind  derive  from  the  varieties  produced  by  culture  are  numerous  and  important,  and 
that  the  disiovery  of  those  of  merit  is  an  object  highly  deserving  of  our  attention."  {Bishop's  Causal 
Botany.) 

4863.  The  varieties  of  wheat  and  barley  in  general  cultivation,  Mr.  Gorrie  observes,  are  not  nu. 
merous ;  but  were  a  part  of  that  attention  paid  to  the  production  of  new  and  improved  varieties 
of  field-beans,  peas,  oats,  barley,  and  wheat,  which  is  now  almost  wasted  on  live  stock,  the  same  success 
might  follow,  and  varieties  of  each  of  these  useful  species  of  grain  might  l>e  found  as  far  surpassing  those 
now  in  cultivation  as  the  modern  breeds  of  horses  and  cattle  surpass  those  of  former  days.  To  effect 
this,  a  simple  process  only  is  necessary.  When  any  two  varieties  are  intended  to  be  used  in  '  crossing,' 
it  is  necessary  that  they  should  be  sown  at  such  periods  as  may  render  them  likely  to  flower  at  the  same 
time  ;  and  we  would  recommend  that  such  plants  should  be  sown  or  transplanted  into  flower-pots,  par- 
ticularly the  variety  to  be  used  as  the  female  breeder.  The  parts  of  fructification  of  all  the  CcreMia  tribe 
are  composed  of  a  stigma,  or  fringed  substance,  which  crowns  the  embryo  grain  ;  three  anthers  or  male 
parts,  which  have  either  a  purple  or  yellow  colour;  and  firm,  small,  round,  or  rather  longish  cylindrical 
knobs,  with  a  hollow  line  longitudinally  along  the  middle,  on  the  side  farthest  from  the  filament  which 
supports  these  anthers.  Allowing  that  there  are  six  plants,  say  of  wheat,  in  a  pot  to  be  impregnated,  let 
the  variety  possessing  the  greatest  proportion  of  desirable  qualities  be  selected  for  the  male,  from  a 
field  or  otherwise,  and,  before  the  anthers  appear  outside  the  glume,  let  the  chaff'be  opened  by  a  slight 
touch  of  the  forefinger  ;  cut  off'the  anthers  of  all  the  ears  grbwing  on  the  plants  in  the  pot,  and  then  take 
the  male  parts  of  the  variety  wished  to  be  improved,  which  have  been  newly  out  of  the  chaff,  and,  before 
the  farina  is  all  dissipated,  touch  the  stigma  of  all  the  embryo  grains  whence  the  anthers  have  been 
previously  removed,  gently,  u'ith  newly  burst  anthers,  till  the  stigma  is  partially  covered  with  the  dust  or 
pollen  ;  keep  the  plants  at  a  distance  from  the  fields  where  grain  of  the  same  sort  is  coming  in  the  flower, 
till  the  flowering  season  is  fairly  over,  then,  to  prevent  sparrows  or  other  birds  from  picking  the 
impregnated  grains,  plunge  the  pots  to  the  brims  in  a  field  of  the  same  Kind  of  grain.  Save  every 
seed,  and  .-.ow  them  carefully  next  season  ;  if  the  process  has  been  properly  performed,  there  may  be 
many  varieties  even  from  one  ear  ;  the  best  should  he  marked,  and  the  produce  of  each  stalk  worthy  of 
notice  kei)t,  and  jiropagated  distinctly  by  itself.  If  all  the  farmers  in  a  district  were  to  submit  five  or  six 
plants  only  to  such  process,  we  might  soon  have  hundreds  of  new  varieties,  and  it  is  certainly  within 
the  limits  of  probability  to  expect  a  few  varieties  superior  to  any  now  in  cultivation."  {Perth  Miscellany, 
vol.  i.  p.  17.)  ,  ^     ^, 

4864.  Grain,  seeds,  and  roots  intended  for  reproduction  are  not  required  to  have  come  to  the  same 
degree  of  maturity  on  the  plant,  as  when  intended  for  meal  or  other  products  to  be  consumed  as  food. 
The  cause  of  this  has  never  been  satisfactorily  explained  ;  all  that  is  alleged  being  the  conjecture,  that 
the  cotyledons  of  the  seed  are  better  fitted  for  entering  the  vessels  of  the  minute  plant,  when  they  are  not  of 
such  a  farinaceous  nature,  as  when  these  cotyledons  are  more  mature.  "  That.grain  not  perfectly  matured 
is  fully  qualified  for  seed,  is  evident  from  places  situated  near  rivers  or  lakes,  where  the  grain  in  some 
seasons  is  subject  to  be  what  the  people  who  cultivate  such  situations  term  blasted  or  tnildewed.  This 
happens  in  autumn,  before  the  grain  is  matured,  and  is  probably  caused  by  fogs  or  damps  which  arise 
from  the  water.  This  blast  discolours  the  straw,  and  renders  it  so  friable  that  it  will  hardly  bind  itself; 
the  grain  never  receives  any  more  nourishment,  is  shrivelled  and  light,  and  soon  assumes  a  ripe  appearance, 
and  so  small  a  quantity  of  farinaceous  matter  will  be  contained  in  the  grains,  that  a  sheaf,  alter  being  reaped, 
will  fee!  as  light  in  the  hand  as  if  it  had  been  previously  threshed  ;  and  yet,  for  as  bad  as  it  appears,  it  15 
commonly  taken  for  seed,  and  never  fails  to  give  a  luxuriant  crop,  provided  it  escape  the  following 
autumn."  (Jbid.) 
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4865.  Of  the  plants  which  the  farmer  has  to  choose  for  stock,  the  chief  is  the  potato  ; 
and  every  one  knows  that  no  circumstances  in  the  soil,  climate,  or  culture  will  compen- 
sate for  planting  a  bad  sort.  The  potato  requires  a  climate  rather  humid  than  otherwise, 
and  rather  moderate  and  equable  in  temperature  than  hot :  hence  the  best  crops  are 
found  in  Lancashire,  Dumfriesshire,  and  Ayrshire  in  Britain,  and  in  Ireland,  where  the 
climate  is  evei-y  where  moist.  Excellently  flavoured  potatoes  are  also  grown  on  mossy 
lands  in  most  parts  of  the  country.  The  prudent  farmer  will  be  particularly  careful  in 
choosing  tliis  description  of  plant  stock,  and  also  in  changing  it  frequently,  so  as  to  en- 
sure prolificacy  and  flavour.  The  general  result  of  experience  is  decidedly  in  favour  of 
unripe  tubers  for  the  purpose  of  propagation.  A  number  of  important  papers  on  this 
subject  will  be  found  in  the  first  and  second  volumes  of  the  Gardener  s  Magazine,  all 
confirmatory  of  the  advantages  of  selecting  tubers  which  are  immature. 

Sect.  III.      Choice  of  Sei'vants. 

4866.  On  the  jnoral  and  professional  character  of  his  servants  much  of  the  comfort  of 
the  farmer  dejiends  ;  and  every  one  who  has  farmed  near  large  towns,  and  at  a  distance 
from  them,  knows  how  great  the  difference  is  in  every  description  of  labourers.  The 
servants  required  in  farmeries  are,  the  bailiff  or  head  ploughman,  common  ploughmen, 
shepherds,  labourers  of  all- work,  herdsmen,  and  women.  Sometimes  apprentices  and 
pupils  are  taken  ;  but  their  labour  is  not  often  to  be  much  depended  on. 

4.S67.  ^  bailiff  is  required  only  in  the  largest  description  of  farms,  occupied  by  a  pro- 
fessional fanner ;  and  is  not  often  required  to  act  as  market-man.  In  general  young 
men  are  preferred,  who  look  forward  to  higher  situations,  as  gentlemen's  bailiffs  or  land 
stewards.  Most  farmers  require  only  a  head  ploughman,  who  works  the  best  pair  of 
horses,  and  takes  the  lead  of,  and  sets  the  example  to,  the  other  ploughmen  in  every 
description  of  work. 

4868.  Ploughmen  should,  if  possible,  be  yearly  servants,  and  reside  upon  the  farm  ;  if 
manied,  cottages  should  be  provided  for  them.  Weekly  or  occasional  ploughmen  are 
found  comparatively  unsteady ;  they  are  continually  wandering  from  one  master  to  an- 
other, and  are  verj-  precarious  supports  of  a  tillage  farm  ;  for  they  may  quit  their  service 
at  the  most  inconvenient  time,  unless  bribed  by  higher  wages  ;  and  the  farmer  may  thus 
lose  the  benefit  of  the  finest  part  of  the  season.  Where  ploughmen  and  day  labourers, 
however,  are  married,  they  arc  more  to  be  depended  upon  than  unmarried  domestic 
servants,  more  especially  when  the  labourer  has  a  family,  which  ties  him  down  to  regular 
industry. 

4869.  The  mode  of  hiring  servants  at  what  are  called  public  statutes,  so  general  in 
many  parts  of  England,  is  justly  reprobated  as  having  a  tendency  to  vitiate  their  minds, 
enabling  them  to  get  places  without  reference  to  character,  exposing  good  servants  to  be 
corrupted  by  the  bad,  promoting  dissipation,  and  causing  a  cessation  of  country  business 
for  some  days,  and  an  a^\'kwardness  in  it  for  some  time  afterwards.  When  hiring  ser- 
vants, it  would  be  extremely  important,  if  possible,  to  get  rid  of  any  injurious  perquisites, 
which  are  often  prejudicial  to  the  interests  of  the  master,  without  being  of  any  advantage 
to  the  servant.  For  instance,  in  Yorkshire  and  in  other  districts  it  is  a  custom  to  give 
fann  servants  liquor  both  morning  and  evening,  whatever  is  the  nature  and  urgency  of 
the  work.  Nothing  can  be  more  absurd  than  permitting  a  ploughman  to  stop  for  half 
an  hour  in  a  winter  day  to  di'ink  ale,  while  his  horses  are  neglected  and  shivering  with 
cold. 

4870.  The  folloiving  plan  of  maintaining  the  hinds  or  ploughmen  in  the  best  cidtivated 
districts  in  Scotland,  is  found  by  experience  to  be  greatly  superior  to  any  other  mode 
hitlierto  adopted. 

4871.  Proper  houses  are  built  for  the  farm  servants  contiguous  to  every  farmstead.  This  gives  them  an 
opportunity  of  settling  in  life,  and  greatly  tends  to  promote  their  future  welfare.  Thus  also  the  farmer 
has  his  people  at  all  times  within  reacli  for  carrying  on  his  business. 

■1S72.  The  farm  servants,  wlien  married,  receive  the  greater  part  of  their  wages  in  the  produce  of  the 
soil,  which  gives  them  an  interest  in  the  prosperity  of  the  concern  in  which  they  are  employed,  and  in  a 
manner  obliges  them  to  eat  and  drink  comfortably  ;  while  young  men  often  starve  themselves  in  order  to 
save  money  for  drinking  or  clothes,  in  either  of  which  cases  they  are  deficient  in  the  requisite  animal 
strength.  At  le.ast  under  this  mode  of  payment  they  are  certain  of  being  supplied  with  the  necessaries  of 
life,  and  a  rise  of  prices  does  not  affect  them  ;  whereas,  when  their  wages  are  paid  in  money,  they  are 
exposed  to  many  temptations  of  spending  it  which  their  circumstances  can  ill  afford,  and  during  a  rise  of 
prices  they  are  sometimes  reduced  to  considerable  difficulties.  From  the  adoption  of  an  opposite  system, 
habits  of  sobriety  and  economy,  so  conspicuous  among  the  farm  servants  of  Scotland,  and  the  advantages 
of  which  cannot  be  too  highly  appreciated,  have  arisen  and  still  prevail  in  these  districts. 

4S73.  A  most  important  branch  of  this  system  is,  that  a/most  every  married  man  has  a  cow  of  a  mode- 
rate size  kept  for  him  by  the  farmer  all  the  year  round.  This  is  a  boon  of  great  utility  to  his  family.  The 
l)rospect  of  enjoying  this  advantage  has  an  excellent  effect  upon  the  morals  of  young  unmarried  servants, 
who  in  general  make  it  a  point  to  lay  up  as  much  of  their  yearly  wages  as  will  enable  them  to  purchase  a 
row  and  furniture  for  a  house  when  they  enter  into  the  married  state.  These  savings,  under  different  cir- 
cumstances, would  most  probably  have  been  spent  in  dissipation. 

487+.  T/iey  have  also  several  other  perquisites,  as  a  piece  of  ground  for  potatoes  and  flax  (about  one- 
eighth  part  of  an  acre  for  each) ;  liberty  to  keep  a  pig,  half  a  dozen  hens,  and  bees  ;  their  fuel  is  carried 
home  to  them  ;  they  receive  a  small' allowance  in  money  per  journey  when  sent  from  home  with  corn,  or 
for  coals  or  lime  ;  and  during  the  harvest  they  are  maint.\ined  by  the  farmer,  that  they  may  be  always  at 
hand. 
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4S7j.  There  are  nowhere  to  be  met  v^itk  more  active,  respectable,  and  conscientious  servai:ls  than  tliose 
tvlin  are  kept  according  to  this  si/stcm.  There  is  hartily  an  instance  of  their  soliciting  relief  iioni  the 
public.  They  rear  numerous  famihes,  who  are  trained  to  industry  and  knowledge  in  the  oi)cr.;tions  of 
agriculture,  and  whose  assistance  in  weeding  the  crops,  &c.  is  of  considerable  service  to  the  farmer. 
They  become  attached  to  the  farm,  take  an  interest  in  its  prosperity,  pnd  seldom  think  of  removing  from 
it.  Uncier  this  system  every  great  farm  is  a  species  of  little  colony,  of  which  the  farmer  is  the  resident 
governor.  Nor,  on  the  whole,  can  there  be  a  more  gratifying  spectacle  than  to  see  a  large  estate  under  the 
direction  of  an  intelligent  landlord,  or  of  an  agent  competent  to  the  task  of  managing  it  to  advantage ; 
where  the  farms  are  of  a  proper  size ;  where  they  are  occupied  by  industrious  and  skilful  tenants,  anxious 
to  promote,  in  consequence  of  the  leases  they  enjoy,  the  improvement  of  the  land  in  their  possession ;  and 
where  the  cultivation  is  carried  on  by  a  number  of  married  servants  enjoying  a  fair  competence  and  rear- 
ing large  families,  sufficient  not  only  to  replace  themselves,  but  also,  from  their  surplus  population,  to 
supply  the  demand  and  even  the  waste  of  the  other  industrious  classes  of  the  community.  Such  a  system, 
there  is  reason  to  believe,  is  brought  to  a  higher  degree  of  perfection  and  carried  to  a  greater  extent  in 
the  more  improved  districts  of  Scotland  than  (jerhaps  in  any  other  country  in  Europe.  {Code,  ^c] 

4876.  A  shepherd  is  of  course  only  requisite  on  sheep  farms ;  and  no  description  of 
farm  servant  is  required  to  be  so  steady  and  attentive.  At  the  lambing  season  much  of 
the  farmer's  property  is  in  his  hands,  and  depends  on  his  unwearied  exertions  early  and 
late.      Such  servants  should  be  well  paid  and  comfortably  treated. 

4877.  Tlie  labourers  required  on  a  farm  are  few ;  in  general,  one  for  field  operations, 
as  hedge  and  ditch  work,  roads,  the  garden,  cleaning  out  furrows,  &c.  ;  and  another  for 
attending  to  the  cattle,  pigs,  and  straw-yard,  killing  sheep  and  pigs  when  required,  &c. 
will  be  sufficient.  Both  will  assist  in  harvest,  hay-time,  threshing,  filling  dung,  &c. 
These  men  are  much  better  servants  when  married  and  hired  by  the  year,  than  when 
accidental  day  labourers. 

4878.  The  female  servants  required  in  a  farmery  are  casual,  as  haymakers,  turnip 
hoers,  &c.  ;  or  yearly,  as  house,  dairy,  and  poultry  maids.  Much  depends  on  the  steadi- 
ness of  the  first  class ;  and  it  is  in  general  better  to  select  them  from  the  families  of  the 
married  servants,  by  which  means  their  conduct  and  conversation  is  observable  by  their 
parents  and  relations.  A  skilful  dairy-maid  is  a  most  valuable  servant,  and  it  is  well 
when  tlie  cattle-keeper  is  her  husband ;  both  may  live  in  the  farmer's  house  (provided 
they  have  no  children),  and  the  man  may  act  as  groom  to  the  master's  horse  and  chaise, 
and  assist  in  brewing,  butchery,  &c.  In  the  cheese  districts,  men  often  milk  the  cows, 
and  manage  the  whole  process  of  the  dairy  ;  but  females  are  surely  much  better  calcu- 
lated for  a  business  of  so  domestic  a  nature,  and  where  so  much  depends  on  cleanliness. 

4879.  Farmer  s  apprentices  are  not  common,  but  parish  boys  are  so  disposed  of  in 
some  parts  of  the  west  of  England,  and  might  be  so  generally.  They  are  said  to  make 
the  best  and  steadiest  servants ;  and  indeed  the  remaining  in  one  situation,  and  under 
one  good  master  for  a  fixed  period,  say  not  less  than  three  years,  must  have  a  great 
tendency  to  fix  the  character  and  morals  of  youth  in  every  line  or  condition  of  life. 

4880.  A  lipr  entices  intended  for  farniers  are  generally  young  men  who  have  received  a  tolerable  education 
beforehand,  and  have  attained  to  manhood  or  nearly  so.  These  pay  a  premium,  and  are  regularly  in- 
structed in  the  operations  of  farming.  We  have  already  alluded  to  the  example  of  Walker,  who  considers 
such  apprentices,  notwithstanding  the  care  required  to  instruct  them,  rather  useful  than  otherwise. 
{Hush,  of  Scot.  vol.  ii.  p.  10(3. ) 

4881.  To  train  ploughmen  to  habits  of  activity  and  diligence  is  of  great  importance.  In 
some  districts  they  are  proverbial  for  the  slowness  of  their  step,  which  they  teach  their 
horses ;  wlicreas  these  animals,  if  accustomed  to  it,,  would  move  with  as  much  ease  to 
themselves  in  a  quick  as  in  a  slow  pace.  Hence  their  ploughs  seldom  go  above  two 
miles  in  an  hour,  and  sometimes  even  less  ;  whereas,  where  the  soil  is  light  and  sandy, 
they  might  go  at  the  rate  of  three  miles  and  a  half.  Fanners  are  greater  sufferers  than 
they  imagine  by  this  habitual  indolence  of  their  workmen,  which  extends  from  the  plougli 
to  all  their  other  employments,  for  it  makes  a  very  important  difference  in  the  expense  of 
labour.   {Code.) 


Chap.    IV. 

General  Management  of  a  Farm. 

4882.  Tlie  importance  of  an  orderlr/  systematic  mode  of  managing  every  concern  is  suf- 
ficiently obvious.  The  points  which  chiefly  demand  a  farmer's  attention  are  the  accounts 
of  money  transactions,  the  management  of  servants,  and  the  regulation  of  laboius. 

Sect.  I.  Keeping  Accounts- 
4885.  It  is  a  maxim  of  the  Dutch,  that  "  no  one  is  ever  ruined  xvho  keeps  good  ac- 
counts," which  are  said  in  Tlic  Code  of  Agriculture  to  be  not  so  common  among  farmers 
as  they  ought  to  be ;  persons  enii)loyed  in  other  ])rofessions  being  generally  much  more 
attentive  and  coiToct.  Among  gentlemen  farmers  there  is  often  a  systematic  regularity 
in  all  their  proceedings,  and  their  pages  of  debtor  and  cretlitor,  of  expense  and  profit,  are 
as  strictly  kept  as  those  of  any  banking-liouse  in  the  metropolis.  But  with  the  gene- 
rality of  farmers  the  case  is  widely  ditt'erent.     It  rarely  happens  that  books  arc  kept  by 
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them  in  a  minute  and  regular  manner ;  and  the  accounts  of  a  farmer,  occupying  even  a 
large  estate,  and  consequently  employing  a  great  capital,  are  seldom  deemed  of  sufficient 
importance  to  meiit  a  share  of  attention  equal  to  that  bestowed  by  a  tradesman  on  a  con- 
cern of  not  one-twentieth  part  of  the  value.  There  is  certainly  some  difficulty  in  keeping 
accurate  accounts  respecting  the  profit  and  loss  of  so  uncertain  and  complicated  a  busi- 
ness as  the  one  carried  on  by  the  farmer,  which  depends  so  much  on  the  weather,  the 
state  of  the  inarkets,  and  other  circumstances  not  under  his  control ;  but  the  great  bulk 
of  farming  transactions  is  settled  at  the  moment ;  that  is  to  say,  the  article  is  delivered 
and  tlie  money  instantly  paid ;  so  that  little  more  is  necessary  than  to  record  these 
properly.  In  regard  to  the  expenses  laid  out  on  the  farm,  an  accurate  account  of  them 
is  perfectly  practicable,  and  ought  to  be  regularly  attended  to  by  every  prudent  and  in- 
dustrious occupier. 

4884.  To  record  pecuniary  transactions  is  not  the  only  object  to  be  attended  to  in  the  accounts  of  a 
farmer.  It  is  necessary  to  have  an  annual  account  of  the  live  stock,  and  of  their  value  at  the  time ;  of  the 
quantity  of  hay  unconsumed  ;  of  the  grain  in  store  or  in  the  stack-yard  ;  and  of  the  implements  and  other 
articles  in  which  the  capital  is  invested.  An  account,  detailing  the  expense  and  return  of  each  field, 
according  to  its  productive  contents,  is  likewise  wanted,  without  which  it  is  imj)Ossible  to  calculate  the 
advantage  of  different  rotations,  the  most  beneficial  mode  of  managing  the  farm,  or  the  improvements  of 
which  it  is  susceptible.  Besides  the  obvious  advantages  of  enabling  a  man  to  understand  his  own  affairs, 
and  to  avoid  being  cheated,  it  has  a  moral  effect  upon  the  farmer  of  the  greatest  consequence,  hovr'ever 
small  his  dealings  may  be.  Experience  shows  that  men  situated  like  small  farmers  (who  are  their  own 
masters,  and  yet  have  very  little  capital  to  manage  or  lose,)  are  very  apt  to  contract  habits  of  irregularity, 
procrastination,  and  indolence.  They  persuade  themselves  that  a  thing  may  be  as  well  done  to-morrow 
as  to-day,  and  the  result  is,  that  the  thing  is  not  done  till  it  is  too  late,  and  then  hastily  and  imperfectly. 
Now  nothing  can  be  conceived  better  adapted  to  check  this  disposition  than  a  determination  to  keep  re- 
gular accounts.  The  very  consciousness  that  a  man  has  to  make  entries  in  his  books  of  every  thing  that 
he  does,  keeps  his  attention  alive  to  what  he  is  to  do ;  and  the  act  of  making  those  entries  is  the  best 
oossible  training  to  produce  active  and  pains-taking  habits. 

4885.  Trotter's  method  of  farm  book-keeping.  A  very  original,  concise,  and  accurate  mode  of  keeping 
farm  accounts  has  been  invented  by  Alexander  Trotter,  Esq.  of  Dreghorn.  Though  the  merits  of  this 
mode  seem  to  be  acknowledged  by  all  who  understand  it,  yet  they  do  not  appear  to  be  of  that  nature  to 
bring  it  into  general  use.  This,  however,  may  depend  partly,  or  even  wholly,  on  the  ignorance  or  preju. 
dices  of  those  for  whom  it  is  intended,  and  on  the  unfitness  of  farm  managers  for  such  regular  and  mul- 
tiplied entries  of  all  their  transactions  as  this  system  requires.  We  regret  that  Mr.  Trotter's  method  has 
not  attracted  more  notice  from  scientific  farmers.  We  would  recommend  to  them  his  "  Method  of  Farm 
Book-keeping,  &c.  exemplified  by  the  Forms  and  Accounts  actually  practised  by  the  Author  in  the  ma- 
nagement of  his  Farm  at  Colinton,  near  Edinburgh.  Edin  8vo.  1825."  The  books  and  forms  of  Mr. 
7'rotter's  Method  may  be  got  by  applying  at  Messrs.  Kirtons',  stationers,  No.  1.  Portland-street,  London ; 
or  at  Mr.  Abraham  Thomson's,  bookbinder.  Old  Fishmarket,  Edinburgh. 

4886.  The  accounts  of  gentlejnen  farmers,  or  of  the  bailifls  they  employ,  it  is  said  in  The  Code,  cannot  be 
too  minute  ;  but  in  regard  to  rent-paying  farmers  the  great  objects  are  to  have  them  short  and  distinct. 
For  this  purpose  a  journal  for  business  transactions,  such  as  purchases,  sales,  agreements,  hirings,  and 
other  real  or  prospective  arrangements,  a  cash-book  and  a  ledger  will,  in  our  opinion,  be  sufficient,  with 
the  aid  of  memorandum  books.  Hut  for  greater  accuracy,  or  rather  for  more  curious  farmers,  the  fol- 
lowing models  are  given  in  The  Code  of  Agriculture.  The  gentleman  farmer  and  bailiff  will  find  various 
descriptions  of  "  Farmer's  account  books  "  among  the  booksellers.  One  in  very  general  use  is  Harding's 
Fanner's  Account  Book. 
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4896.  These  forms  may  be  useful,  by  directing  the  attention  of  farmers  to  the  parti- 
culars of  which  they  should  keep  an  accurate  record  ;  but  as  to  any  particular  system 
of  accounts  applicable  to  farmers  a  good  deal  of  delusion  seems  to  prevail,  as  if  the 
established  modes  in  general  use  among  mercantile  men  would  not  answer.  In 
fact,  there  is  no  correct  mode  of  keeping  accounts  but  by  the  principles  of  double  entry. 

4897.  The  account  books  for  a  common  farmer  may  be,  a  cash-book  for  all  receipts  and 
payments,  specifying  each  ;  a  ledger  for  accounts  with  dealers  and  tradesmen  ;  and  a  stock 
book  for  taking,  once  a  year,  an  inventory  and  valuation  of  stock,  crop,  manures,  tillages, 
and  every  thing  that  a  tenant  could  dispose  of  or  be  paid  for  on  quitting  his  farm. 
Farming  may  be  carried  on  with  the  greatest  accuracy  and  safety,  as  to  money  matters, 
by  means  of  the  above  books,  and  a  few  pocket  memorandum  books  for  laboiu-ers'  time, 
jobs,  &c.  With  the  exception  of  a  time-book,  such  as  we  have  before  described  (3.'58,'?),  we 
should  never  require  more,  even  from  a  proprietor's  bailiif ;  many  of  whom  the  nine 
forms  just  given  (4887)  would  only  puzzle,  and  some  wc  have  known  them  lead  to  the 
greatest  errors  and   confusion.      Munro's    Gtdde  to   Farm  Book-keeping  (Edin.  12mo. 

1821)  may  be  recommended  to  the  practical  farmer;  but  no  form  of  books,  or  mode 
of  procedure  will  enable  a  farmer  to  know  whether  he  is  losing  or  gaining  but  that  of 
taking  stock. 

4898.  A  form  for  a  cattle  stock  account  has  been  recommended  by  Sir  Patrick  Murray, 
of  which  it  may  be  useful  to  present  a  specimen.  This  form.  Sir  Patrick  observes,  has 
been  kept  at  his  estate  of  Ochtertyre,  in  Perthshire,  for  twenty-two  years,  and  found  per- 
fectly adapted  to  the  purpose  in  view ;  being  sufficiently  simple  in  form  to  be  under- 
stood by  every  farm  manager,  and  sufficiently  comprehensive  in  particulars  to  embrace 
all  the  requisite  details.  They  may  be  either  made  up  quarterly,  half-yearly,  or  yearly. 
Sir  Patrick  adopts  the  half-yearly  mode. 
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Sect.  II.      Manageinent  of  Servarits. 

4900.  Informer  times,  farm  servants  lived  at  the  same  table  with  their  masters,  and 
that  is  still  the  practice  in  those  districts  where  the  farms  are  small.  On  moderate-sized, 
and  on  large  farms,  they  are  usually  sent  to  a  separate  table  ;  but  of  late  a  custom  has  been 
introduced  of  putting  them  on  board-wages.  This  is  a  most  pernicious  practice  ;  which 
often  leads  them  to  the  ale-house,  corrupts  their  morals,  and  injures  their  health.  It  is  a 
better  plan,  with  a  view  of  lessening  trouble,  to  board  them  with  the  baiUff;  but  it  is  still 
more  desirable  for  the  farmer  to  have  them  under  his  own  eye,  that  he  may  attend  to 
their  moral  conduct.  He  will  find  much  more  useful  assistance  from  the  decent  and 
the  orderly  than  from  the  idle  and  the  profligate. 

4901.  The  best  mode  of  managing  yearly  married  servants,  whether  ploughmen  or 
labourers,  we  conceive  to  be  that  already  referred  to  (4870)  as  practised  in  Northumberland, 
and  other  northern  counties.  Marshal  {Review  of  Bailey  s  Northumberland)  calls  it  a 
remain  of  feudal  times ;  but  certainly,  if  it  be  so,  it  appears  one  of  those  remains  which 
should  be  carefully  preserved.  We  may  challenge  the  empire  to  produce  servants  and 
farm  operations  equal  to  those  where  this  system  is  adopted.  The  great  excellence  of  the 
system  consists  on  its  being  founded  in  the  comfort  of  the  servant. 

4902.  The  permanent  labourers  on  a  farm  ought  to  be  treated  in  the  same  manner  as 
the  ploughmen  ;  and  indeed  it  is  much  to  be  wished,  for  the  sake  both  of  humanity  and 
morality,  that  all  married  labourers,  who  live  in  the  country,  should  have  gardens  attached 
to  their  cottages,  if  not  a  cow  kept,  and  a  pig  and  fowls,  in  the  manner  of  the  Scottish 
ploughmen.  Some  valuable  observations  on  this  subject  will  be  found  in  The  Husbandry 
of  Scotland. 

4903.  Temporary  labourers,  or  such  as  are  engaged  for  hay-making,  reaping,  turnip- 
hoeing,  &c.  are  for  the  most  part  beyond  the  control  of  the  farmer,  as  to  their  living  and 
lodging.  It  is  a  good  practice,  however,  where  hay-making  and  reaping  are  performed 
by  the  day,  to  feed  the  operators,  and  to  lodge  on  the  premises  such  of  them  as  have  not 
homes  in  the  neighbourhood  ;  providing  them  with  a  dry  loft  and  warm  blankets.  Piece 
or  job-work,  however,  is  now  becoming  so  very  general,  in  all  farm  operations  performed 
by  occasional  labourers,  that  attention  to  these  particulars  becomes  unnecessary,  and  the 
fanner's  chief  business  is  to  see  that  the  work  be  properly  done. 

4904.  ^  day's  tvork  of  a  country  labourer,  is  ten  hours  during  the  spring,  summer, 
and  autumn  quarters.  Farmers,  however,  are  not  at  all  uniform  in  their  hours  of 
working  during  these  periods.  Some  begin  at  five  o'clock,  rest  three  hours  at  mid- 
day, during  the  more  violent  heat  of  the  sun,  and  fill  up  their  day's  work  by  beginning 
again  at  one  o'clock,  and  ending  at  six  in  the  evening.  Others  begin  at  six,  and  end 
at  six,  allowing  half  an  hour  at  breakfast,  and  an  hour  at  dinner.  But  although  these 
are  the  ordinary  hours,  both  for  ser\'ants  and  labourers,  during  the  more  busy  sea- 
sons of  the  year,  yet  neither  of  them  will  scruple  to  work  either  sooner  or  later,  when 
occasion  requires.  In  regard  to  the  winter  months,  the  hours  of  labour  are  from  the 
dawn  of  morning,  as  long  as  it  is  light,  with  the  allowance  of  about  half  an  hour  at  mid- 
day for  dinner. 

4905.  That  the  rate  cf  labour  must  in  a  great  measure  depend  upon  the  price  of  grain, 
is  a  general  principle.  In  England,  the  value  of  a  peck  of  wheat,  and  in  Scotland,  of  a 
peck  of  oatmeal  (being  the  principal  articles  of  subsistence  of  tlie  lower  orders  of  the 
people  in  the  two  countries),  were  long  accounted  an  equivalent  to  the  daily  pay  of  a 
labourer.  In  both  countries,  however,  the  price  of  potatoes  has,  of  late  years,  had  a 
considerable  influence  on  the  rate  of  labour ;  and  in  England,  the  effects  of  the  poor 
laws  have  tended  to  keep  down  that  rate  below  the  increased  price  of  provisions,  and 
thus  have  deranged  the  natural  progress  of  things.  It  has  been  ascertained,  that  a 
man,  his  wife,  and  from  two  to  three  children,  if  wheat  is  their  habitual  food,  will 
require  ten  gallons  weekly.  When  they  live  on  bread,  hard-working  people  ought  to 
have  the  best  kind,  as  that  will  furnish  the  most  nutrition.  How,  then,  could  a 
labourer  and  his  family  exist  upon  wages  of  from  65.  to  9s.  per  week,  when  wheat  is 
from  85.  to  \0s.  or  12s.  per  bushel?  The  difference  is  compensated  by  the  poor-rates, 
a  most  exceptionable  mode  of  making  up  the  deficiency  ;  for  labour  would  otherwise 
have  found  its  own  level,  and  the  labourer  would  have  obtained  the  price  of  a  bushel  and 
a  half  of  wheat  weekly. 

4906.  In  Scotland,  the  rate  of  labour  has  increased  beyond  the  price  of  provisions.  Prior  to  1792,  the 
average  price  of  a  peck  of  oatmeal  was  Is.  Id.,  and  the  average  price  of  a  day's  labour  in  summer  1*.  IJd., 
which  nearly  torresponded  with  the  principle  above  stated:  but  the  average  price  of  a  peck  of  oatmeal 
in  1810  was  \s.  S^d  ,  whilst  the  average  price  of  a  day's  labour  was  Is.  lOjrf. ;  which  shows,  in  a  most  satis, 
factory  manner,  the  very  great  improvement  that  has  taken  place  in  the  lot  of  the  labouring  classes  in 
that  part  of  the  United  Kingdom.     (Gen.  Rep.  vol.  iii.  p.  262.) 

4907.  The  practice  qf  giviTig  labourers  grain,  8jc.  at  a  c/ieap  rate  was  adopted  by  George  III.,  who  car- 
ried on  farming  operations  to  a  considerable  extent,  allowing  his  labourers  flour  at  a  fixed  price,  whatever 
wheat  might  sell  for.  This  benevolent  system  has  been  practised  by  several  gentlemen  farmers,  some  of 
whom  have  allowed  bread,  and  others  a  daily  quantity  of  milk,  at  moderate  prices.  The  same  system  is 
general  in  several  of  the  western  counties,  as  in  Dorset,  Devon,  and  Cornwall,  where  the  labourers  have 
a  standing  supply  of  bread-corn  ;  of  wheat  at  6s.  and  of  barley  at  3s.  per  bushel.     In  some  of  the  midland 
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counties  the  day- wages  are  regulated  by  the  price  of  the  best  wheaten  bread:  thus  the  price  of  a  half, 
peck  loaf  forms  the  day-wages  for  out-of-door  farm  servants.  Of  late  years  this  rule  has  been  departed 
from  in  favour  of  the  labourers  :  tlius,  wlien  bread  is  at  Is.  ikl.  the  half-peck,  then  wages  are  Is.  lOrf. ;  and 
when  at  iis.,  the  wages  are  2s.  4rf. 

4908.  Most  descriptions  of  country  labour,  performed  without  the  aid  of  horses,  may 
be  let  by  the  job.  Farey,  in  his  excellent  Report  of  Derbyshire,  informs  us,  that  besides 
all  ordinary  laboin-,  the  late  John  Billingsley,  of  Ashwick  Grove,  in  Somersetshire,  let 
his  ploughing,  harrowing,  rolling,  sowing,  turning  of  corn  when  cut,  hay-making,  &c. 
by  the  acre  ;  from  which  he  found  great  advantages,  even  where  his  own  oxen  and  horses 
were  used  by  the  takers  of  the  work.  Whether  we  regard  despatch,  economy,  perfec- 
tion of  rural  works,  or  the  l)ettering  of  the  condition  of  the  labourers  therein,  nothing 
•wiW  contribute  so  much  to  all  these  as  a  general  system  of  letting  works  at  fair  and 
truly  apportioned  prices,  according  to  the  degree  of  labour  and  skill  required  in  each 
Icind  of  work.  Few  persons  have  doubted  that  despatch  and  economy  are  attainable  by 
this  method ;  but  those  who  have  indolently  or  improperly  gone  about  the  letting  of  their 
labour,  have  uniformly  complained  of  its  being  slovenly  done,  and  of  the  proneness  of 
the  men  to  cheat  when  so  employed.  Such  frauds  are  to  be  expected  in  all  modes  of 
employment,  and  can  only  be  counteracted,  or  made  to  disappear,  by  competent 
knowledge  and  due  vigilance  in  the  employer,  or  his  agents  and  foremen,  who  ought 
to  study  and  understand  the  time  and  degree  of  exertion  and  skill,  as  well  as  the 
best  methods,  in  all  their  minutias,  of  performing  the  various  works  they  have  to 
let.  At  first  sight  these  might  seem  to  be  very  difficult  and  unattainable  qualifications 
in  farmers'  bailiffs  or  foremen,  but  it  is  nevertheless  certain,  that  a  proper  system  and 
perseverance  will  soon  overcome  these  difficulties.  One  of  the  first  requisites  is,  the 
keeping  of  accurate  and  methodical  day-accounts  of  all  men  employed;  and,  on  the 
measuring  up  and  calculating  of  every  job  of  work,  to  register  how  much  has  been  earned 
per  day,  and  never  to  attempt  abatement  of  the  amount,  should  this  even  greatly  exceed 
the  ordinary  day's  pay  of  the  country ;  but  let  this  experience  gained  operate  in  fixing 
the  price  of  the  next  job  of  the  same  work,  in  order  to  lessen  the  earnings  by  degrees,  of 
fully  competent  and  industrious  men,  to  1^  or  1^  times  the  ordinary  wages  when  working 
by  the  day. 

4909.  Form  the  men  into  small  gangs,  according  to  their  abilities  and  industry,  and  always  set  the  best 
gang  about  any  new  kind  of  work,  or  one  whose  prices  want  regulating  :  encourage  these  by  liberal  prices 
at  first,  gradually  lowering  them  ;  and  by  degrees  introduce  the  other  gangs  to  work  with  or  near 
them  at  the  same  kind  of  work.  On  the  discovery  of  any  material  slight  of  or  deceptions  in  the  work, 
at  the  time  of  measuring  it,  more  than  their  proportionate  values  should  be  deducted  for  them, 
and  a  separate  job  made  to  one  of  the  best  gangs  of  men,  for  completing  or  altering  it  •  by  which  means 
shame  is  made  to  operate,  with  loss  of  earnings,  in  favour  of  greater  skill,  attention,  and  honesty  in 
future.  When  the  necessity  occurs  of  employing  even  the  best  men  by  the  day,  let  the  periods  be  as 
short  as  possible,  and  the  prices  considerably  below  job  earnings  ;  and  contrive,  by  the  otter  of  a  desiralile 
job  to  follow,  to  make  it  their  interest  and  wish  to  despatch  the  work  that  is  necessary  to  be  done  by  the 
day,  in  order  to  get  again  to  piece-work.  The  men  being  thus  induced  to  study  and  contrive  the 
readiest  and  best  methods  of  performing  every  part  of  their  labour,  and  of  expending  their  time,  the  work 
will  unquestionably  be  better  done  than  by  the  thoughtless  drones  who  usually  work  by  the  day.  And 
that  these  are  the  true  methods  of  bettering  the  condition  of  the  labourers,  Malthus  has  ably  shown  in 
theory ;  and  all  those  who  have  adopted  and  persevered  in  them  have  seen  the  same  in  practice.  {Farei/'s 
Derbyshire,  vol.  iii.  192.) 

Sect.  III.      Arrangement  of  Farm  Labour. 

4910.  The  importance  of  order  and  system  we  have  already  insisted  on  (.3370),  and  the 
subject  can  hardly  be  too  often  repeated.  To  conduct  an  extensive  farm  well  is  not  a 
matter  of  trivial  moment,  or  one  to  the  management  of  which  every  iifian  is  competent. 
Much  may  be  effected  by  capital,  skill,  and  industry ;  but  even  these  will  not  always 
ensure  success  without  judicious  arrangement.  With  it,  a  farm  furnishes  an  uninter- 
rupted succession  of  useful  laboin-  during  all  the  seasons  of  the  year;  and  the  most  is 
made  that  circumstances  will  admit  of,  by  rcgidarly  etnploying  the  labouring  persons  and 
cattle,  at  such  works  as  are  likely  to  be  the  most  profitable.  Under  such  a  system  it  is 
hardly  to  be  credited  how  little  time  is  lost,  either  of  the  men  or  horses,  in  the  course 
of  a  whole  year.  This  is  a  great  object ;  for  each  horse  may  be  estimated  at  three 
shillings  per  day,  and  each  man  at  two  shillings.  Every  day,  therefore,  in  which  a 
man  and  horse  are  unemployed  occasions  the  loss  of  at  least  five  shillings  to  the 
husbandman. 

4911.  As  the  foundation  of  a  proper  arrangement,  it  is  necessary  to  have  a  plan  of  the 
farm,  or  at  least  a  list  of  the  fields  or  parcels  of  land  into  which  it  is  divided,  describing 
their  productive  extent,  the  quality  of  the  soil,  the  preceding  crops,  the  cultivation  given 
to  each,  and  the  species  and  quantity  of  manin-e  they  have  severally  received.  The 
future  treatment  of  each  field,  for  a  succession  of  years,  may  then  be  resolved  on  with  more 
probability  of  success.  With  the  assistance  of  such  a  statement,  every  autumn  an 
arrangetnent  of  crops  for  the  ensuing  year  ought  to  be  made  out ;  classing  the  fields  or 
pieces  of  land,  according  to  the  purposes  for  which  they  are  respectively  intended.  The 
number  of  acres  allotted  for  arable  land,  meadow,  or  pasture,  will  thus  be  ascertained. 
It  will  not  then  be  difficult  to  discover  what  number  of  horses  and  labourers  will  be 
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required  dining  the  season  for  the  fields  in  culture,  nor  the  live  stock  that  will  be  neces- 
sary for  the  pasture  land.  The  works  of  suimner  and  harvest  will  likewise  be  foreseen, 
and  proper  hands  engaged  in  due  time  to  perfoim  them. 

4912.  A  farmer  should  have  constantli/  in  view  a  judicious  rotation  of  crops,  according 
to  the  nature  and  quality  of  his  soil,  and  should  arrange  the  quantity  and  succession  of 
labour  accordingly.  Team  labour,  when  frost  and  bad  weather  do  not  intervene,  should 
be  arranged  for  some  months ;  and  liand  laboin-,  for  some  weeks,  according  to  the  season 
of  the  year.  "A  general  memorandum  list  of  business  to  be  done,"  may  therefore  be 
useful,  that  nothing  may  escape  the  memory,  and  that  the  most  requisite  work  may  be 
brought  forward  first,  if  suitable  to  the  state  of  the  weather.  In  this  way  the  labour 
will  go  on  regularly,  and  without  confusion  ;  while,  by  a  proper  attention,  either  a  dis- 
tribution of  labour,  or  an  occasional  consolidation  of  it,  may  be  applied  to  every  part  of 
the  farm. 

4913.  As  general  rules,  connected  with  the  arrangement,  and  the  successful  manage- 
ment of  a  farm,  the  following  are  particularly  to  be  recommended  :  — 

4914.  The  farmer  ought  to  rise  early,  and  see  that  otiiers  do  so.  In  the  winter  season  breakfast  should 
be  taken  by  candle-light,  for  by  this  means  an  hour  is  gained  which  many  farmers  indolently  lose;  though 
six  hours  in  a  week  are  nearly  equal  to  the  working  part  of  a  winter  day.  This  is  a  material  object,  where 
a  number  of  servants  are  employed.  It  is  also  particularly  necessary  for  farmers  to  insist  on  the  punctual 
performance  of  their  orders. 

4915.  The  ii'liolefarm  should  be  regularly  inspected,  and  not  only  every  field  examined,  but  every  beast 
seen,  at  least  once  a  day,  either  by  the  occupier,  or  by  some  intelligent  servant. 

4916.  In  a  considerable  farm,  it  is  of  the  utmost  consequence  to  have  servants  specially  approp-iated 
for  each  of  the  most  important  departments  of  labour;  for  there  is  often  a  great  loss  of  time,  where  per- 
sons are  frequently  changing  their  employments.  Besides,  where  the  division  of  labour  is  introduced, 
work  is  executed  not  only  more  expeditiously,  but  also  much  better,  in  consequence  of  the  same  hands 
being  constantly  employed  in  one  particular  department.  For  that  purpose,  the  ploughmen  ought  never 
to  be  employed  in  manual  labour,  but  regularly  kept  at  work  with  their  horses,  when  the  weather  will 
admit  of  it. 

4917.  To  arrange  the  operation  qf  ploughing,  according  to  the  soils  cultivated,  is  an  object-of  essential 
importance.  On  many  farms  there  are  fields  which  are  soon  rendered  unfit  to  be  ploughed,  either  by 
much  rain  or  by  severe  drouglit.  In  such  cases,  the  prudent  farmer,  before  the  wet  season  commences, 
should  plough  such  land  as  in  the  greatest  danger  of  being  injured  by  too  much  wet ;  and  before  the  dry 
period  of  the  year  sets  in,  he  should  till  such  land  as  in  the  greatest  danger  of  being  rendered  unfit  for 
ploughing  by  too  much  drought.  The  season  between  seed-time  and  winter  may  be  well  occupied  in 
working  soils  intended  to  be  sown  with  beans,  oats,  barley,  and  other  spring  crops.  On  farms  where 
these  rules  are  attended  to  there  is  always  some  land  in  a  proper  condition  to  be  ploughed,  or  to  be 
worked  by  the  improved  harrows  or  grubbers  ;  and  there  is  never  any  necessity  either  for  delaying  the 
work,  or  performing  it  improperly. 

4918.  Every  means  should  be  thought  of  to  diminish  labour,  or  to  increase  its  power.  For  instance,  by 
proper  arrangement,  five  horses  may  do  as  much  labour  as  six  j)erform,  according  to  the  usual  mode  of 
employing  them.  One  horse  may  be  employed  in  carting  turnips  during  winter,  or  in  other  necessary 
farm-work  at  other  seasons,  w  ithout  the  necessity  of  reducing  the  number  of  ploughs.  When  driving 
dung  from  the  farm-yard,  three  carts  may  be  used,  one  always  filling  in  the  yard,  another  going  to  the 
field,  and  a  third  returning  ;  the  leading  horse  of  the  empty  cart  ought  then  to  be  unyoked,  and  put  to 
the  full  one.  In  the  same  manner,  while  one  pair  of  horses  are  preparing  the  land  for  sowing  turnips, 
the  other  three  horses  may  be  employed  in  carrying  the  dung  to  the  land,  either  with  two  or  three  carts, 
as  the  situation  of  the  ground  may  happen  to  require.  By  extending  the  same  management  to  other  farm 
operations,  a  considerable  saving  of  labour  may  be  etTected. 

4919.  Previously  to  engaging  in  a  work,  whether  of  ordinary  practice,  or  of  intended  improvement, 
the  best  consideration  of  which  the  farmer  is  capable  ought  to  be  given  to  it,  till  he  is  satisfied  that  it 
is  advisable  for  him  to  attempt  it.  When  begun,  he  ought  to  proceed  in  it  with  much  attention  and 
perseverance,  until  he  has  given  it  a  fair  trial.  It  is  a  main  object,  in  carrying  on  improvements,  not  to 
attempt  too  much  at  once ;  and  never  to  begin  a  work  without  a  probability  of  being  able  to  finish  it  in 
due  season. 

4920.  Bi/  the  adoption  of  these  rides,  every  farmer  ivill  be  master  of  his  time,  so  that  every 
thing  required  to  be  done  will  be  performed  at  the  proper  moment,  and  not  delayed 
till  the  season  and  opportunity  have  been  lost.  The  impediments  arising  from  bad  wea- 
ther, sick  servants,  or  the  occasional  and  necessary  absence  of  the  master,  will,  in  that 
case,  be  of  little  consequence,  nor  will  they  embarrass  the  operations  to  be  carried  on  ; 
and  the  occupier  wiU  not  be  prevented  from  attending  to  even  the  smallest  concerns  con- 
nected with  his  business,  on  the  aggregate  of  which  his  prosperity  depends. 

Sect.  IV.     Domestic  Management  and  personal  Expenses. 

4921.  On  domestic  affairs  a  hint  may  suffice.  Young  farmers  beginning  house- 
keeping, like  most  others  in  similar  circumstances,  are  aj)t  to  sink  too  great  a  proportion 
of  their  capital  in  furniture,  and  furnishing  riding-horses,  carriages,  &c.  ;  and  some- 
times to  live  up  to,  or  even  beyond,  their  income.  We  do  not  mean  that  farmers  should 
not  live  as  well  as  other  men  of  the  same  property  ;  but  merely  that  all  beginners  should 
live  within  their  income.  Even  in  the  marketing  expenses  care  is  requisite  ;  and  the 
prudent  fanner  will  do  well,  every  penny  or  sixpence  he  lays  out,  to  reckon  up  in  his 
mind  what  that  sum  per  day  would  amount  to  in  a  year.  The  amount  will  often 
astonish  him,  and  lead  to  economy  and,  where  practicable,  retrenchment.  Saving,  as 
Franklin  has  inculcated,  is  the  only  certain  way  of  accumulating  money. 

4922.  In  regard  to  housekeeping,  it  is  observed  in  The  Code  of  Agriculture,  that  the 
safest  plan  is,  not  to  sufi'er  it  to  exceed  a  certain  sum  for  bought  articles  weekly.  An 
annual  sum  should  be  allotted  for  clothing,  and  tlie  personal  expenses  of  the  farmer,  his 
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wife  and  children,  which  ought  not  to  be  exceeded.  The  whole  allotted  expense  should 
be  considerably  within  the  probable  receipts ;  and,  if  possible,  one  eighth  of  the  income 
annually  received  should  be  laid  up  for  contingencies,  or  expended  in  extra  improve- 
ments on  the  farm. 


BOOK  VI. 

CULTURE    OF    FARM    LANDS. 


4923.  Tbe  business  of/arming  consists  of  the  culture  of  vegetables,  and  the  treatment 
or  culture  of  animals  ;  in  practice  these  are  generally  carried  on  together,  but  may  be 
more  conveniently  treated  of  apart.  In  this  Book,  therefore,  we  confine  ourselves  to  the 
culture  of  vegetable,  and  shall  consider  in  succession  the  general  processes  of  cidture ; 
the  culture  of  corn  and  pulse  ;  of  roots  and  leaves ;  of  herbage  plants ;  of  grasses ;  and 
of  manufactorial  plants. 


Chap.  I. 
General  Processes  common  to  Farm  Lands. 

4924.  Among  general  processes,  those  which  merit  particular  notice  in  this  place  are, 
the  rotation  of  crops,  the  working  of  fallows,  and  the  management  of  manures.  The 
theory  of  these  processes  has  been  already  given  in  treating  of  soils  and  manures 
(Part  II.  Book  III.)  ;  and  it  therefore  only  remains  to  detail  their  application  to 
practice  under  different  circumstances. 

Sect.  I.     Rotation  of  Crops  suitable  to  different  Descriptions  of  Soils. 

4925.  The  proper  distribution  of  crops,  and  a  plan  for  their  successio7i,  is  one  of  the  first 
subjects  to  which  a  farmer  newly  entered  on  a  farm  requires  to  direct  his  attention. 
The  kind  of  crops  to  be  raised  are  determined  in  a  great  measure  by  tlie  climate,  soil, 
and  demand,  and  the  quantity  of  each  by  the  value,  demand,  and  the  adjustment  of  farm 
labour. 

4926.  In  the  adjustment  of  farm  labour,  the  great  art  is  to  divide  it  as  equally  as  pos- 
sible throughout  the  year.  Thus  it  would  not  answer  in  any  situation  to  sow  exclusively 
autumn  crops,  as  wheat  or  rye  ;  nor  only  spring  corns,  as  oats  or  barley  ;  for  by  so  doing 
all  the  labour  of  seed-time  would  come  on  at  once,  and  the  same  of  harvest  work,  while 
the  rest  of  the  year  there  would  be  little  to  do  on  the  farm.  But  by  sowing  a  portion 
of  each  of  these  and  other  crops,  the  labour  both  of  seed-time  and  harvest  is  divided  and 
rendered  easier,  and  is  more  likely  to  be  done  well  and  in  season.  But  this  point  is  so 
obvious  as  not  to  require  elucidation. 

4927.  The  succession  or  rotation  of  crops  is  a  point  on  which  the  profits  of  the  farmer 
depend  more  than  on  any  other.  It  is  remarked  by  Arthur  Young,  that  agricultural 
writers,  previously  to  the  middle  of  the  eighteenth  century,  paid  little  or  no  attention  to 
it.  They  recite,  he  says,  courses  good,  bad,  and  execrable  in  the  same  tone,  as  matters 
not  open  to  praise  or  censure,  and  unconnected  with  any  principles  that  could  throw  light 
on  the  arrangement  of  fields.  The  first  writer  who  assigned  due  importance  to  the  subject 
of  rotations  seems  to  have  been  the  Rev.  Adam  Dickson,  in  his  Treatise  on  Agriculture, 
published  in  Edinburgh  in  1777;  and  soon  afterwards  Lord  Kaimes,  in  his  Gentleman 
Farmer,  illustrates  the  importance  of  the  subject :  both  writers  were  probably  led  to  it 
by  observing  the  effects  of  the  Norfolk  husbandry,  then  beginning  to  be  introduced  to 
Berwicksliire.  But  whatever  may  have  been  the  little  attention  paid  to  this  subject  by 
former  writers,  the  importance  of  the  subject  of  rotations,  and  the  rule  founded  on  the 
principles  already  laid  down,  that  culmiferous  crops  ripening  their  seeds  should  not  be 
repeated  without  the  intervention  of  pulse,  roots,  herbage,  or  fallow,  is  now  "  recognised 
in  the  practice  and  writings  of  all  judicious  cultivators,  more  generally  perhaps  than  any 
other."  {Edit,  of  Farmer's  Mag.) 

4928.  The  system  of  rotations  is  adapted  for  every  soil,  though  no  particular  rotation  can  be  given  for 
any  one  soil  which  will  answer  in  all  cases ;  as  something  depends  on  climate,  and  something  also  on  the 
kind  of  produce  for  which  there  is  the  greatest  market  demand.  But  wherever  the  system  of  rotations  is 
followed,  and  the  several  processes  of  labour  which  belong  to  it  properly  executed,  land  will  rarely  get  into 
a  foul  and  exhausted  state,  or  at  least,  if  foul  and  exhausted  under  a  judicious  rotation,  "  matters  would 
be  much  worse  were  any  other  system  followed. " 

4929.  The  particular  crops  which  enter  into  a  system  of  rotation  must  obviously  be  such  as  are  suited  to 
the  soil  and  climate,  though,  as  the  experienced  author  so  often  quoted  observes,  "  they  will  be  somewhat 
varied  by  local  circumstances,  such  as  the  proximity  of  towns  and  villages,  where  there  is  a  greater  de- 
mand for  turnips,  potatos,  hay,  &c.  than  in  thinly  peopled  districts.  In  general,  beans  and  clover,  with 
rye.grass,  are  interposed  between  corn  crops  on  clayey  soils;  and  turnips,  potatoes,  and  clover  with  rye. 
grass  on  dry  loams  and  sands,  or  what  are  technically  known  by  the  name  of  turnip  soils.     A  variety  of 
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other  plants,  sucli  as  peas,  tares,  cabbages,  and  carrots,  occupy  a  part,  though  commonly  but  a  small  part, 
of  that  division  of  a  farm  which  is  allotted  to  green  crops.  This  order  of  succession  is  called  the  system  of 
alternnfe  lutsbatiriry  ;  and  on  rich  soils,  or  such  as  have  access  to  abundance  of  putrescent  manure,  it  is 
certainly  the  most  productive  of  all  others,  both  for  food  for  man  and  for  the  inferior  animals.  One  half 
of  a  farm  is  in  this  course  always  under  some  of  the  different  species  of  cereal  grasses,  and  the  other  half 
under  pulse,  roots,  cultivated  herbage,  or  plain  fallow. 

4930.  J}7it  the prtater part  of  the  arable  land  of  Britain  cannot  be  maintained  in  a  fertile  state  under 
this  management ;  and  sandy  soils,  even  though  highly  manured,  soon  become  too  incohesive  under  a 
course  of  constant  tillage.  It  therefore  becomes  necessary  to  leave  that  division  or  bfenk  that  carries  cul- 
tivated herbage  to  be  pastured  for  two  years  or  more,  according  to  the  degree  of  its  consistency  and  fer- 
tility ;  and  all  the  fields  of  a  farm  are  treated  thus  in  their  turn  if  they  require  it.  This  is  called  the 
system  of  convertible  husbandry,  a  regular  change  being  constantly  going  on  from  aration  to  pasturage, 
and  r<ice  versa. 

4-y3I.  Not  to  repeat  the  same  kind  of  crop  at  too  short  intervals,  is  another  rule  with  regard  to  the  suc- 
cersion  of  crops.  Whatever  may  be  the  cause,  whether  it  is  to  be  sought  for  in  the  nature  of  the  soil  or 
of  the  plants  themselves,  experience  clearly  proves  the  advantages  of  introducing  a  diversity  of  species 
into  every  course  of  cropping.  When  land  is  pastured  several  years  before  it  is  brought  again  under  the 
plough,  there  may  lie  less  need  for  adhering  steadily  to  this  rule ;  but  the  degeneracy  of  wheat  and  other 
corn  crops  recurring  upon  the  same  land  e-  ery  second  year  for  a  long  period,  has  been  very  generally  ac. 
knowledged.  It  is  the  same  with  what  are  called  green  crops  ;  beans  and  peas,  potatos,  turnips,  and  in 
an  especial  manner  red  clover,  become  all  of  them  much  less  productive,  and  much  more  liable  to  disease, 
when  they  come  into  the  course,  upon  the  same  land,  every  second,  third,  or  fourth  year.  But  what  the 
interval  ought  to  be  has  not  yet  been  ascertained,  and,  from  the  great  number  of  years  that  experiments 
must  be  continued  to  give  aiiy  certain  result,  probably  cannot  be  determined  until  the  component  parts  of 
soils,  and  particularly  the  sort  of  vegetable  nourishment  which  each  species  of  plant  extracts  from  the 
soil,  have  been  more  fully  investigated. 

4-932.  A  change  of  variety  as  well  as  of  the  species,  and  even  of  the  plants  of  the  same  variety,  is  found 
to  be  attended  with  advantage  ;  and  in  the  latter  case,  or  a  change  of  seed,  the  species  and  variety  being 
the  same,  the  practice  is  almost  universal.  It  is  well  known,  that  of  two  parcels  of  wheat,'for  instance,  as 
much  alike  in  quality  as  possible,  the  one  which  had  grown  on  a  soil  differing  much  from  that  on  which 
it  is  to  be  sown,  will  yield  a  better  produce  than  the  other  that  grew  in  the  same  or  a  similar  soil  and  cli- 
mate. The  farmers  of  Scotland  accordingly  find  that  wheat  from  the  south,  even  though  it  be  not,  as  it 
usually  is,  better  than  their  own,  is  a  very  advantageous  change;  and  oats  and  other  grain  brought  from 
a  clayey  to  a  sandy  soil,  other  things  being  equal,  are  more  productive  than  such  as  have  grown  on  sandy 
soil  {Supp.  Encyc.  Brit.  art.  Agr.  144.) 

4933.  The  following  are  examples  of  rotations  suited  to  different  soils,  as  given  in  Brown's 
excellent  Treatise  on  Rural  Affairs.  The  basis  of  every  rotation,  he  says,  "  we  hold  to 
be  either  a  bare  summer  fallow,  or  a  fallow  on  which  drilled  turnips  are  cultivated,  and 
its  conclusion  to  be  with  the  crops  taken  in  the  year  preceding  a  return  of  fallow  or  drilled 
turnips,  when  of  course  a  new  rotation  commences. 

4934.  Botationfor  strong' deep  lands.  According  to  this  rotation,  wheat  and  drilled  beans  are  the  crops 
to  be  cultivated,  though  clover  and  rye-grass  may  be  taken  for  one  year  in  place  of  beans,  should  such  a 
variety  be  viewed  as  more  eligible.  The  rotation  begins  with  summer  fallow,  because  it  is  only  on  strong 
deep  lands  that  it  can  be  profitably  practised  ;  and  it  may  go  on  for  any  length  of  time,  or  so  long  as  the 
land  can  be  kept  clean,  though  it  ought  to  stop  the  moment  that  the  land  gets  into  a  contrary  condition.  A 
considerable  quantity  of  manure  is  required  to  go  on  successfully  ;  perhaps  dung  should  be  given  to  each 
bean  crop;  and  if  this  crop  is  drilled  and  attentively  horse-hoed,  the  rotation  may  turn  out  to  be  one  of 
the  most  profitable  that  can  be  exercised. 

4935.  Botntion  for  loams  and  clays.  Where  it  may  not  be  advisable  to  carry  the  first  rotation  into 
execution,  a  different  one  can  be  practised,  according  to  which  labour  will  be  more  divided,  and  the  usual 
grains  more  generally  cultivated ;  for  instance,  the  following,  which  used  to  be  common  in  East  Lo- 
thian :  — 

1.  Fallow,  with  dung.  4.  Barley.  7.  Beans  drilled  and  horse-hoed. 

2.  Wheat.  5.  Clover  and  rye-grass.         8.  Wheat. 

3.  Beans,  drilled  and  horse-hoed.      6.  Oats  or  wheat. 

This  rotation  is  excellently  calculated  to  insure  an  abundant  return  through  the  whole  of  it,  provided 
dung  is  bestowed  upon  the  clover  stubble.  Without  this  supply  the  rotation  would  be  crippled,  and 
inferior  crops  of  course  produced  in  the  concluding  years. 

4936.  Botationfor  clays  and  loams  of  an  inferior  description.  This  rotation  is  calculated  for  soils  of  an 
inferior  description  to  those  already  treated  of. 

1.  Fallow,  with  dung.  3.  Clover  and  rye-grass.  5.  Beans,  drilled  and  horse-hoed. 

2.  Wheat.  4.  Oats.  6.  Wheat. 

According  to  this  rotation,  also  in  use  in  East  Lothian,  the  rules  of  good  husbandry  are  studiously  practised  ; 
while  the  sequence  is  obviously  calculated  to  keep  the  land  in  good  order,  and  in  such  a  condition  as  to 
ensure  crops  of  the  greatest  value.  If  manure  is  bestowed  either  upon  the  clover-stubble  or  before  the 
beans  are  sown,  the  rotation  is  one  of  the  best  that  can  be  devised  for  the  soils  mentioned. 

4937.  Botationfor  thin  clays.  On  thin  clays  gentle  husbandry  is  indispejisably  necessary,  otherwise  the 
soil  may  be  exhausted,  and  the  produce  unequal  to  the  expense  of  cultivation.  Soils  of  this  description  will 
not  improve  much  while  under  grass ;  but  unless  an  additional  stock  of  manure  can  be  procured,  there  is 
a  necessity  of  refreshing  them  in  that  way,  even  though  the  produce  should  in  the  mean  time  be  compa- 
ratively of  small  value.     The  following  rotation  is  not  an  improper  one  :  — 

1.  Fallow,  with  dung.  3.  Grass  pastured,  but  not  too  early  eaten.  5.  Grass. 

2.  Wheat.  4  Grass.  6.  Oats. 
This  rotation  may  be  shortened  or  lengthened,  according  to  circumstances,  but  should  never  extend 
further  in  point  of  ploughing  than  when  dung  can  be  given  to  the  fallow-break.     This  is  the  keystone  of 
the  whole;  and  if  neglected  the  rotation  is  rendered  useless. 

4938.  Bolation  for  peat  earth  soils.  These  are  not  friendly  to  wheat,  unless  aided  by  a  quantity  of  cal- 
careous matter.  Taking  them  in  a  general  point  of  view,  it  is  not  advisable  to  cultivate  wheat,  but  a 
crop  of  o.its  may  almost  be  depended  upon,  provided  the  previous  management  has  been  judiciouslv  exe. 
cuted.  If  the  subsoil  of  peat  earth  lands  is  retentive  of  moisture,  the  process  ought  to  commence  with  a 
bare  summer  fallow  ;  but  if  such  are  incumbent  on  free  and  open  bottoms,  a  crop  of  turnips  may  be  sub- 
stituted  for  fallow ;  according  to  which  method,  the  surface  will  get  a  body  which  naturally  it  did  not 
possess.  Grass  on  such  soils  must  always  occupy  a  great  space  of  every  r.tation,  because  physical  cir. 
<  umstances  render  regular  cropping  utterly  impracticable. 

1.  Fallow,  or  turnips  with  dung.  quantity  of   perennial  rye-      circumstances  permit  the  land  to 

2   Oats  of  an  early  variety.  grass.  be  broken  up,  when  oats  are  to  be 

3.  Clover,    and  a  considerable    4.  Pasture  for  several  years,  till      repeated. 
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4939.  Rotation  for  lioht  soils.  These  are  easily  managed,  tliough  to  procure  a  full  return  of  the  profit 
which  they  are  capable  of  yielding,  requires  generally  as  much  attention  as  is  necessary  in  the  manage- 
ment  of  those  of  a  stronger  description.  Upon  light  soils,  a  bare  summer  fallow  is  seldom  called  for,  as 
cleanliness  may  be  preserved  by  growing  turnips,  and  other  leguminous  articles.  Grass  also  is  of  emi. 
nent  advantage  upon  such  soils,  often  yielding  a  greater  profit  than  what  is  afforded  by  culmiferous 
crops. 

1.  Turnips.  3.  Clover  and  rye-grass. 

2.  Spring  wheat,  or  barley.  4.  Oats  or  wheat. 

This  is  a  fashionable  rotation;  but  it  may  be  doubted  whether  a  continuance  of  it  for  any  considerable 
period  is  advisable,  because  both  turnips  and  clover  are  found  to  fall  ofl' when  repeated  so  often  as  once  in 
four  years.  Common  red  clover  will  not  grow  every  four  years,  unless  gypsum  be  restored  to  the  land. 
Perhaps  the  rotation  would  be  greatly  improved  were  it  extended  t»  eight  years,  whilst  the  ground,  by  such 
an  extension,  would  be  kept  fresh  and  constantly  in  good  condition.  As,  for  instance,  were  seeds  for  pas. 
ture  sown  in  the  second  year,  the  ground  kept  three  years  under  grass,  broke  up  for  oats  in  the  sixth  year, 
drilled  with  beans  and  peas  in  the  seventh,  and  sown  with  wheat  in  the  eighth  ;  the  rotation  would  then 
be  complete,  because  it  included  every  branch  of  husbandry,  and  admitted  a  variety  in  management  gene- 
rally agreeable  to  the  soil,  and  always  favourable  to  the  interest  of  cultivators.  The  rotation  may  also  con. 
sist  of  six  crops,  were  the  land  kept  only  one  year  in  grass,  though  few  situations  admit  of  so  much 
cropping^  unless  additional  manure  is  witliin  reach. 

4940.  Rotation  for  sandy  soils.  These,  when  properly  manured,  are  well  adapted  to  turnips,  though  it 
rarely  happens  that  wheat  can  be  cultivated  on  them  with  advantage,  unless  they  are  dressed  with  alluvial 
compost,  marl,  clay,  or  some  such  substances  as  will  give  a  body  or  strength  to  them,  which  they  do  not 
naturally  possess.  Barley,  oats,  and  rye,  the  latter  especially,  are,  however,  sure  crops  on  sands,  and  in 
favourable  seasons  will  return  greater  profit  than  can  be  obtained  from  wheat. 

1.  Turnips  well  manured  consumed  on  the  ground.        3.  Clover  and  rye-grass. 

2.  Barley  sown  with  clover  and  rye-grass.  4.  Wheat,  rye,  or  oats. 

By  keeping  the  land  three  years  in  grass,  the  rotation  would  be  extended  to  six  years,  a  measure  highly 
advisable." 

4941.  These  examples  are  sufficient  to  illustrate  the  subject  of  improved  rotations; 
but  as  the  best  general  schemes  may  be  sometimes  momentarily  de\'iated  from  with  ad- 
vantage, the  same  able  author  adds,  that  "  cross  cropping,  in  some  cases,  may  perhaps 
be  justifiable  in  practice  ;  as,  for  instance,  we  have  seen  wheat  taken  after  oats  with  great 
success,  when  these  oats  had  followed  a  clover  crop  on  rich  soil ;  but,  after  all,  as  a  ge- 
neral measure,  that  mode  of  cropping  cannot  be  recommended.  We  have  heard  of 
another  rotation,  which  comes  almost  under  the  like  predicament,"  though,  as  the  test  of 
experience  has  not  yet  been  applied,  a  decisive  opinion  cannot  be  pronounced  upon  its 
merits.  This  rotation  begins  with  a  bare  fallow,  and  is  carried  on  with  wheat,  grass  for 
one  year  or  more,  oats,  and  wheat,  where  it  ends.  Its  supporters  maintain  that  beans 
are  an  uncertain  crop,  and  cultivated  at  great  expense ;  and  that  in  no  other  way  will 
corn,  in  equal  quantity  and  of  equal  value,  be  cultivated  at  so  little  expense  as  according 
to  the  plan  mentioned.  That  the  expense  of  cultivation  is  much  lessened,  we  acknow- 
ledge, because  no  more  than  seven  ploughings  are  given  through  the  whole  rotation  ; 
but  whether  the  crops  will  be  of  equal  value,  and  whether  the  ground  will  be  preserved 
in  equally  good  condition,  are  points  which  remain  to  be  ascertained  by  experience." 
{Brown  on  Rural  Affairs.) 

4942.  As  a  general  guide  to  devising  rotations  on  clay  soils,  it  may  be  observed,  that 
winter  or  autumn  sown  crops  are  to  be  preferred  to  such  as  are  put  in  in  spring.  Spring 
ploughing  on  such  soils  is  a  hazardous  business,  and  not  to  be  practised  wliere  it  can 
possibly  be  avoided.  Except  in  the  case  of  drilled  beans,  there  is  not  the  slightest 
necessity  for  ploughing  clays  in  the  spring  months  ;  but  as  land  intended  to  carry  beans 
ought  to  be  early  ploughed,  so  that  the  benefit  of  frost  may  be  obtained,  and  as  the  seed 
furrow  is  an  ebtj  one,  rarely  exceeding  four  inches  in  deepness,  the  hazard  of  spring 
ploughing  for  this  article  is  not  of  much  consequence.  Ploughing  with  a  view  to  clean 
soils  of  the  description  under  consideration  has  little  effect,  unless  given  in  the  summer 
montlis.  This  renders  summer  fallow  indispensably  necessary  ;  and  without  this  radical 
process,  npne  of  the  heavy  and  wet  soils  can  be  suitably  managed,  or  preserved  in  a  good 
condition. 

4943.  To  adopt  a  judicious  rotation  of  cropping  for  every  soil,  requires  a  degree  of 
judgment  in  the  farmer,  which  can  only  be  gathered  from  observation  and  experience. 
The  old  rotations  were  calculated  to  wear  out  the  soil,  and  to  render  it  unproductive. 
To  take  wheat,  barley,  and  oats  in  succession,  a  practice  very  common  thirty  years  ago, 
was  sufficient  to  impoverish  the  best  of  land,  while  it  put  little  into  the  pockets  of  the 
farmer  ;  but  the  modern  rotations,  such  as  those  which  we  have  described,  are  founded 
on  principles  which  ensure  a  full  return  from  the  soil,  without  lessening  its  value,  or  im- 
poverishing its  condition.  Much  depends,  however,  upon  the  manner  in  which  the 
different  processes  are  executed  ;  for  the  best  arranged  rotation  may  be  of  no  avail,  if  the 
processes  belonging  to  it  are  imperfectly  and  unseasonably  executed.  (See  2221.) 
The  best  farmers  in  the  northern  counties  now  avoid  over-cropping  or  treating  land  in 
any  way  so  as  to  exhaust  its  powers,  as  the  greatest  of  all  evils. 

Sect.  II.      The  working  of  Falloxos. 

4944.  The  practice  of  fallowing,  as  we  have  seen  in  our  historical  view  of  Greek  and 
Roman  agriculture,  has  existed  from  the  earliest  ages  ;  and  the  theory  of  its  beneficial 
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effects  we  have  endeavoured  to  explain.  (2175.)  The  Romans  witli  their  agriculture  in- 
troduced fallows  in  every  part  of  Europe ;  and  two  crops,  succeeded  either  by  a  year's 
fallow,  or  by  leaving  the  land  to  rest  for  two  or  more  years,  became  the  rotation  on  all 
soils  and  under  all  circumstances.  This  mode  of  cultivating  arable  land  is  still  the  most 
universal  in  Europe,  and  was  prevalent  in  Britain  till  the  middle  of  the  last  century  ;  but 
RS  a  crop  was  lost  every  year  they  occuiTed,  a  powerful  aversion  from  naked  fallows  arose 
about  that  time,  and  called  forth  numerous  attempts  to  show  that  they  were  unnecessary, 
and  consequently  an  immense  public  loss.  This  anti- fall  owing  mania,  ^s  it  has  been  called, 
was  chiefly  supported  by  Arthur  Young,  Nathaniel  Kent,  and  othd's,  members  or  cor- 
respondents of  the  Board  of  Agriculture  :  it  was  at  its  greatest  heigat  about  the  beginning 
of  the  present  century,  but  has  now  spent  its  force  ;  and  after  e^fiausting  all  the  argu- 
ments on  both  sides,  as  an  able  author  has  observed,  "  the  practice  does  not  ajjpear  to 
give  way,  but  rather  to  extend." 

4945.  The  expediency  or  inexpediency  of  pulverising  and  cleaning  the  soil  by  a  bare  fcdloit', 
is  a  question  that  can  be  determined  only  by  experience,  and  not  by  argument.  No  rea- 
sons, however  ingenious,  for  the  omission  of  this  practice,  can  bring  conviction  to  the 
mind  of  a  farmer,  who,  in  spite  of  all  his  exertions,  finds,  at  the  end  of  six  or  eight  years, 
that  his  land  is  full  of  weeds,  sour,  and  comparatively  unproductive.  Drilled  and  horse- 
hoed  green  crops,  though  cultivated  with  advantage  on  almost  every  soil  are  probably  n 
general  unprofitable  as  a  substitute  for  fallow,  and  after  a  time  altogether  inefficient. 
It  is  not  because  turnips,  cabbages,  &c.  will  not  grow  in  such  soils,  tiiat  a  fallow  is  re- 
sorted to,  but  because,  taking  a  course  of  years,  the  value  of  the  successive  crops  is  found 
to  be  so  much  greater,  even  though  an  unproductive  year  is  interposed,  as  to  induce  a 
preference  to  fallowing.  Horse-hoed  crops,  of  beans  in  particular,  postpone  the  recur- 
rence of  fallow,  but  in  few  situations  can  ever  exclude  it  altogether.  On  the  other  hand, 
the  instances  that  have  been  adduced,  of  a  profitable  succession  of  crops  on  soils  of  this 
description,  without  the  intervention  of  a  fallow,  are  so  well  authenticated,  that  it  would 
be  extremely  rash  to  assert  that  it  can  in  no  case  be  dispensed  with  on  clay  soils.  In- 
stances of  this  kind  arc  to  be  found  in  several  parts  of  Young's  Annals  of  jlgricul- 
ture ;  and  a  very  notable  one,  on  Greg's  farm  of  Coles,  in  Hertfordshire,  is  accurately 
detailed  in  the  sixth  volume  of  The  Communications  to  the  Board  of  Agriculture. 

4946.  The  principal  causes  of  this  extraordinary  difference  among  men  of  great  experience,  may  probably 
be  found  in  the  quality  of  the  soil,  or  in  the  nature  of  the  climate,  or  in  both.  Nothing  is  more  vague 
than  the  names  by  which  soils  are  known  in  diflierent  districts.  Oreg's  farm,  in  particular,  though  the 
soil  is  denominated  "  heavy  arable  land,"  and  "  very  heavy  land,"  is  found  so  suitable  to  turnips,  that  a 
sixth  part  of  it  is  always  under  that  crop,  and  these  are  consumed  on  the  ground  by  sheep;  a  system  of 
management  which  every  farmer  must  know  to  be  altogether  impracticable  on  the  wet  tenacious  clays  of 
other  districts.  It  may  indeed  be  laid  down  as  a  criterion  for  determining  the  question,  that  wherever  this 
management  can  be  profitably  adopted,  fallow,  as  a  regular  branch  of  the  course,  must  be  not  less  absurd 
than  it  is  injurious,  both  to  the  cultivator  and  to  the  public.  It  is  probable,  therefore,  that,  in  debating 
this  point,  the  opposite  parties  are  not  agreed  about  the  quality  of  the  soil ;  and,  in  particular,  about  its 
property  of  absorbing  and  retaining  moisture,  sodill'erent  in  soils  that  in  common  language  have  the  same 
denomination. 

4947.  Anotlicr  cause  of  difference  must  be  found  in  the  climate.  It  is  well  known  that  a  great  deal  more 
rain  falls  on  the  west  than  on  the  cast  coast  of  Britain ;  and  that  between  the  northern  and  southern 
counties  there  is  at  least  a  month  or  six  weeks'  difTerence  in  the  maturation  of  the  crops.  Though  the 
soil,  therefore,  be  as  nearly  as  possible  similar  in  quality  and  surface,  the  period  in  which  it  is  accessible  to 
agricultural  operations  must  vary  accordingly.  Thus,  in  the  south-eastern  counties  of  tlie  island,  where 
the  crops  may  be  all  cut  down,  and  almost  all  carried  home  by  the  end  of  August,  much  may  be  done 
in  cleansing  and  pulverising  the  soil,  during  the  months  of  .September  and  October,  while  the  farmers  of 
the  north  are  exclusively  employed  in  harvest  work,  which  is  frequently  not  finished  by  the  beginning 
of  N'ovember.  In  some  districts  in  the  south  of  England,  wheat  is  rarely  sown  before  December;  whereas 
in  the  north,  and  still  more  in  Scotland,  if  it  cannot  be  got  completed  by  the  end  of  October,  it  must  com- 
monly be  delayed  till  spring,  or  oats  or  barley  be  taken  in  place  of  wheat.  It  does  not  then  seem  of  any 
utility  to  enter  farther  into  this  controversy,  which  every  skilful  cultivator  must  determine  for  himself. 
All  the  crops,  and  all  the  modes  of  management  which  have  been  proposed  as  substitutes  for  fallow,  are 
well  known  to  such  men,  and  would  unquestionably  have  been  generally  adopted  long  ago,  if,  upon  a 
careful  consideration  of  the  advantages  and  disadvantages  on  both  sides,  a  bare  fallow  was  found  to  be  un- 
profitable in  a  course  of  years.  The  reader  who  wishes  to  examine  the  question  fully  may  consult,  among 
many  others,  the  follow'ing:  —  Young's  Annals  of  Agriculture,  and  his  writings  generally;  Hunter's 
Georgical  Essays ;  Dickson's  Practical  Agriculture ;  Sir  H.  Davy's  Agricultural  Chemistry;  The 
Agricultural  C/(r??;w?ry  of  Chaptal ;  Brown's  Treatise  on  Iiural  Affairs ;  The  County  Heports  j  The  Ge- 
neral Report  of  Scotland,  and  the  Quarterly  Journal  of  Agriculture,  vol.  ii.  p.  IH). 

4918.  The  importance  of  tiaked  fallows  has  been  ably  pointed  out  by  a  writer  in  the  work  last  referred 
to.  "  In  order,"  he  says,  "  to  show  more  forcibly  the  difliculty  of  cleaning  heavy  lands  for  green  crops, 
let  us  take  a  review  of  the  time  of  the  year  in  which  these  crops  should  be  sown.  In  clay  lan<is, 
beans  must  be  sown  in  March  at  latest,  and  before  that  period  of  the  ye;ir  no  one  can  pretend  to 
clean  land  at  all.  Finding  it  impossible  to  use  them  as  a  fallow  crop,  they  are  sown  without  dung  on 
that  part  of  the  rotation  which  is  penultimate  to  bare  fallow.  On  light  lands,  beans  will  not  carry 
much  straw  without  manure,  and  their  utility  as  a  crop  in  the  rotation  is,  of  course,  thereby  much 
decreased  on  such  soils  ;  and  if  they  arc  to  be  sown  as  a  fallow  crop  with  dung  on  the  land  that  is 
to  be  appropriated  to  fallow,  they  give  much  less  time  for  the  preparatory  cleaning  of  the  land  than 
turnips,  as  they  must  be  sown  at  latest  in  April.  On  all  kinds  of  soil  potatoes  must  be  planted  by 
April  ;  and  the  same  observations  will,  therefore,  apply  to  them  as  to  beans  as  a  cleaner  of  the  land.  It 
is  only  from  their  great  value  as  human  food,  and  from  their  inability  to  grow  without  dung,  that  they 
are  planted  as  a  fallow  crop  ;  because  it  is  impracticable  to  keep  land  clean,  and  much  more  so  to  make 
it  clean,  under  a  potato  fallow.  Thus  there  is  difficulty  in  cleaning  land,  without  summer  fallow,  with 
beans  and  potatoes  on  everv  kind  of  soil  in  any  spring,  however  favourable;  and  it  is  quite  impossible  to 
do  30  in  a  wet  one.    There  is  alsodifficulty  in'cleaning  strong  clay  land  even  by  turnip-time  in  May;  and 
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the  greatest  facility  which  a  farmer  possesses  of  cleaning  his  land  or  keeping  it  clean,  under  a  green  crop, 
is  by  a  turnip  one,  on  a  light  soil  resting  on  an  open  bottom,  in  a  dry  season.  This  last  instance  amounts, 
in  fact,  to  all  the  boasted  possibility  of  keeping  land  clean  by  green  crops,  without  the  assistance  of  bare 
fallow.  But  even  this  substitution  is  only  an  approximation  to  cleanliness ;  for  every  one  knows,  who  has 
farmed  light  soils  for  a  series  of  rotations,  whatever  his  practice  may  be,  that  even  the  turnip  crop  cannot 
be  raised  on  them  for  an  indefinite  period  without  the  land  getting  foul  with  root-weeds,  such  as  quicks 
and  knot  grass;  and  no  better  mode  of  extirpating  these  formidable  robbers  of  the  artificial  nourishment 
of  the  cultivated  crops,  than  by  bare  fallowing,  has  yet  been  discovered.  They  are  the  rooks  of  the  soil. 
Indeed,  the  practice  of  the  best  farmers  of  light  land,  however  great  their  desjr^  to  curtail  the  extent  of 
bare  fallow  may  be,  is  to  have  a  portion  of  the  land  under  fallow,  though  the  extent  of  it  may  no  doubt  be 
limited  by  the  want  of  manure,  from  a  desire  to  keep  their  land  clean ;  and  this  is  accomplished  by 
summer  fallowing  that  portion  of  it  which  had  carried  potatoes  in  the  preceding  rotation,  and  raising  the 
potatoes  and  turnips  on  that  part  which  had  been  previously  thoroughly  cleaned  by  summer  fallowing. 
This  is  a  good  practice,  not  only  as  a  means  of  keeping  land  clean,  but  as  following  out  that  system  of 
alternate  husbandry  of  white  and  green  crops,  which  has,  by  abolishing  a  succession  of  white  crops  with 
their  scourging  eSects,  tended  more  than  any  other  to  render  the  soil  of  these  islands  all  alike  fertile. 
But  will  summer  fallow  keep  land  clean?  Undoubtedly  it  wilT,  if  properly  performed.  It  gives  the  op. 
portunity  of  working  land  in  June  and  July,  when  every  crop  should  be  in  the  ground,  and  when  the  sun 
is  so  powerful,  and  the  atmosphere  so  warm  and  dry,  as  to  kill  every  plant  that  has  not  a  hold  of  the 
ground.  The  process  already  described,  of  ploughing,  harrowing,  and  rolling,  according  to  the  state  of 
the  ground,  is  admirably  adapted  for  cutting  the  matted  land  in  pieces,  for  shaking  the  detached  lumps  of 
earth  asunder,  and  for  bruising  to  powder  every  hardened  ball  of  earth  into  which  the  fibres  or  roots  of 
^weeds  might  penetrate;  and  the  hand-picking  carries  off  every  bit  of  weed  which  might  possess  any  latent 
vegetative  power.  Land  that  cannot  be  cleaned  under  such  favourable  circumstances  as  to  season,  must  be 
excessively  foul,  the  season  very  wet  and  cold,  or  the  fallowing  process  conducted  with  great  slovenliness. 
It  must  be  confessed,  that  fallowing  is  too  often  worked  very  negligently.  It  is  thought  by  some,  that 
the  land  can  be  cleaned  at  any  time  before  seed-time  in  autumn  ;  and  other  things  of  less  importance  too 
often  attract  the  attention  from  the  more  important  fallow  ;  that  weeds,  though  they  do  grow,  can  be 
easily  ploughed  down,  and  that  the  ploughing  of  them  down  assists  to  manure  the  land.  Such  thoughts 
too  often  prevail  over  better  knowledge  ;  and  they  furnish  a  strong  argument  in  favour  of  increasing, 
rather  than  of  diminishing,  the  means  nf  cleanliness.  But  such  thoughts  display,  in  their  effects,  great 
negligence  and  ignorance:  negligence,  in  permitting  any  weeds  to  cover  the  land,  particularly  the  root- 
growing  ones,  by  which  the  strength  of  the  soil  is  exhausted,  and  in  losing  the  most  favourable  part  of 
the  season  to  accomplish  their  destruction ;  and  ignorance,  in  thinking  that  weeds  ploughed  down 
afford  nourishment  to  the  soil,  when  that  soil  has  been  exhausting  itself  in  bearing  the  crop  of  weeds. 
These  are  facts  which  are  known  to  every  practical  farmer,  and  the  nature  of  which  presses  upon  him 
a  conviction  of  the  necessity  of  summer  fallowing  more  strongly  than  all  the  arguments  that  can  be  most 
speciously  drawn,  by  analogy,  from  the  practice  of  other  arts.  Reasoning  from  analogy  is  feeble  when 
opposed  to  experience.  Gardeners,  no  doubt,  raise  crops  every  year  from  the  same  piece  of  ground  ;  but 
their  practice  is  not  quite  analogous  to  that  of  the  husbandman.  They  apply  a  great  quantity  of  manure 
to  the  soil,  and  they  permit  few  or  no  plants  to  run  to  seed,  the  bringing  of  which  to  perfection,  in  the 
cereal  crops,  constitutes  the  great  exhaustion  to  the  soil.  Gardeners,  however,  do  something  like  fal- 
lowing their  ground  at  stated  periods,  as  every  three  or  four  years  they  dig  the  ground  a  double  spit  of 
the  spade  in  depth,  and  lay  it  up  in  winter  to  the  frost;  and  they  reserve  alternate  pieces  of  ground  for 
the  Su^^rt  of  late  crops;  all  which  practices  approach  nearly  to  our  ideas  of  summer  fallowing."  {Quar. 
Jour.  Ag.  vol  ii.  p.  105.) 

4949.  Fa/lows  unnecessary  on  friable  soils.  However  necessary  the  periodical  recurrence  of  fallow  may 
oe  on  retentive  clays,  its  warmest  advocates  do  not  recommend  it  on  turnip  soils,  or  on  any  friable  loams 
incumbent  on  a  porous  subsoil  ;  nor  is  it  in  any  case  necessary  every  third  year,  according  to  the  practice 
of  some  districts.  On  the  best  cultivated  lands  it  seldom  returns  oftener  than  once  in  six  or  eight  years  ; 
and  in  favourable  situations  for  obtaining  an  extra  supply  of  manure,  it  may  be  advantageously  dispensed 
with  for  a  still  longer  period.     {Suppl.  to  Encyc.  Brit.  art.  Agr.) 

4950.  The  operation  offaUoidng,  as  commonly  practised  in  England,  is,  in  usefulness 
and  effect,  very  different  from  what  it  ought  to  be.  In  most  places  the  first  furrow  is 
not  given  till  the  spring,  or  even  till  the  month  of  May  or  June  ;  or,  if  it  is  given  earlier, 
the  second  is  not  given  till  after  midsummer,  and  on  the  third  the  wheat  is  sown.  Land 
may  rest  under  this  system  of  management ;  but  to  clean  it  from  weeds,  to  pulverise  it,  or 
to  give  it  the  benefits  of  aeration  and  heat,  is  impossible.  The  farmer  in  some  cases  pur- 
posely delays  ploughing  his  fallows,  for  the  sake  of  the  scanty  bite  the  couch  and  weeds 
afford  to  his  sheep  ;  and  for  the  same  reason,  having  ploughed  once,  he  delays  the  second 
ploughing.  It  is  not  to  be  wondered  at,  that  under  such  a  system,  the  theoretical  agri- 
culturist should  have  taken  a  rooted  aversion  from  what  are  thus  erroneously  termed 
fallows.  The  practice  of  the  best  farmers  of  the  northern  counties  is  very  different,  and 
that  practice  we  shall  here  detail, 

4951.  A  proper  fallow  invariably  commences  after  harvest ;  the  land  intended  to  be  fallowed  getting 
one  ploughing,  which  ought  to  be  as  deep  as  the  soil  will  admit,  even  though  a  little  of  the  till  or  subsoil  is 
brought  up.  This  both  tends  to  deepen  the  cultivated,  or  manured,  soil,  as  the  fresh  accession  of  hitherto 
uncultivated  earth  becomes  afterwards  incorporated  with  the  former  manured  soil,  and  greatly  facilitates 
the  separation  of  the  roots  of  weeds  during  the  ensuing  fallow  process,  byaetaching  them  completely 
from  any  connection  with  the  fast  subsoil.  This  autumnal  ploughing,  usually  tailed  the  winter  furrow, 
promotes  the  rotting  of  stubble  and  weeds  ;  and,  if  not  accomplished  towards  the  end  of  harvest,  must  be 
given  in  the  winter  months,  or  as  early  in  the  spring  as  possible.  In  giving  this  first  ploughing,  the  old 
ridges  should  be  g.ithered  up,  if  practicable,  as  in  that  state  they  are  kept  dry  during  the  winter  months  ; 
but  it  is  not  uncommon  to  split  them  out  or  divide  them,  especially  if  the  land  had  been  previously  highly 
gathered,  so  that  each  original  ridge  of  land  is  divided  into  two  half  ridges.  Sometimes,  when  the  land  is 
easily  laid  dry,  the  furrows  of  the  old  ridges  are  made  the  crowns  of  the  new  ones,  or  the  land  is  ploughed 
in  the  way  technically  called  croum-arul-Jurrow.  In  other  instances,  two  ridges  are  ploughed  together, 
by  what  is  called  cnstini;,  which  has  been  already  described.  After  the  field  is  ploughed,  all  the  inter, 
furrows,  and  those  of  the  headlands,  are  carefully  opened  up  by  the  plough,  and  are  afterwards  gone  over 
effectually  by  a  labourer  with  a  spade,  to  remove  all  obstructions,  and  to  open  up  the  water  furrows  into 
the  fence  ditches,  wherever  thiit  seems  necessary,  that  all  moisture  may  have  a  ready  exit.  In  everyplace 
where  water  is  expected  to  lodge,  such  as  rii's/ies,  or  hollow  places  in  the  field,  cross  or  oblique  furrows 
are  drawn  by  the  plough,  and  their  intersections  carefully  opened  into  each  other  by  the  spade.  Where, 
ever  it  appears  necessary,  cross  cuts  are  also  made  through  the  head  ridges  into  the  ditches  with  a  spade, 
and  every  possible  attention  is  exerted,  that  no  water  may  stagnate  in  any  part  of  the  field. 

4952.  As  soon  ns  the  spring  seed-time  is  over,  the  fallow  land  is  again  ploughed  end-long.  If  formerly 
split,  it  is  now  ridged  up  ;  if  formerly  laid  up  in  gathered  ridges,  it  is  split  or  cloven  down.    It  is  then 
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cross-ploughed;  and  after  lying  till  sufficiently  dry  to  admit  the  harrows,  it  is  harrowed  and  rolled  re- 
peatedly, and  every  particle  of  the  vivacious  roots  of  weeds  brought  up  to  view,  carefully  gathered  by  hanet 
into  heaps,  and  either  burnt  on  the  field,  or  carted  off  to  the  compost  heap.  The  fallow  is  then  ridged  up. 
which  places  it  in  a  safe  condition  in  the  event  of  bad  weather,  and  exposes  a  new  surface  to  the  harrows 
and  roUfr ;  after  which  the  weeds  are  again  gathered  by  hand,  but  a  previous  harrowing  is  necessary.  It 
is  afterwards  ploughed,  harrowed,  rolled,  and  gathered  as  often  as  it  may  be  necessary  to  reduce  it  into  fine 
tilth,  and  completely  to  eradicate  all  root-weeds.  Between  these  successive  operations,  repeated  crops  of 
seedling  weeds  are  brought  into  vegetation,  and  destroyed.  The  larvte  likewise  of  various  insects,  together 
with  an  infinite  variety  of  the  seeds  of  weeds,  are  exposed  to  be  devoured  by  birds,  which  are  then  the 
fanner's  best  friends,  though  often  proscribed  as  his  bitterest  enemies. 


4953.  The  tise  of  the  harrow  aiid  roller  in  the  fallotv  process, 
has  been  condemned  by  some  writers  on  husbandry,  who  allege 
that  frequent  ploughing  is  all  that  is  necessary  to  deNtroy  root- 
weeds,  by  the  baking  or  drying  of  the  clods  in  the  sun  and 
wind;  but  experience  has  ascertained,  that  fvequenlly  turning 
ova  the  ground,  Uioui;h  absolutely  necessary  wkile  the  fallow 
process  is  going  on,  can  nevt-r  eradicate  couch-grass  or  other 
loot-weeds.  In  ail  clay  soils,  the  ground  turns  up  in  lumps  or 
clods,  which  the  severest  drought  will  not  penetrate  so  suffi- 
ciently as  to  kill  llie  included  roots.  When  the  l-.nd  is  again 
ploughed,  these  lumj  s  are  turned  over  and  no  more,  and  the 
action  of  the  plouyh  serves  in  no  d-gre?  to  reduce  ih  -m,  or  at 
least  very  imperceptiMy.  Jt  may  be  added,  that  these  lumps 
likewise  enclose  innumerable  seeds  of  weeds,  which  cannot 
vegetate  unless  brought  under  the  influence  of  the  sun  and  air 
near  the  surface.  The  diligent  use,  therefore,  of  the  harrow 
and  roller,  followed  I'y  careful  hand-picking,  is  indispsnsaiily 
necessarv  to  the  perfection  of  a  fjllo*  process.  {General  He- 
pott  ofS'cotlaml,  vol.  iv.  p.  119.) 

49o4.  The  rvorking  offalloms  bif  the  grid/her,  is  an  important 
modern  improvement.  \\*e  have  already  descrbed  several  of 
the<ie  tmnlcnients,  and  shall  here  introduce  one  which  has  been 
made  public  since  the  first  five  hundred  pages  of  this  work  were 
printed. 

4955.  KirkwooiTs  improved  grxibher  {,fiff.  721.)  has  this  pecu- 
liar advantage,  that  "  ihe  whole  of  the  body  of  tlie  instrument, 
and  of  couise  all  the  teeth,  can  be  raised  out  of  the  ground  at 
pleasure,  and  even  while  the  machine  is  in  motion;  which  is 
extremelj  convenient,  not  only  in  turning  at  the  head  ridges. 


but  whenever  an  obstruction  is  met  with  in  the  ground,  arising 
from  rocky,  retentive,  or  other  impenetrable  soils  In  such  of 
the-e  as  would  completely  interrupt  the  progress  of  the  ordinary 
instrument,  this  proceeds  with  ease,  by  merely  being  lifted 
more  or  less  over  them.  The  operation  is  performed  bv  the 
driver  bearing  with  his  weight  on  the  guiding  handles  of  the 
grubbir  ;  and  this  pressure  is  made  to  raise  the  whole  machine 
by  a  very  skilful  application  of  mechanical  power.  The  jires- 
sure  on  the  guiding  handles  (a),  it  will  be  observed,  turns  the 
whole  handle  round  the  axle  of  the  hind  wheels  {b  h),  as  round 
a  fulcrum,  so  that  the  handle  then  becomes  a  lever,  on  the 
shorter  exiremity  of  which  the  frame  of  the  teeth  rests.  It  is 
evident,  therefore,  that  by  bearing  on  the  handle  which  forms 
the  long  end  of  the  lever,  the  shorter  end  must  be  raised,  and 
along  with  it  the  hinder  part  of  the  teeth-frame,  and,  of  course,  - 
the  teeth  also.  But  there  is  still  another  contrivance,  by  which 
the  foice  is  made  to  act  at  the  same  time  on  the  forepart  of  the 
frame,  and  to  raise  it  likewise.  This  is  done  by  a  long  rod 
id  e),  which  is  attached  at  the  extremity  to  afulcrum  {d),  raised 
on  the  handle  frame,  and  at  the  other  to  the  one  end  of  a  bent 
lever  (efi;),  which  turns  on  the  axle  of  the  fore  wheel  as  a 
centre,  and  at  an  intermediate  point  carries  the  fore  end  of  the 
teeth  frame.  MTiile  the  handle,  therefore,  is  depressed,  and 
raises  the  hinder  part  of  this  frame,  it  at  the  same  time  pulls 
the  rod,  turns  the  front  lever  round  the  axle  of  the  fore  wheel, 
and  by  this  means  elevates  the  teeth  before  as  well  as  behind. 
The  whole  operation  is  simple,  ingenious,  and  efficieut.** 
{Hi^hi.  Soc.  TrartJ,  vol.  viii.  p.  15'-!  ) 


49^)fi.  TJTien  ejffectnally  reduced  to  fine  tilth,  and  thoroughly  cleaned  from  roots  and  weeds,  the  fallow  is 
ploughed  end-long  into  gathered  ridges  or  lar^ds,  usually  tifteen  or  eighteen  feet  broad.  If  the  seed  is  to 
be  drilled,  the  lands  or  ridges  are  made  of  such  widths  as  may  suit  the  constructionof  the  particular  drill- 
machine  to  be  employed.  If  the  seed  is  to  be  sown  by  hand,  the  lands  or  ridges  are  commonly  formed  into 
what  are  called  single  or  double  cast  ridges;  the  first  of  four  jiaces  or  steps,  and  the  latter  of  eight  steps  in 
width.  These  widths  are  found  the  most  convenient  for  a  one-handed  sower.  An  expert  sower  can, 
however,  measure  his  handful  to  almost  any  width  ;  but  the  above  long  experience  has  made  the  standard. 
After  the  land  has  been  once  gathered  by  a  deep  furrow,  proportioned  to  the  depth  of  the  culti- 
vated soil,  the  manure  is  laid  on,  and  evenly  spread  over  the  surface,  whether  muck,  lime,  marl,  or  com- 
post. A  second  gathering  is  now  given  by  the  plough  ;  and  this  being  generally  the  furrow  upon  which 
the  seed  is  sown,  great  care  is  used  to  plough  as  equally  as  possible.  After  the  seed  is  sown  and  the  land 
thoroughly  harrowed,  all  the  inter-furrows,  furrows  of  the  headlands,  and  oblique  or  f^aw  furrows,  are 
carefully  opened  up  by  the  plough,  and  cleared  out  by  the  spade,  as  already  mentioned,  respecting  the  first 
or  winter  ploughing. 

4957.  TJie  expense  offalloivirig  may  appear,  from  what  has  been  said,  to  be  very  con- 
siderable, when  land  has  been  allowed  to  become  stocked  with  weeds ;  but  if  it  be  kept 
under  regular  management,  corn  alternating  with  drilled  pulse  or  green  crops,  the  sub- 
sequent returns  of  fallow  will  not  require  near  so  much  labour.  In  common  cases, 
from  four  to  six  plougliings  are  generally  given,  with  h.arrowing  and  rolling  betv»ccn, 
as  may  be  found  necessary  ;  and,  as  we  have  already  noticed,  the  cultivator  may  be 
employed  to  diminish  this  heavy  expense.  But  it  must  be  considered,  that  upon  the 
manner  in  which  the  fallow  operations  are  conducted,  depend  not  only  the  ensuing 
wheat  crop,  but  in  a  great  measure  all  the  crops  of  the  rotation.  {Supp<  to  Enci/c*  Brit* 
art.  j4gr.  128.) 

Sect.  III.      General  Management  of  Manure  s* 

4958.  The  manures  of  animaU  vegetable,  or  mineral  origin  have  been  already  described, 
and  their  operation  explained.  (2224.)  But  a  very  few  of  these  substances  can  be  ob- 
tained by  farmers  in  general  ;  whose  standard  resources  are  farm-yard  dung  and  lime, 
and  composts  of  these  with  earth.  It  is  on  the  management  of  these  that  we  propose  to 
deliver  the  practice  of  the  best  British  farmers. 
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SuBSECT.  1.      Management  of  Farm-yard  Dung. 

4959  The  basis  of  farm-yard  dung  is  straw,  to  which  is  added,  in  its  progress  through 
the  farm-yard,  tha  excrementitious  substances  of  live  stock.  From  every  ton  of  dry  straw, 
about  throe  tons  of  farm- yard  dung  may  be  obtained,  if  the  after-management  be  properly 
conducted  ;  and,  as  the  weight  of  straw  per  acre  runs  from  one  ton  to  one  and  a  half, 
about  four  tons  of  dung,  on  an  average  of  the  different  crops,  may  be  produced  from  the 
straw  of  every  acre  under  corn.  {Husbandry  of  Scotland,  vol.  ii.)  Hence  (it  maybe 
noticed)  the  great  importance  of  cutting  corn  as  low  as  possible  ;  a  few  inches  at  the  root 
of  the  stalk  weighing  more  than  double  the  same  length  at  the  ear. 

4960.  The  conversion  pfstraip  into  farm  yard  dung  in  the  farmery,  is  tlius  effected  :  — The  straw  is  served 
out  to  cattle  and  horses  in  the  houses  and  fold-yards,  either  as  provender  or  litter,  and  commonly  for  both 
purposes  ;  turnips  in  winter,  and  green  clover  in  summer,  are  given  to  the  stock  both  in  the  houses  and 
yards :  on  this  food  the  animals  pass  a  great  deal  of  urine,  and  afford  the  means  of  converting  the  straw 
into  a  richer  manure  than  if  it  were  eaten  alone.  All  the  dung  from  the  houses,  as  they  are  cleaned  out, 
is  regularly  spread  over  the  yards  in  which  young  cattle  are  left  loose,  where  litter  is  usually  allowed  in 
great  abundance;  or  over  the  dunghill  itself,  if  there  is  one  at  hand.  This  renders  the  quality  of  the 
whole  mass  more  uniform  ;  and  the  horse-dung,  which  is  of  a  hot  nature,  promotes  the  decomposition 
of  the  woody  fibres  of  the  straw. 

4961.  The  preparation  of  the  conteyits  of  the  fary>t-yard  for  laying  on  the  land,  is  by  turning  it  over  ;  or, 
what  is  preferable,  carting  it  out  to  a  dunghill.  The  operation  of  carting  out  is  usually  performed  during 
the  frosts  of  winter :  it  is  then  taken  to  the  field  in  which  it  is  to  be  employed,  and  neatly  built  in  dunghills 
of  a  square  form,  three  or  four  feet  high,  and  of  such  a  length  and  breadth  as  circumstances  may  require. 
What  is  laid  up  in  this  manner  early  in  winter,  is  commonly  sufficiently  prepared  for  turnips  in  June; 
but  if  not  carried  from  the  straw-yards  till  si)ring,  it  is  necessary  to  turn  it  once  or  oftcner,  for  the  purpose 
of  accelerating  the  decomposition  of  the  strawy  part  of  the  mass.  When  dung  is  applied  to  fallows  in  July 
or  August,  preparatively  to  autumn-sown  wheat,  a  much  less  degree  of  putrefaction  will  suffice  than  lor 
turnips :  a  clay  soil,  on  which  alone  fallows  should  ever  be  resorted  to,  not  requiring  dung  so  much  rotted 
as  a  finely  pulverised  turnip  soil ;  and  besides,  as  the  wheat  does  not  need  all  the  benefit  of  the  dung  for 
some  time,  the  woody  fibre  is  gradually  broken  down  in  the  course  of  the  winter,  and  the  nourishment  of 
the  plants  continued  till  spring,  or  later,  when  its  effects  are  most  beneficial. 

4962.  Management  of  stable  dung.  There  is  a  most  valuable  paper  on  this  subject  by  Lord  Meadow- 
bank,  in  the  second  volume  of  the  Com.  to  tlie  Board  of  Agr.  "  His  lordship  has  ever  found,  that,  instead 
of  dung  being  the  richest  manure  when  completely  fermented,  it  should,  if  possible,  be  laid  on  when  very 
imperfectly  fermented,  but  nevertheless  when  the  process  is  going  on  at  such  a  rate  as  that  it  must  con- 
tinue after  mixture  with  the  soil  till  it  is  completed.  Every  gardener  knows,  that  the  dung  used  in  hot- 
beds has  little  effijct  in  comparison  of  fresh  dung;  and  eveiy  farmer  knows,  that  a  dunghill,  which  has  by 
any  accident  been  kept  for  years,  is  of  little  more  value  than  so  much  very  rich  earth.  Every  person  of 
attention,  too,  must  have  remarked  the  great  effects  which  ensue  from  turning  over  a  dunghill  recently 
before  using  it,  and  that  composts  operate  most  powerfully,  if  used  when  sensibly  hot,  from  the  activity  of 
the  fermentation  which  the  recent  mixture  of  the  ingredients  has  occasioned,  and  when,  consequently, 
that  process  is  very  far  from  being  completed."  As  farm  dunghills  are  formed  by  degrees,  it  is  desirable 
to  retard  the  fermentation  of  that  which  is  first  made,  or  to  retain  it  in  a  state  of  fermentation,  "  so  slow 
or  imperfect,  that  it  may  suffer  little  till  after  being  turned  over  with  the  later  made  dung,  it  forms  one 
powerfully  fermenting  mass  ;  and  that  then  it  should  be  put  into  the  soil,  when  the  process  is  so  far  ad. 
vanced  that  it  will  be  completed,  when,  at  the  same  time,  little  loss  of  substance  has  yet  been  suffered,  and 
when  what  volatile  matter  is  afterwards  extricated  will  diffuse  itself  through  the  soil  In  these  circum- 
stances, every  thing  is  lodged  in  the  soil  that  the  dung  can  yield,  either  in  point  of  mass  or  activity  ;  and 
at  the  same  time  it  is  in  a  state  when  most  likely  to  act  as  a  powerful  ferment,  for  promoting  the  putre- 
faction of  the  decayed  vegetables  lying  inert  in  the  soil.  I  certainly,  therefore,  approve  of  the  preserva- 
tion of  dunghills  from  much  sun  and  much  wind,  as  well  as  from  that  redundancy  of  moisture  which  is 
apt  to  overHow  and  wash  away  the  manure :  but  I  think  the  pressure  which  the  feet  of  animals  give 
them,  especially  of  the  lighter  sort,  does  good,  and  prevents  that  violent  fermentation  which  wastes  the 
substance,  and,  in  my  opinion,  exhausts  the  fertihsing  powers  of  dung.  This  pressure  contributes  to  pre- 
serve it  fresh  till  the  time  of  employing  it  as  a  manure  calls  for  putting  it  altogether,  and  at  once,  into  that 
highly  active  state  of  putrefaction,  which,  though  no  doubt  checked  by  its  distribution  in  the  soil,  is  suffi- 
cient to  ensure  a  gradual  and  complete  dissolution  and  diffusion  of  its  substance.  Unless,  therefore, 
dung  is  to  be  used  for  comjiosts,  it  ajjpears  to  me  clearly  advantageous  to  get  the  dung  into  the  soil  as 
early  as  possible  ;  it  is  always  wasting  somewhat,  when  kept  out  of  it :  but  when  put  into  the  soil  in  a 
proper  state,  there  is  the  utmost  reason  to  think  that  what  is  extricated  goes  all  to  fertilise.  Give  me 
leave  to  add,  that  I  do  not  believe  much  is  lost  by  dissolution  in  rain  water.  I  could  never  discovei  any 
thing  of  the  kind  in  the  water  of  the  furrows  of  a  field  properly  manured  and  ploughed.  The  case,  every 
person  knows,  is  quite  different  in  fields  recently  limed  or  dressed  with  ashes  ;  but  1  am  a)>t  to  think,  that 
the  volatile  and  soluble  parts  of  common  dunghills  have  some  attraction  with  the  substance  of  soils,  that 
prevents  their  escape.  We  know  that  common  loam  extracts  the  noisome  .smell  of  the  woollen  cloths 
used  for  intercepting  the  coarser  oils  that  accompany  spirits  distilled  from  the  sugar-cane,  which  scarce 
any  detergent  besides  can  obtain  from  it;  and  garden  loam,  impregnated  as  it  must  be  with  fenuented 
dung,  is  certainly  not  easily  deprived  of  its  fertility  by  the  washing  of  rain.  I  must  also  observe,  that  I 
take  one  of  the  great  advantages  derived  from  using  dung  with  composts  to  be,  the  arresting  and  preserv- 
ing the  fertilising  matter  which  escai)es  in  the  putrefactive  fermentation  ;  and  another  to  be,  that  dung 
there  operates  as  a  ferment,  to  putrefy  substances  not  sufficiently  disposed  to  putrefy  with  activity  of 
themselves.  You  will  observe,  that  this  comcides  exactly  with  the  effects  I  have  attributed  to  it  upon  soil, 
and  affords  a  very  useful  corollary  with  respect  to  the  substances  to  be  used  in  top-dressings,  which  are 
not  to  be  covered  with  soil ;  viz.  that  if  fermenting  or  putrefying  substaiu-es  are  used,  the  process  should 
have  been  comjileted,  or  nearly  so,  in  a  combination  that  has  received  the  full  benefit  of  it :  that  it  is  a 
great  waste  to  spread  common  dung  on  grass,  without  having  first  mixed  it  with  sand,  loam,  or  other 
matter  in  which  it  has  been  dissolved  and  fixed ;  so  that  when  spread  on  the  ground,  the  loss,  which 
would  otherwise  arise  from  fermentation  and  evaporation,  i&  avoided  ;  and  that,  if  such  a  compost  is 
used  at  the  time  when  the  plants  are  in  a  growing  state,  and  in  away  to  cover  it  soon,  it  is  by  far  the  most 
advantageous  method  of  laying  it  on."     {Coi/nii.  B.  Agr.  vol.  ii.  p.  3S7.) 

4963.  Tlie  husbandman  of  Brabant  is  careful  that  his  manure  should  never  become  parched  and  dried 
up,  by  which  means  all  the  volatile  salts  would  ev3})orate.  He  lays  his  dung,  as  often  as  possible,  close 
to  his  stables  and  cow-houses,  and  sheltered  from  the  sun.  If  this  canr.ot  be  avoided,  he  contrives  to  lay 
it  under  some  large  tree,  to  partake  of  the  shade  of  its  boughs.  A s  a  receptacle  for  their  dung,  they 
generally  dig  a  pit,  five  or  six  feet  deep,  with  sufficient  dimensions  for  the  necessary  deposit,  from  the 
month  of  March  till  harvest  is  over.  The  more  opulent  farmers  are  not  satisfied  with  merely  digging  such 
a  pit :  they  further  pave  and  line  it  with  bricks,  that  the  earth  should  not  absorb  any  of  its  parts ;  but  that 
the  thick  matter  should  remain  plunged  in  a  mass  of  stale,  increased  further  by  rain.  The  stables  and 
cow-houses  are  paved  and  sloped  in  such  a  manner  as  to  communiccite  with  a  drain,  which  conveys  all 
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the  stale  of  their  cattle  towards  the  dung  pit,  which,  by  this  contrivance,  it  keeps  constant ly  supplying." 
(Comm.  B.  Agr.  vol.  ii.) 

4964.  In  the  application  of  farm-yard  dung  to  land  under  tillage,  particular  attention 
IS  paid  to  the  cleanness  of  the  soil ;  and  to  use  it  at  a  time  when,  from  tlie  pulverisation 
of  the  ground,  it  may  be  most  intimately  mixed  with  it.  The  most  common  time 
of  manuring  with  farm-yard  dung  is,  therefore,  either  towards  the  conclusion  of  the 
fallowing  operations,  or  immediately  before  the  sowing  of  fallow  crops.  If  no  dung 
can  be  procured  but  what  is  made  from  the  produce  of  the  farm,  it  will  seldom  be 
possible  to  allow  more  than  ten  or  twelve  tons  to  every  acre,  when  the  land  is  managed 
under  a  regular  course  of  white  and  green  crops  ;  and  it  is  thought  more  advantageous 
to  repeat  this  dose  at  short  intervals,  than  to  give  a  larger  quantity  at  once,  and  at  a  more 
distant  period  in  proportion.  {General  Report  of  Scotland,  vol.  ii.  p.  517.)  Farm-yard 
dung,  it  is  well  known,  is  greatly  reduced  in  value  by  being  exposed  to  the  atmosphere 
in  small  heaps,  previously  to  being  spread,  and  still  more  after  bemg  spread.  Its  rich 
juices  are  exhaled  by  the  sun,  or  washed  away  by  the  rains,  and  the  residuum  is  com- 
paratively worthless.  This  is  in  an  especial  manner  the  case  with  long  fresh  dimg,  the 
far  greater  part  of  which  consists  of  wet  straw  in  an  entire  state.  All  careful  farmers, 
accordingly,  spread  and  cover  in  their  dung  with  the  plough,  as  soon  as  possible  after  it 
is  brought  on  the  land. 

4965.  The  use  of  fresh  dung  is  decidedly  opposite  to  the  practice  of  tlie  best  farmers  of  turnip  soils  ;  its 
inutility,  or  rather  injurious  effects,  from  its  opening  the  soil  too  much,  is  a  matter  of  experience  witli 
every  one  who  cultivates  drilled  turnips  on  a  large  scale.  As  the  whole  farm-yard  dung,  on  such  land,  is 
applied  to  the  turnip  crop,  it  must  necessarily  happen  that  it  should  be  laid  on  in  different  stages  of  putre. 
faction  ;  and  what  is  made  very  late  in  spring,  often  after  a  very  slight  fermentation,  or  none  at  all.  The 
experience  of  the  effect  of  recent  dung  is  accordingly  very  general,  and  the  result,  in  almost  every  case, 
is,  that  the  growth  of  the  young  plants  is  slow  ;  tliat  they  remain  long  in  a  feeble  and  doubtful  state  ;  and 
that  they  seldom,  in  ordinary  seasons,  become  a  full  crop,  even  though  twice  the  quantity  tliat  is  given  of 
short  muck  has  been  allowed.  On  the  other  hand,  when  the  manure  is  considerably  decomposed,  the 
effects  are  immediate,  the  plants  rise  vigorously,  and  soon  put  forth  their  rough  leaf,  after  which  the 
beetle  or  fly  does  not  seize  on  them  ;  and  in  a  f(2w  weeks,  the  leaves  become  so  large,  that  the  plants  pro. 
bably  draw  the  greatest  part  of  their  nourishment  from  the  atmosphere.  Though  it  were  true,  therefore, 
that  more  nutritive  matter  is  given  out  by  a  certain  quantity  of  dung,  applied  in  a  recent  state,  and 
allowed  to  decompose  gradually  in  the  .soil,  than  if  applied  after  undergoing  fermentation  and  putrefac 
tion,  the  objection  arising  from  the  slowness  of  its  operation  would,  in  many  instances,  be  an  insuperable 
one  with  farmers.  But  there  seems  reason  to  doubt  if  fresh  strawy  manure  would  ferment  much  in  the 
soil,  after  being  spread  out  in  so  small  a  quantity  as  has  been  already  mentioned  ;  and  also  if,  in  the 
warm  dry  weather  of  summer,  the  shallow  covering  of  earth  given  by  the  plough  would  not  permit  the 
gaseous  matters  to  escape  to  a  much  greater  amount  than  if  fermentation  had  been  completed  in  a  well- 
built  covered  dunghill. 

4yt3!3.  Another  great  objection  to  the  use  of  fresh  farm-yard  dung  is,  that  the  seeds  and  roots  of  those 
plants  with  which  it  commonly  abounds  spring  up  luxuriantly  on  the  land  ;  and  this  evil  notliing  but  a 
considerable  degree  of  fermentation  can  obviate.  The  mass  of  materials  consists  of  the  straw  of  various 
crops,  some  of  the  grains  of  wliich,  after  all  the  care  that  can  be  taken,  will  adhere  to  the  straw  ;  of  the 
dung  of  different  animals  voided,  as  is  often  the  case  with  horses  fed  on  oats,  with  the  grain  in  an  entire 
state  ;  and  of  the  roots,  stems,  and  seeds  of  the  weeds  that  had  grown  among  the  straw,  clover,  and  hay, 
and  such  as  had  been  brought  to  the  houses  and  fold- yards  with  the  turnips  and  other  roots  given  to  live 
stock. 

4967.  The  degree  of  decotnposiiion  to  which  farm-yard  dung  should  arrive,  before  it  can  be  deemed  a  pro- 
fitable manure,  must  depend  on  the  texture  of  the  soil,  the  nature  of  the  plants,  and  the  time  of  its 
application.  In  general,  clayey  soils,  as  more  tenacious  of  moisture,  and  more  benefited  by  being  ren- 
dered incohcsive  and  porous,  may  receive  manure  less  decomposed  than  well  pulverised  turnip  soils 
require.  Some  plants,  too,  seem  to  thrive  better  with  fresh  dung  than  others,  potatoes  in  particular;  but 
all  the  small-seeded  plants,  such  as  turnips,  clover,  carrots,  &c.  which  are  extremely  tender  in  the  early 
stage  of  their  growth,  require  to  be  pushed  forward  into  luxuriant  vegetation  with  the  least  possible 
delay,  by  means  of  short  dung. 

4968.  The  season  when  mamire  is  applied,  is  also  a  material  circumstance.  In  spring 
and  summer,  whether  used  for  corn  or  green  crops,  the  object  is  to  produce  an  imme- 
diate effect,  and  it  should  therefore  be  more  completely  decomposed  than  may  be  neces- 
sary when  laid  on  in  autumn  for  a  crop  A\hose  condition  will  be  almost  stationary  for 
many  months.    {Sup.  Ency.  Brit.  art.  ^;j,r.) 

4969.  The  quantity  of  putrescent  manure  requisite  for  each  acre  of  land  during  each 
year  is  estimated,  by  Professor  Coventry,  at  five  tons  per  acre  annually.  That  quantity 
being  supplied,  not  annually,  but  in  quantities  of  twenty  tons  per  acre  every  four  years, 
or  twenty-live  tons  per  acre  every  five  years.     ( Qnar,  Jour,  yigr.  vol.  ii.  p.  335. ) 

SuBSECT.  2.     Lime,  and  its  Management  as  a  Mamirc. 

4970.  Lime  is  hy  far  the  most  important  of  the  fossil  manures;  and,_ indeed,  it  may  be 
asserted,  that  no  soil  will  ever  be  fit  for  much  which  does  not  contain  a  proportion  of 
this  earth,  either  naturally  or  by  artificial  application.  Next  to  farm-yard  dung,  lime  is 
in  most  general  use  as  a  manure,  tliough  it  is  one  of  a  quite  difl'erent  character  ;  and  when 
judiciously  applied,  and  the  land  laid  to  pasture,  or  cultivated  for  white  and  green  crops 
alternately,  with  an  adequate  allowance  of  putrescent  manure,  its  eflects  are  much 
more  lasting,  and,  in  many  instances,  still  more  beneficial,  than  those  of  farm-yard  dung. 
Fossil  manures,  Sir  II.  Davy  observes,  must  produce  their  effect,  either  by  becoming 
a  constituent  part  of  the  plant,  or  l)y  acting  upon  its  more  essential  food,  so  as  to  render 
it  more  fitted  for  the  purposes  of  vegetable  life.      It  is,  perhaps,  in  the  former  of  these 
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ways  that  wheat  and  some  other  plants  are  brought  to  perfection,  after  lime  has  been 
applied,  upon  land  that  would  not  bring  them  to  maturity  by  the  most  liberal  use  of  dung 
alo'ne.  This  being  an  established  fact  may  be  considered  one  of  the  greatest  importance 
to  all  cultivators.  .    . 

4971.  mt/i  regard  to  the  quantity  of  lime  that  ought  to  be  applied  to  different  soils,  it  is 
much  to  be  regretted  that  Sir  Humphry  Davy  has  not  thought  proper  to  enter  fully 
into  the  subject.  Clays,  it  is  well  known,  require  a  larger  quantity  than  sands  or  dry 
loams.  It  has  been  applied  accordingly  in  almost  every  quantity  from  100  to  500 
bushels  or  upwards  per  acre.  About  160  bushels  are  generally  considered  a  full  dress- 
ing for  lighter  soils,  and  80  or  100  bushels  more  for  heavy  cohesive  soils.  One  of  the 
greatest  advantages  arising  from  the  use  of  lime  on  gravelly  or  sandy  soils,  is  its  power 
of  absorbing  moisture  from  the  air,  which  is  in  the  highest  degree  useful  to  the  crops  in 
dry  summers. 

4972.  In  the  application  of  lime  to  arable  land,  there  are  some  general  rules  commonly 
attended  to  by  diligent  farmers,  which  we  shall  give  nearly  in  the  words  of  a  recent 
publication. 

1.  As  the  effects  of  lime  greatly  depend  on  its  intimate  admixture  with  the  surface  soil,  it  is  essential 
to  have  it  in  a  powderv  state  at  the  time  it  is  applied. 

2.  Lime  having  a  tendency  to  sink  in  the  soil,  it  should  be  ploughed  in  with  a  shallow  furrow. 

3.  Lime  may  eitlicr  be  applied  to  grass  land,  or  to  land  in  preparation  for  green  crops  or  summer  fallow, 
with  almost  equal  advantage  ;  but,  in  general,  the  latter  mode  of  application  is  to  be  preferred. 

4.  Lime  ought  not  to  be  applied  a  second  time  to  moory  soils,  unless  mixed  up  as  a  compost,  after  which 
the  land  should  be  immediately  laid  down  to  grass. 

5.  Upon  fresh  land,  the  effect  of  lime  is  much  superior  to  that  of  dung.  The  ground,  likewise,  more 
especially  where  it  is  of  a  strong  nature,  is  more  easily  wrought ;  in  some  instances,  it  is  said,  the  saving 
of  labour"  would  be  sufficient  to  induce  a  farmer  to  lime  his  land,  were  no  greater  benefit  derived  from  the 
application  than  the  opportunity  thereby  gained  of  working  it  in  a  more  perfect  manner.  {General  Report 
of  Scotland,  vol.  ii.  p.  536.) 

4973.  In  liming  for  improving  hilli/  land,  with  a  view  to  pasture,  a  much  smaller  quan- 
tity has  been  found  to  produce  permanent  and  highly  beneficial  effects,  when  kept  as 
much  as  possible  near  the  surface,  by  being  merely  harrowed  in  with  the  seeds,  after  a 
fallow  or  green  crop,  instead  of  being  buried  by  the  plough. 

497+.  The  successful  practice  of  one  of  the  most  eminent  farmers  in  Britain  cannot  be  too  generally 
known  in  a  matter  of  so  great  importance  to  farmers  of  such  land,  especially  when  lime  must  be  brought  from 
a  great  distance,  as  was  the  case  in  the  instance  to  which  we  are  about  to  allude.  "  A  few  years  after  17i54," 
says  Dawson,  "  having  a  considerable  extent  of  outfield  land  in  fallow,  which  I  wished  to  lime  previously 
to  its  being  laid  down  to  pasture,  and  finding  that  I  could  not  obtain  a  sufficient  quantity  of  lime  f  )r  the 
whole  in  proper  time,  I  was  induced,  from  observing  the  effects  of  fine  loam  upon  the  surface  of  similar 
soil,  even  when  covered  with  bent,  to  try  a  small  quantity  of  lime  on  the  surface  of  this  fallow,  instead 
of  a  larger  quantity  ploughed  down  in  the  usual  manner.  Accordingly,  in  the  autumn,  about  twenty 
acres  of  it  were  well  harrowed,  and  then  about  fifty.six  Winchester  bushels  only  of  unslacked  lime  were, 
after  being  slacked,  carefully  spread  upon  each  English  acre,  and  immediately  well  harrowed  in.  As 
many  pieces  of  the  lime,  which  had  not  been  fully  slacked  at  first,  were  gradually  reduced  to  powder  by 
the  dews  and  moisture  of  the  earth,  to  mix  these  with  the  soil,  the  land  was  again  well  harrowed  in  three 
or  four  days  thereafter.  This  land  was  sown  in  the  spring  with  oats,  with  white  and  red  clover  and  rye- 
grass  seeds,  and  well  harrowed,  without  being  ploughed  again.  The  crop  of  oats  was  good  ;  the  plants 
of  grass  sufficiently  numerous  and  healthy  ;  and  they  formed  a  very  fine  pasture,  which  continued  gocKl 
until  ploughed  some  years  after  for  corn.  About  twelve  years  afterwards,  1  took  a  lease  of  the  hilly  farm 
of  Grubbet ;  many  parts  of  which,  though  of  an  earthy  mould  tolerably  deep,  were  too  steep  and  elevated 
to  be  kept  in  tillage.  As  these  lands  had  been  much  exhausted  by  cropping,  and  were  full  of  couch-grass, 
to  destroy  that  and  procure  a  cover  of  fine  grass,  I  fallowed  them,  and  laid  on  the  same  quantity  of  lime 
per  acre,  then  harrowed,  and  sowed  o.its  and  grass  seeds  in  tlie  spring  exactly  as  in  the  last-mentioned 
experiment.  The  oats  were  a  full  crop,  and  the  plants  of  grass  abundant.  Several  of  these  fields  have 
been  now  above  thirty  years  in  pasture,  and  are  still  producing  white  clover,  and  other  fine  grasses  ;  no 
bent  or  fog  has  yet  appeared  upon  them.  It  deserves  particular  notice,  that  more  than  treble  the  quantity 
of  lime  was  laid  upon  fields  adjoining,  of  a  similar  soil,  but  which  being  fitter  for  occasional  tillage,  upon 
them  the  lime  was  ploughed  in.  These  fields  were  also  sown  with  oats  and  grass  seeds.  The  latter  throve 
well,  and  gave  a  fine  pasture  the  first  year  ;  but  afterwards  the  bent  spread  so  fast,  that,  in  three  years, 
there  was  more  of  it  than  of  the  finer  grasses." 

4975.  The  conclusions  which  Dawson  draws  from  his  extensive  practice  in  the  use  of 
lime  and  dung,  deserve  the  attention  of  all  cultivators  of  similar  land. 

1.  That  animal  dung  dropped  upon  coarse  benty  pastures,  produces  little  or  no  improvement  upon 
them;  and  that,  even  when  sheep  or  cattle  are  confined  to  a  small  space,  as  in  the  case  of  folding,  their 
dung  ceases  to  produce  any  beneficial  efl!ect,  after  a  few  years,  whether  the  land  is  continued  in  pasture, 
or  brought  under  the  plough. 

2.  That  even  when  land  of  this  description  is  well  fallowed  and  dunged,  but  not  limed,  though  the  dung 
augments  the  produce  of  the  subsequent  crop  of  grain,  and  of  grass  also  for  two  or  three  years,  that  there- 
after its  effects  are  no  longer  discernible  either  upon  the  one  or  the  other. 

3.  That  when  this  land  is  limed,  if  the  lime  is  kept  upon  the  surface  of  the  soil,  or  well  mixed  with  it, 
and  then  laid  down  to  pasture,  the  finer  grasses  continue  in  possession  of  the  soil,  even  in  elevated  and 
exposed  situations,  for  a  great  many  years,  to  the  exclusion  of  bent  and  moss.  In  the  case  of  Grubbet 
hills,  it  was  observed,  that  more  than  thirty  years  have  now  elapsed.  Besides  this,  the  dung  of  the  ani- 
mals pastured  upon  such  land  adds  every  year  to  the  luxuriance.  Improves  the  quality  of  the  pasture,  and 
augments  the  productive  powers  of  the  soli  when  afterwards  ploughed  for  grain  ;  thus  producing,  upon  a 
benty  outfield  soil,  effects  similar  to  what  are  experienced  when  rich  infield  lands  have  been  long  in 
pasture,  and  thereby  more  and  more  enriched. 

4  That  when  a  large  quantity  of  lime  is  laid  on  such  land,  and  ploughed  down  deep,  the  same  effects 
will  not  be  produced,  whether  in  respect  to  the  permanent  fineness  of  the  pasture,  its  gradual  ameliora- 
tion by  the  dung  of  the  animals  pastured  on  it,  or  its  fertility  when  afterwards  in  tillage.  On  the  con- 
trary, unless  the  surface  is  fully  mixed  with  lime,  the  coarse  grasses  will  in  a  few  years  regain  possession 
of  the  soil,  and  the  dung  thereafter  deposited  by  cattle  will  not  enrich  the  land  for  subsequent  tillage. 

J.astly.  It  also  appears  from  what  h.is  been  stated,  that  the  four.shift  husbandry  is  only  proper  for  very 
rich  land,  or  in  situations  whpre  there  Is  a  full  command  of  dung.  That  by  far  the  greatest  part  of  the 
land  of  this  country  requires  to  be  continued  in  grass  two,  three,  four,  or  more  years,  according  to  its 
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natural  poverty  ;  that  the  ohjection  made  to  tins,  viz  that  the  coarse  grasses  in  a  few  years  usurp  pos- 
session of  the  soil,  must  be  owing  to  the  surface  soil  not  being  sufficiently  mixed  with  lime,  the  lime 
having  been  covered  too  deep  by  the  plough.     {Farmer's  Magazine,  vol  xiii.  p.  69.) 

Sect.  IV.      Composts  and  other  Manures. 

4976.  Mixing  farm-yard  dung,  in  a  state  of  fermentation,  tdlli  earth,  in  which  there  is 
much  inert  vegetable  matter,  ^  as  the  I)anks  of  old  ditches,  or  what  is  collected  from  the 
sides  of  lanes,  &c.,  —  will  bring  this  inert,  dead  matter,  consisting  of  the  roots  of  decayed 
grasses  and  other  plants,  into  a  state  of  putridity  and  solubility,  and  prepare  it  for 
nourishing  the  crops  or  plants  it  may  be  applied  to,  in  the  very  manner  it  acts  on  peat. 
Dung,  however,  mixed  with  earth,  taken  from  rich  arable  fields  which  have  been  long 
cultivated  and  manured,  can  have  no  effect  as  manure  to  other  land  that  the  same  earth 
and  dung  would  not  produce  applied  separately  ;  because  there  is  generally  no  inert 
matter  in  this  description  of  earth  to  be  rendered  soluble. 

4977.  Mixing  dung,  earth,  and  quick-linw.  together,  can  never  be  advisable ;  because 
quick-lime  will  render  some  of  the  most  valuable  parts  of  the  dung  insoluble.  (See  2290.) 
It  will  depend  on  the  nature  of  soil  or  earth,  whether  even  quick-lime  only  should  be 
mixed  with  it  to  form  compost.  If  there  be  much  inert  vegetable  matter  in  the  earth, 
the  quick-lime  will  prepare  it  for  becoming  food  for  the  plants  it  may  be  applied  to ;  but 
if  rich  earth  be  taken  from  arable  fields,  the  bottoms  of  dung-pits,  or,  in  fact,  if  any  soil 
full  of  soluble  matter  be  used,  the  quick-lime  will  decompose  parts  of  this  soluble  matter, 
combine  with  other  parts,  and  render  the  whole  mass  less  nourishing  as  manure  to  plants 
or  crops  than  before  the  quick-lime  was  applied  to  it.  Making  composts,  then,  of  rich 
soil  of  this  description,  with  dung  or  lime,  mixed  or  separate,  is  evidently,  to  say  no 
more  of  it,  a  waste  of  time  and  labour.  The  mixture  of  earths  of  this  description  with 
dung  produces  no  alteration  in  the  component  parts  of  the  earth,  where  there  is  no  inert 
vegetable  substances  to  be  acted  on  ;  and  the  mixture  of  earth  full  of  soluble  matter  with 
dung  and  quick-lime,  in  a  mass  together,  has  the  worst  eflfects,  the  quick-lime  decom- 
posing and  uniting  with  the  soluble  matter  of  the  earth,  as  well  as  that  of  the  dung  ; 
thus  rendering  botl),  in  every  case,  less  efficient  as  manures,  than  if  applied  separately 
from  the  quick-lime,  and  even  the  quick-lime  itself  inferior  as  manure  for  certain  soils, 
than  if  it  had  never  been  mixed  with  the  dung  and  earth  at  all.  {Farmer  s  Magazine, 
vol.  XV.  p.  351.) 

4978.  Mixing  dung  in  a  state  of  fermentation  ivith  peat,  or  forming  what  in  Scotland 
are  called  Meadowbank  middens  (2241.),  is  a  successful  mode  of  increasing  the  quantity 
of  putrescent  manure.  The  peat,  being  dug  and  partially  dried,  may  either  be  carted 
into  the  farm-yard  and  spread  over  the  cattle  court,  there  to  remain  till  the  whole  is 
carted  out  and  laid  upon  a  dunghill  to  ferment ;  or  it  may  be  mixed  up  with  the  farm- 
yard dung  as  carted  out.  If  care  be  taken  to  watch  the  fermenting  process,  as  the 
fire  of  a  clay-kiln  is  watched,  a  few  loads  of  dung  may  be  made  to  rot  many  loads  of 
peat.  Adding  lime  to  such  composts  does  not  in  the  least  promote  fermentation, 
while  it  renders  the  most  valuable  parts  of  the  mass  insoluble.  Adding  sand,  ashes, 
or  earth,  will,  by  tending  to  consolidate  the  mass,  considerably  impede  the  progress  of 
fermentation. 

4979.  Bone  manure.  Crushed  bones  were  first  introduced  to  Lincolnshire  and  York- 
shire, about  1800,  by  a  bone  merchant  at  Hull;  and  the  effect  has  been,  according  to  a 
writer  in  the  British  Farmers  Magazine,  vol.  iii.  p.  207.,  to  raise  wild  unenclosed  sheep- 
walks  from  2s.  6d.  or  5s.  to  10s.  6d.  or  20s.  an  acre.  The  quantity  at  present  laid  on 
is  12  bushels  per  acre  drilled  in,  in  the  form  of  dust,  with  turnip  seed.  The  turnips  are 
fed  off  witli  sheep,  and  succeeded  by  a  corn  crop,  and  by  two  crops  of  grass.  It  seems 
to  be  generally  admitted,  that  bone  dust  is  not  beneficial  on  wet  retentive  soils,  as  con- 
tinued moisture  prevents  decomposition  ;  but  in  all  descriptions  of  dry  soils  it  never  fails 
of  success.  On  the  poor  soil,  or  chalk  or  lime-stone  of  the  woolds  of  Lincolnshire  and 
Yorkshire,  the  turnip  crops  are  said  to  equal  those  of  any  part  of  England  ;  and  the  barley, 
though  coarse,  to  produce  a  greater  quantity  of  saccharine  matter  than  even  the  brightest 
Norfolk  samples.      {Brit.  Farm.  Mag.  vol.  iii.  p.  208.) 

49S0.  The  Doncastcr  Agricultural  Association  appointed  a  committee,  in  1828,  to  make  enquiries,  and 
report  the  result  of  them,  on  the  use  and  advantages  of  bones  as  a  manure.  The  report  is  full  of  interest, 
and  highly  satisfactory  as  to  the  great  value  of  this  species.  The  following  is  a  summary  of  deductions 
from  the  details  collected  :  — 

1.  That  on  dry  sands,  lime-stone,  chalk,  light  loams,  and  peat,  bones  form  a  very  highly  valuable  ma. 
nure ;  they  may  be  laid  on  grass  with  great  good  effect ;  and,  on  arable  lands,  they  may  be  laid  on  fallow 
for  tuijnips,  or  used  for  any  of  the  subsequent  crops. 

2.  Ihat  the  best  method  of  using  them,  when  broad-cast,  is  previously  to  mix  them  up  with  earth,  dung, 
or  other  manures,  and  let  them  lie  to  ferment. 

3.  That  if  used  alone,  they  may  either  be  drilled  with  the  seed  or  sown  broad-cast 

4.  That  bones  which  have  undergone  the  process  of  fermentation  are  decidedly  superior  to  those  which 
have  not  done  so. 

5.  That  the  quantity  should  be  about  25  bushels  of  dust,  or  40  bushels  of  large,  increasing  the  quantity 
if  the  land  be  impoverished. 

6.  That  upon  clays  and  heavy  loams,  it  does  not  yet  appear  that  bones  will  answer. 
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4981.  Salt,  nitre,  and  other  manures  have  been  already  treated  of  in  Part  1 1,  at  sufficient 
length.  It  is  clear  that  both  salt  and  nitre  may  be  advantageously  used  in  many  cases. 
Nitre  continues  to  be  a  good  deal  used  in  Hertfordshire,  on  which  it  is  sown  at  the  rate 
of  1§  cwt.  per  acre.  It  has  been  tried  at  this  rate  in  Scotland  to  wheat  and  to  grass, 
and  the  effect  is  said  to  have  been  wonderful.  Salt  has  been  extensively  used  with  almost 
every  crop  at  different  rates,  from  20  to  40  bushels  per  acre  ;  and  it  apjjears  in  many,  if 
not  in  most,  cases  to  have  proved  useful.  {Quar.  Jour.  Agr.  vol.  i.  p.  '208.,  and  Uighl. 
Soc  Trails,  vol.  i.  p.  147.) 


Chap.  II. 

Culture  of  the  Cereal  Grasses. 

4982.  The  corn  crops  cultivated  in  Britain  are,  wheat,  rye,  barley,  and  oats.  Other 
culmiferous  plants,  as  the  maize,  millet,  and  rice,  have  been  tried  with  partial  success  in 
warm  districts,  but  they  have  no  chance  of  ever  becoming  general  in  our  climate.  The 
best  description  of  the  different  species  and  varieties  of  Cercalia  cultivated  in  Europe 
will  be  found  in  Metzger's  Europceische  Cerealien  in  Botanischer  ■unci  Landuirthschaftlicher 
Hinsiclit,  cj-c.  Heidelberg,  1824.  Folio,  20  plates.  The  plates  are  exceedingly  well  exe- 
cuted ;  and  there  are  popular  as  well  as  scientific  descriptions,  with  synonyms  in  all  the 
European  languages. 

4983.  On  the  culture  of  culmiferous  plants,  a  few  general  remarks  may  be  of  use  to  the 
young  farmer.  Culmiferous  plants,  particularly  wheat  and  rye,  like  most  others,  have  two 
sets  of  roots.  The  first  originate  with  the  germination  of  the  grain,  are  always  under 
the  soil,  and  are  called  the  seminal  roots  ;  the  second  spring  from  the  first  joint  which  is 
formed  near  the  surface  of  the  soil,  and  from  that  joint  strike  down  into  the  soil ;  these 
are  called  the  coronal  roots.  The  coronal  roots  appear  chiefly  intended  for  drawing 
nourishment  from  the  soil;  and,  as  Professor  Martyn  has  observed,  are  judiciously  placed 
for  this  purpose,  the  richest  part  of  all  soils  being  on  or  near  the  surface.  These  fibres 
are  of  larger  diameter,  more  succulent,  and  never  so  long  as  the  seminal.  From  these 
facts,  as  to  the  roots  of  culmiferous  plants,  some  important  hints  may  be  derived  regarding 
their  culture.  The  use  of  stirring  the  surface  in  spring  to  facilitate  the  extension  of  the 
coronal  roots,  is  obvious ;  the  immediate  effect  of  a  top-dressing  is  also  apparent,  and 
also  that  manures  may  be  ploughed  in  too  deep  to  give  the  full  amount  of  their  bene- 
ficial effects  to  corn  crops  or  grasses.  Sageret,  a  scientific  French  agriculturist,  proved 
experimentally,  that  where  any  of  the  grains  or  grasses  are  etiolated  immediately  after 
germination,  by  growing  too  rapidly,  or  by  being  sov/n  too  thick  or  in  too  warm  a  sea- 
son, the  first  joint  from  which  the  coronal  or  nourishing  roots  spring  is  raised  above  tlie 
ground,  and  in  consequence  either  throws  out  no  roots  at  all,  or  so  few  as  to  nourish  it 
imperfectly;  in  which  case  it  cither  dies  before  it  comes  into  flower,  or  before  the  seed  is 
matured.      (Mem.  lie  la  Soc.  Jig.  de  Seine,  torn,  ii.) 

4984.  Whether  corn  ought  to  be  sown  broadcast  or  in  drills,  is  a  question  which  lias 
given  rise  to  considerable  discussion.  The  cultivation  in  rows  of  sucii  plants  as  admit 
of  intertillage  during  the  summer  months,  is  known  to  supersede  the  use  of  a  summer 
fallow  on  ligliter  soils.  "  In  truth,  the  row  culture  of  certain  green  crops  is  one  of 
the  greatest  improvements  of  modern  agriculture,  and  should  be  extended  by  every 
effort  of  instruction  and  example.  By  no  other  means  yet  known  to  us  can  so  large 
a  produce  be  raised  from  land  under  constant  tillage,  so  beneficial  a  rotation  of  crops 
be  adopted,  or  so  great  an  economy  be  practised  in  the  application  of  manures.  But, 
wliile  tlie  advantages  are  thus  apparent  with  regard  to  the  application  of  this  species 
of  culture  to  our  preparatory  green  crops,  it  does  in  no  degree  follow  that  advantages 
equally  great  will  result  from  its  application  to  our  crops  of  white  corn.  The  analogy, 
as  it  regards  the  nature  of  the  plants  wliich  form  the  subject  of  cultivation,  does  not  hold. 
The  cereal  grains  send  forth  numerous  shoots  or  suckers,  and  the  goodness  of  the  crop 
mainly  depends  on  the  vigour  and  number  of  the  shoots  which  they  send  forth.  The 
other  kind  of  crops  do  not,  generally  speaking,  tiller  like  wheat,  barley,  or  oats,  but  rise 
from  one  stem.  Reasoning  from  t])ese  principles,  we  should  infer  that  the  former  class 
of  plants  should  be  cultivated  in  that  manner  in  which  they  are  best  suited  to  summer 
tillage  ;  that  is,  in  rows  :  the  latter  in  that  manner  in  which  the  seed  is  most  equally  de- 
posited in  the  ujjper  stratum  of  the  soil,  which  is  in  broadcast.  The  opinions,  however, 
of  intelligent  agriculturists  are  not  agreed  as  to  the  superiority  in  practice  of  the  broad- 
cast over  the  row  system,  even  as  it  relates  to  the  cereal  grains.  The  farmer  of  Nor- 
folk, or  of  the  light  soils  of  Sussex,  will  contend  as  strenuously  for  the  superiority  of  the 
row  system  as  the  farmer  of  East  Lothian  for  the  broadcast  system ;  and  each  may  be 
right  as  it  regards  the  application  of  the  principle  to  the  circumstances  of  his  own 
situation.      The  question  which  is  to  be  settled,  however,  is,  —  Which  of  the  two  systems 
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is  to  be  regarded  as  the  rule  in  husbandry,  and  which  the  exception?  Now,  —  Independ- 
ently of  the  circumstances  just  adverted  to,  and  judging  only  from  the  greater  extent  to 
which  tlie  broad-cast  system  is  carried  on  in  the  country  ;  from  the  fact  of  the  row  system 
having  declined  in  favour  in  districts  where  it  had  once  been  most  extensively  practised  ; 
and  from  its  having  recently  ceased  to  make  progress  in  general  practice,  —  we  should  be 
inclined  to  hold  that,  with  respect  to  the  cereal  grains,  the  rule  of  agriculture  is  the 
broad-cast  system,  and  the  exception  the  row  system.  The  cases  falling  under  the 
exception  may  be,  and  doubtless  are,  very  numerous  and  important.  There  are  many 
light  soils  in  which  the  seeds  require  to  be  deposited  at  a  considerable  and  equal  depth, 
and  this  the  drill-machine  effects  better  than  sowing  on  the  surface ;  and  there  are  many 
thin  cold  clays  wliich  tend  to  throw  out  the  plants,  the  best  remedy  for  which  is  thought 
to  be  deep  sowing." 

4985.  The  sowing  of  corn  from  the  hand,  "  however,  is  known  to  be  attended  with  some  uncertainty ; 
being  dependent  for  the  accuracy  of  the  execution  upon  the  skill  and  attention  of  the  sowers.  The  regu. 
larity  of  the  work  is  also  affected  by  winds  ;  and,  unfortunately,  the  means  rarely  exist  of  detecting  the 
degree  of  inaccuracy  in  the  work  until  too  late  to  correct  it."  As  a  remedy  for  these  inconveniences,  we 
have  already  described  a  broad-cast  hand  drill  (2576.),  and  shall  here  introduce  a  horse  machine  for  the 

same  purpose  {fi.g.llia.  b.),  that  has  been 
for  some  years  employed  in  "  the  agricul- 
ture of  Northumberland,  North  Durham, 
and  some  of  the  southern  counties  of  Scot- 
land, for  sowing  broad-cast.  As  it  regards 
economy  alone,  little  perhaps  is  effected  by 
I  -y^v  i--gAi^\^'^i  I      TTrjjVri  1  the  employmentofthismachine:  its  recom- 

mendations are  the  regularity  and  certainty 
with  which  it  performs  the  work,  and  the 
..  ..^^j^^.-^       rendering  of  the  execution  independent  of 

1 — —^ __.__—_ •__ ^^  .   t^ unskilfulness  or  want  of  care  in  the  ope- 

lator."  {Quar.  Jour.  Agr.  vol.  ii.  p.  250.) 


"  A  man  and  a  horse  with  this  machine  will  sow  between  25  and  30  acres  in  a  day.  The  regular  manner 
in  which  the  seed  is  disseminated  renders  less  seed  necessary  than  in  the  common  method  of  sowing  by 
the  hand.  Besides  the  advantages  arising  from  a  saving  of  seed,  the  greater  regularity,  as  it  regards  their 
distance  from  each  other,  with  which  the  plants  spring  up,  generally  renders  the  crop  superior  to  that 
sown  in  the  other  way.  The  machine  has  been  described  as  adapted  to  the  .sowing  of  the  common  sorts 
of  grain,  but  it  is  equally  well  calculated  for  sowing  the  cultivated  grasses."  [Quar.  Jour.  Agr.  vol  ii. 
p.  254.) 

4986.  The  preservation  of  com  after  it  is  threshed  and  cleaned  is  generally  effected  in 
granaries,  where  the  grain  is  kept  well  ventilated  by  passing  it  frequently  from  one  floor 
to  another,  or  through  winnowing  machines. 

4987.  It  has  been  proposed  and  attempted  in  France  to  preserve  it  in  pits  or  dry  cells  at  an  equal  tem- 
perature, and  included  from  the  atmosphere ;  but  the  experiments  now  going  on  for  this  purpose,  more 
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especially  by  M.  Ternaux  at  St.  Ouen,  near  Paris,  are  not  yet  sufficiently  matured  to  enable  us  to  lay  any 
useful  result  before  the  public.  That  corn  has  been  so  preserved  in  former  ages,  and  that  to  a  considerable 
extent,  is  beyond  a  doubt ;  and  it  is  equally  certain  that  in  the  interior  of  Africa,  among  the  Caffres  and 
other  nations,  as  well  as  in  the  south  of  Russia,  in  Turkey,  and  in  Egypt,  the  practice  is  still  employed  on 
a  small  scale.  It  may  be  doubted,  we  think,  whether,  with  the  present  population  of  Europe,  it  could  ever 
be  generally  adopted. 

4988.  Preservation  of  corn  in  sfhes.  Some  account  of  the  opening  of  a  siloe  was  lately  read  to  the 
Agricultural  Society  of  Paris.  "  The  place  consisted  of  an  icehouse,  and  the  grain  when  put  in  was  of 
the  finest  appearance,  perfectly  dried,  and  in  excellent  condition.  The  door  had  been  hermetically  sealed ; 
and  yet,  when  opened,  a  considerable  thickness  of  the  m.iss  of  corn  was  found  destroyed  by  weevils,  the 
latter  being  in  such  quantity  as  to  occasion  an  elevated  temperature.  As  part  of  the  same  corn  had  been 
perfectly  well  preserved  in  other  siloes,  the  cause  of  this  deterioration  was  sought  for,  and  a  hole  was 
found  in  the  lower  part  which  had  been  made  by  mice,  and  which,  by  admitting  air  in  sufficient  quantity, 
had  allowed  the  weevils  originally  in  the  corn  to  live,  and  increase  their  numbers  to  the  degree  mentioned. 
After  some  observations  upon  experiments  which  showed  that  insects  could  live  for  a  very  long  time  in 
vitiated  air,  a  committee  was  named  to  ascertain  the  requisite  state  of  the  air,  and  the  circumstances 
connected  in  the  enquiry  with  the  preservation  of  grain  in  these  repositories.  At  another  meeting  of  the 
society,  M.  Hachette  described  the  method  proposed  by  M.  Clement  to  prevent  the  destruction  of  corn  by 
weevils.  It  is  founded  upon  a  fact  observed  by  him,  that  these  insects  cannot  live  in  an  atmosphere  which 
contains  less  than  a  certain  proportion  of  moisture.  He  therefore  proposes  that  the  corn  should  be  subject 
to  a  continued  ventilation  of  air  dried  by  passing  over  quick-lime  or  chloride  of  calcium.  All  the  weevils 
originally  in  the  corn  would  thus  be  quickly  destroyed."  (Recueil  Industrie/,  vol.  xii.  p.  208.) 

4989.  T/ie  preservation  of  corn  in  tlie  north  of  Russia  may  deserve  notice  more  as  matter  of  curiosity, 
and  for  supplying  ideas  on  the  subject,  than  for  imitation.  The  corn  is  dried  in  small  ovens  or  chambers, 
which  communicate  with  a  larger  chamber  or  oven  by  small  tubes  that  enter  the  smaller  chambers  at  the 
top.  The  oven  is  then  filled  witli  straw  closely  pressed,  which  is  lighted  and  left  to  consume  during  the 
night  Next  morning  the  corn  is  taken  from  the  smaller  chambers,  the  smoke  from  the  ovens  having 
passed  into  them  and  perfectly  dried  it.  This  practice  has  several  advantages  :  the  corn  is  lighter  to  move, 
and  is  kept  much  easier,  without  requiring  to  be  constantly  turned,  being  preserved  from  vermin  by  the 
smoky  taste  communicated  to  it  by  the  straw,  which  does  not  quit  it  until  it  has  passed  through  the  mill. 
The  corn  intended  to  be  kept  for  any  length  of  time  is  put  into  pits,  in  shape  like  a  bottle,  sufficiently  high 
for  a  man  to  stand  erect  in,  which  are  dug  in  elevated  places  with  a  clayey  soil.  When  they  are  dug  a 
tire  is  lighted  for  four  and  twenty  hours,  which  forms  a  hard  crust  round  the  pit.  The  interior  is  lined 
with  the  bark  of  the  birch  tree,  fastened  with  wooden  nails.  Some  straw  is  then  put  at  the  bottom,  upon 
which  the  corn  is  placed,  and  more  straw  at  the  top,  the  mouth  of  the  pit  being  then  closed  with  a  wisp  of 
straw  in  the  form  of  a  cone.  Each  pit  contains  from  twenty-five  to  one  hundred  tchetverts,  and  the  grain 
in  them  will  keep  for  twenty  years  without  being  injured.  {Biblioth.  Univer.  de  Geneve.) 

4990.  The  uses  to  which  the  straiv  of  com  may  be  applied  are  various.  Besides  food 
for  cattle,  litter  for  animals,  thatch,  &:c.,  it  is  bleached  and  plaited  into  ribands  for  forming 
hats,  and  bleached,  dyed  of  different  colours,  split,  and  glued  to  flat  surfaces,  so  as  to 
form  various  works  useful  and  ornamental.  Paper  is  also  made  from  straw  ;  and  the 
same  pulp  which  forms  the  paper  may  be  moulded  into  all  the  forms  given  to  papier 
mach^,  medallion  portraits,  embossed  works,  &c.  Whoever  wishes  to  enter  into  the  de- 
tails of  the  great  variety  of  articles  that  may  be  manufactured  from  straw,  should  consult 
the  Bictioimaire  Technologique,  art.  Faille ;  or  an  abridged  translation  of  a  part  of  tlie 
article  in  Gill's  Technological  Repository,  vol.  vi.  new  series,  p.  228. 

4291.  The  diseases  jjeculiar  to  the  cereal  grasses  have  been  included  in  the  diseases 
common  to  vegetables  in  general.  (1671.)  They  are  chiefly  the  smut,  the  rust,  the 
mildew,  and  the  ergot ;  and  we  shall  notice  them  more  at  length  under  the  different  spe- 
cies of  corn  which  are  most  subject  to  suffer  from  them. 

4992.  The  practice  of  reaping  corn  before  it  is  perfectly  ripe  originated  in  France,  and 
lias  lately  been  recommended  by  M.  Cadet  de  Vaux. 

4993.  Corn  reaped  eight  dni/s  before  the  usual  time,  this  author  says,  has  the  grain  fuller,  larger,  finer, 
and  better  calculated  to  resist  the  attacks  of  the  weevil.  An  equal  quantity  of  the  corn  thus  reaped,  with 
corn  reaped  at  the  period  of  maturity,  gave  more  bread,  and  of  a  better  quality.  The  proper  time  for 
reaping  is  that  when  the  grain,  on  being  pressed  between  the  fingers,  has  a  doughy  appearance  like  the 
crumb  of  bread  just  hot  from  the  oven,  when  pressed  in  the  same  manner.  This  does  not  seem  to  agree 
altogether  with  the  experience  of  some  agriculturists  in  the  Carse  of  Gowrie,  Perthshire,  where  oats  in- 
tended to  be  made  into  meal  are  always  found  to  yield  most  when  allowed  to  stand  as  long  as  possible. 
Corn  for  seed,  however,  it  is  acknowledged  by  the  same  iigriculturists,  will  answer  the  purpose  perfectly 
though  cut  before  fully  matured.  (Perth  Miscellany,  vol.  i.  p.  41.)  If  the  doctrine  of  Cadet  de  Vaux  be 
confined  to  wheat,  it  may  be  perhaps  considered  as  confirmed  by  the  following  passage  from  VVaistell :  — 
"  It  is  well  known,"  he  observes,  "  that  wheat  produces  the  most  flour  and  the  sweetest  bread  when 
threshed  out  before  it  has  been  stacked  ;  and  as  all  corn  is  more  or  less  injured  in  both  these  respects,  ac- 
cordingly as  it  is  more  or  less  heated  in  the  rick,  it  would  be  highly  desirable  totally  to  prevent  its  heating 
or  becoming  musty,  in  the  ricks.  In  wet  harvests  it  is  sometimes  impossible  to  get  corn  sufficiently  dried ; 
and  we  see  that  even  in  hot  and  dry  harvests,  such  as  that  of  1819,  a  great  deal  of  corn  is  sometimes  spoiled 
in  the  ricks :  we  should,  therefore,  be  extremely  cautious  to  have  corn  well  dried  in  the  field,  the  ricks 
made  of  a  moderate  size,  and  raised  off  the  ground,  to  admit  the  air  to  circulate  under  them,  with  chim- 
neys to  allow  a  current  of  air  to  pass  upwards  through  them,  to  carry  of}'  the  hot  and  musty  air  from  the 
centre  of  the  rick,  which,  without  such  a  chimney,  has  its  tendency  to  heat  four-fold  greater  than  one 
with  a  chimney.  Chimneys  being  easily  made,  and  so  beneficial,  it  were  to  be  wished  that  they  were  in 
general  use."    {IVaistell's  Des/gnsfor  Agr.  Buildings,  p.  101.) 

491^4.  For  seed  com,  it  not  only  appears  that  unripe  grain  is  preferable,  but  even  that  mildewed  wheat 
and  oats  answer  perfectly.  Mr.  S.  Taylor,  the  editor  of  the  Country  Tit/ies,  and  formerly  an  extensive 
farmer,  has  been  in  the  practice  of  sowing  from  100  to  130  acres  of  wheat  annually  for  2l)  years  and  up- 
wards. "  l"he  seed  was  invariably  chosen,  not  from  the  best  and  plumpest,  but  the  thinnest  and  most 
mildewed  seed."  He  has  seen  the  most  beautiful  samples  of  wheat  produced  from  seed  of  the  most 
ordinary  description.  {Country  Titnes,  March  22.  1830.)  In  Perthshire,  the  same  Is  stated  with  respect  to 
oats.     {Perth  Miscellany,  voti.  p.  il.) 

4995.  The  methods  of  reaping  corn  are  various.  The  most  general  mode  is  by  the 
sickle,  already  described  (2482.  and  24S3.)  ;  the  scythe  is  also  used,  more  especially 
for  barley  and  oats;  and  a  reaping  machine  (2737.)  is  beginning  to  be  used  in  some 
parts  of  Scotland;  in  which  country  an  effectual  bean-reaping  machine    (2740.)  was 
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in  use  many  years  ago.  A  method  of  mowing  corn  much  practised  in  the  county 
of  Durham,  and  possibly  Yorkshire,  has  lately  been  introduced  into  Northumberland, 
but  does  not  appear  to  make  much  progress,  the  low  priced  Irish  reapers  doing  the  work 
so  much  more  neatly  and  with  less  waste,  tliough  it  costs  more  money  to  the  owner. 
The  scythe  has  a  cradle  similar  to  that  described  (405. )  ;  it  is  handled  and  used  differ- 
ently from  the  bow  and  grass  scythes,  and  has  only  one  short  handle  or  "  nib  "  on  the 
"  sned,"  or  long  handle,  for  the  right  hand;  the  left  grasps  the  "  sned  "  with  the  palm 
upwards :  this  enables  the  mower,  who  generally  mows  "  from  the  corn,"  to  bring  the 
back  of  the  scythe  and  cradle  to  the  ground,  and  leave  the  cut  corn  in  a  beautiful  state 
for  being  put  into  sheaves.  A  good  workman  can  do  tv.o,  and  some  three  acres  a  day: 
tliey  charge  about  5s.  per  acre  for  mowing,  binding,  and  stocking  (shocking)  :  this  prac- 
tice may  be  advantageously  followed  wherever  the  crop  is  not  stricken  down  by  rains, 
particularly  barley  crops.      (C.  near  Alnwick,  in  Gard.  Mag.  vol.  vi.) 

499S.  Frosted  corn,  like  frosted  seeds  of  any  sort,  may  be  detected  by  dissection  and 
comparison  with  inifrosted  corn.  By  frosted  corn  is  to  be  understood  corn  that  has  been 
frozen  on  the  plant  before  it  was  perfectly  ripe,  in  consequence  of  which  the  germ  of 
the  future  plant  or  vital  part  of  the  seed  is  deprived  of  its  vitality  by  the  expansion 
produced  by  the  freezing  of  its  watery  parts. 

4997.  Frosted  oats.  The  oat  being  one  of  the  latest  corns,  and  a  corn  of  cold  rather  than  of  warm 
countries,  is  more  liable  to  be  frozen  than  any  other;  but  fortunately,  also,  frozen  oats  are  more  easily 
detected  than  either  frozen  wheat  or  barley.  The  Rev.  James  Farquharson,  who  has  paid  much  attention 
to  this  subject,  and  written  an  elaborate  article  on  it  in  the  Farmer's  Magazine  (vol.  xix.),  observes,  that 
every  kernel,  when  stripped  of  the  husk,  will  be  found  to  exhibit  the  appearance  of  a  groove  on  one  side. 
If  the  liottom  of  the  groove  has  a  smooth  clear  translucent  ai)pearance  from  end  to  end;  if  it  is  not 
much  shrunk  into  the  substance  of  the  kernel;  and  if  the  kernel  splits  with  ditliculty  in  its  direction, 
then  we  may  pronounce  the  vital  part  of  the  seed  to  be  free  from  injury  by  frost.  If,  on  the  contrary, 
there  is  a  black  speck  seen  in  the  groove  at  the  root  end  of  the  kernel ;  if  the  groove  cuts  deep  into  the 
kernel,  so  that  it  may  be  split  in  that  direction  ;  and  if,  when  the  kernel  is  so  split,  the  blackness,  accom- 
panied with  a  rotten  scaly  appearance,  is  seen  extending  from  end  to  end  at  the  bottom  <Jf  the  groove, 
then  the  vital  part  or  future  plant  may  be  pronounced  entirely  unfit  for  being  used  as  seed. 

4998.  Frosted  barley.  U'lie  nature  of  the  injury  that  ripening  barley  suffers  from  frost  is  similar  to  that 
suffered  by  oats.  The  husk  of  barley,  like  that  of  oats,  consists  of  two  unequal  parts;  the  small  part 
covering  the  groove  of  the  kernel.  In  sound  grain,  when  dry,  the  hull  is  firmly  attached  to  the  kernel ; 
but  in  frosted  grain  the  small  part  of  the  hull  becomes  loose,  and  feels  soft  on  being  pressed  ;  and  if,  in 
such  grain,  this  part  of  the  hull  is  stripped  away,  a  blackness  and  rottenness,  resembling  that  in  frosted 
oats,  will  be  seen  in  the  bottom  of  the  groove.  In  frosted  barley  the  husk  becomes  loose  all  round  the 
root  end ;  but,  as  this  is  a  circumstance  that  is  occasionally  observed  likewise  in  barley  that  was  never 
exposed  to  frost,  it  certainly  sometimes  arises  from  other  causes,  —  perhaps  from  wet ;  and  this,  unless  the 
grain  has  germinated,  does  not  render  it  unfit  for  seed  or  malting.  The  only  sure  mark  of  damage  from 
frost  is  the  blackness  and  rottenness  in  the  bottom  of  the  groove. 

4999.  Frosted  wheal.  Upon  an  attentive  inspection  of  wheat  that  has  been  exposed  to  the  frost,  it  will 
be  observed  that  in  a  large  proportion  of  grains  there  is  a  rotten  scaly  appearance  where  the  embryo  of 
the  plant  is  attached  to  the  cotyledon  or  mealy  part  of  the  grain  ;  that  the  groove  is  much  deeper  than  in 
wheat  that  was  saved  before  the  frost ;  and  that  the  grains  are  easily  split  in  its  direction.  From  this  it 
is  inferred  that  wheat,  in  its  ripening  stage,  suffers  from  frost  an  injury  of  the  same  nature  with  that  sus- 
tained  by  oats  and  barley.  [Farm.  Mag.  vol.  xix.) 

5000.  The  nutritive  products  of  the  plants  to  be  treated  of  in  this  section,  are  thus  given 
by  Sir  H.  Davy. 
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'    87 

Secile  cereSkle 

Rye  from  Yorkshire    ... 

792 

615 

38 

1119 

Sect.  I.      Wheat.  —  Tw^/cmot  L.  ;    Triandria  Digijnia\-i.,  and  Grammeev  J.      Froment, 
Fr.  ;    Weitzen,  Ger.  ;    Grano,  Ital.  ;  and  Ti-igo,  Span. 

5001.  Wheat  is  by  far  the  most  important  of  the  cereal  grasses,  the  flour  made  from  its 
grains  or  seeds,  from  the  quantity  of  gluten  they  contain,  making  the  best  bread  in  the 
world.  A  greater  proportion  of  mankind  are  nourished  by  rice  than  by  wheat,  but 
there  is  no  grain  which  comes  near  wheat  in  its  qualities  for  l)rcad-making.  Rice 
and  maize  are  comparatively  unfit  for  it,  and  oats,  bai'ley,  and  rye  but  imperfectly 
adapted.  Rye,  however,  comes  nearer  to  wheat  in  its  bread-making  qualities  than  any 
other  grain. 

5002.  Of  ivhat  country  ruheat  is  a  native,  is  totally  unknown  ;  it  has  been  supposed 
indigenous  to  Asia  and  Africa,  and  unquestionably  it  is  more  likely  to  belong  to  these 
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parts  of  the  world  than  any  other ;  but  all  that  can  be  advanced  on  this  subject  is  con- 
jecture. Wheat,  with  the  exception  it  is  said  of  some  parts  of  the  southern  coast  of 
Africa,  is  cultivated  in  every  part  of  the  temperate  and  torrid  zones,  and  in  some  places 
as  high  as  2000  feet  above  the  level  of  the  sea.  It  has  been  grown  from  time  imme- 
morial in  Britain,  but  in  few  places  at  a  greater  elevation  than  600  feet.  Of  course 
the  elevation  to  wliich  any  plant  can  be  cultivated  always  depends  on  the  latitude  of 
the  situation. 

5003.  Species  and  varieties.  (Jig.  723.)  Botanists  reckon  seven  species  of  rriticiun, 
which  are  or  may  be  cultivated  for  their  grains,  besides  many  varieties  and  subvaricties 
of  those  in  common  culture.      The  species  or  subspecies  are, 

1.  Trfticum  sesthnim,  Summer  wheat  or  spring  wheat  (a). 

2.  hyb(;mum,  Lammas  wheat  (i). 

3.  comptSsitum,  Egyptian  wheat  (c). 

4.  tiirgiduin.  Turgid  wheat  (J) 


5.  Trfticum  polonicum,  Polish  wheat  («). 

6.  Sjielta,  Spelt  iiheat  (/). 

7.  mouocdccumj  One-(jrained  wheat  (g). 


I 


The  first,  second,  fourth,  and  fifth  sorts  are  by  many  botanists  considered  as  only 
varieties,  and  it  it  is  doubtful  whether  the  third  and  sixth  may  not  be  the  same  ;  the 
seventh  has  all  the  marks  of  a  distinct  species,  but  it  is  very  questionable  whether,  if 
much  cultivated,  it  would  always  continue  to  produce  one  row  of  grains. 

5004.  The  spring  or  summer  icheat  {a),  £le  de  Mars,  Fr.,  is  distinguished  from  that  generally  sown,  by 
its  narrower  ears,  longer  beards,  smaller  grains,  and  shorter  and  more  slender  straw,  and  also  by  its 
inability  to  endure  our  winters.  It  is  commonly  sown  in  April,  or  even  so  late  as  May.  It  was  known  to 
Parkinson  in  1666,  but  has  never  been  much  cultivated,  except  in  Lincolnshire.  It  was  tried  and  given 
up  in  Northumberland  and  Mid  Lothian,  and  also  in  some  counties  near  London.  Many  varieties  of 
summer  wheat  were  transmitted  a  few  years  ago  to  the  president  of  the  Board  of  Agriculture  from  the 
Agricultural  Society  of  Paris,  for  the  purpose  of  experiment,  and  were  divided  among  several  distinguished 
agriculturists,  (Cumm.  to  the  Board  of  Af^r.,  vol.  vii.  p.  U.) ;  but  there  has  not  yet  been  time  for  establishing 
their  comparative  merits,  or  their  adaptation  to  the  climate  of  Britain.  Summer,  or,  as  it  is  often  called, 
spring,  wheat  has  however  been  long  and  extensively  cultivated  in  some  parts  of  England,  particularly  in 
Lincolnshire;  and  it  is  probable  m.ay  be  found  a  valuable  crop  in  the  southern  counties;  but  the  trials 
that  have  been  made  in  the  north,  do  not  seem  to  entitle  it  to  a  preference  over  winter  wheat  sown  in 
spring,  or  even  oats  or  barley,  in  that  climate. 

5005.  Of  the  winter  or  common  wheat  (b),  Frome7it  blanc,  Fr.,  there  are  a  great  number  of  varieties. 
Professor  Martyn,  in  Miller's  Dictionary,  has  described  forty-nine  sorts,  and  Professor  Thaer  speaks  of  a 
hundred,  but  affirms  that  those  who  describe  them  know  nothing  about  them,  and  in  all  probability 
include  one  sort  under  different  names.  All  the  varieties  may  be  reduced  to  two,  the  white,  and  the 
brown  or  red  grained.  As  subvarieties,  there  are  the  bearded  and  beardless,  the  woolly-chaflcd,  and  thin 
or  hairy  chaffed,  both  of  the  reds  and  whites.  To  these  some  add  another  variety,  which  is  the  spring, 
sowing  common  wheat.  It  is  stated  by  those  who  maintain  that  this  variety  exists,  that  through  long 
sowing  the  progeny,  after  a  number  of  generations,  acquires  a  habit  of  coming  earlier  into  blossom  than 
seed  from  winter-sown  grain.  This  we  think  very  likely,  but  are  not  aware  that  the  variety  is  distinctly 
known  by  any  recognisable  marks  in  the  plants.  The  red  or  brown  wheats  are  universally  considered 
more  hardy  than  the  white,  but  as  yielding  an  inferior  flour  :  the  woolly-white  is  supposed  to  yield  the 
best  flour ;  but  wooUy-chafTed  wheats  are  considered  more  liable  to  the  mildew  than  any  other. 

5006.  The  Egyptian,  or  many-spiked  trheat  (e),  B/e  de  miracle  ou  de  Smyryic,  Fr.,  the  turgid  grey 
pollard  or  duck-bill  wheat  (rf),  and  the  Polish  wheat  (r),  may,  for  all  agricultural  purposes,  be  considered 
only  varieties  of  the  common  winter  wheat.  They  are  cultivated  in  a  few  places  in  England,  and  seeds  of 
them  may  be  procured  from  the  public  botanic  gardens;  but  they  are  in  little  estimation. 

5007.  Spelt  zvhcat  (/),  the  Epnutre  of  the  French,  is  known  by  its  stout  straw,  which  is  almost  solid, 
and  by  its  strong  pikes,  with  chaff  partially  awned,  the  awns  long  and  stiff.  The  chaff  adheres  so  closely 
to  the  grain  as  not  to  be  separated  without  great  difficulty.  This  grain,  as  we  have  seen,  is  a  good  deal 
sown  in  the  south  of  Europe.  In  France  it  is  sown  in  spring,  on  land  too  coarse  for  common  wheat,  and 
it  ripens  in  July  and  August.  It  is  the  principal  wheat  sown  in  Suabia  and  the  north  of  Switzerland; 
and  is  a  good  deal  sown  in  Spain.  The  grain  is  light,  and  yields  but  little  flour ;  but  it  is  .said  to  contain 
a  larger  portion  of  gluten  than  common  wheat,  and  for  that  reason  is  recommended  as  superior  to  any 
other  in  pastry  and  confectionary.     It  is  not  cultivated  in  Britain. 

5008.  The  one-grained  wheat  (g).  Petit  ipautre,  Fr.,  is  known  by  its  small  thin  spike,  and  single  row  of 
grains ;  the  leaves  and  straw  are  remarkably  small,  but  very  hard  ;  and  the  plants  tiller  very  much.  It  is' 
chiefly  cultivated  in  the  mountainous  parts  of  Switzerland,  where  its  straw,  like  that  of  the  former  species,- 
is  much  used  for  thatching.  The  grain  makes  a  brown  light  bread;  but  its  great  excellence,  according 
to  Villars,  is  for  gruel. 
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5009.  To  procure  neiu  varieties  of  wheats,  the  ordinary  mode  is  to  select  from  a  field 
a  spike  or  spikes  from  the  same  stalk,  which  has  the  qualities  sought  for ;  such  as  larger 
grains,  thinner  chaff,  stiffer  straw,  a  tendency  to  earliness  or  lateness,  &c.  ;  and  picking 
out  the  best  grains  from  this  ear  or  ears,  to  sow  them  in  suitable  soil  in  an  open  airy 
part  of  a  garden.  When  the  produce  is  ripe,  select  the  best  ears,  and  from  these  the 
best  grains,  and  sow  these,  and  so  on  till  a  bushel  or  more  is  obtained,  whicli  may  then 
be  sown  in  a  field  apart  from  any  other  wlieat.  In  tliis  way,  many  of  the  varieties  of 
our  common  winter  wheat  have  been  obtained ;  as  the  hedge- wheat  which  was  reared 
from  the  produce  of  a  stalk  found  growing  in  a  hedge  in  Sussex,  by  one  Wood,  about 
1790.  Other  varieties  have  assumed  their  distinctive  marks  from  having  been  long 
cultivated  on  the  same  soil  and  climate,  and  take  local  names,  as  the  Hertfordshire  red, 
Essex  white,  &c. 

5010.  Marshall,  (Yorkshire)  mentions  a  case  in  which  a  man  of  accurate  observation,  having  in  a  piece 
of  wheat  perceived  a  plant  of  uncommon  strength  and  luxuriance,  diffusing  its  branches  on  every  side, 
ami  setting  its  closely-surrounding  neighbours  at  defiance,  marked  it;  and  at  harvest  removed  it  sepa- 
rately. The  produce  was  15  ears,  yielding  604  grains  of  a  strong-bodied  liver-coloured  wheat,  differing,  in 
general  appearance,  from  every  other  variety  he  had  seen.  The  chaff  was  smooth,  without  awns,  and  of 
the  colour  of  the  grain  ;  the  straws  stout  and  reedy.  These  60-t  grains  were  planted  singly,  nine  inches 
asunder,  filling  about  4U  square  yards  of  ground,  on  a  clover  stubble,  the  remainder  of  the  ground  being 
sown  with  wheat  in  the  ordinary  way;  by  which  means  extraordinary  trouble  and  destruction  by  birds 
were  avoided.  The  produce  was  two  gallons  and  a  half,  weighing  SO^lbs.  of  prime  grain  for  seed,  besides 
some  pounds  for  seconds.  One  grain  produced  SB  ears,  yielding  li'35  grains ;  so  that  the  second  year's  pro. 
duee  was  sufKcicnt  to  plant  an  acre  of  ground.  What  deters  farmers  from  improvements  of  this  nature  is 
probably  the  mischievousness  of  birds;  from  which  at  harvest  it  is  scarcely  possible  to  preserve  a  small 
patch  of  corn,  especially  in  a  garden  or  other  ground  situated  near  a  habitation  ;  but  by  carrying  on  the 
improvement  in  a  field  of  corn  of  the  same  nature,  that  inconvenience  is  got  rid  of.  In  this  situation, 
however,  the  botanist  will  be  apprehensive  of  danger  from  the  floral  farina  of  the  surrounding  crop. 
But  from  what  observations  Marshall  has  made  he  is  of  opinion  his  fears  will  be  groundless.  No  evil  of 
this  kind  occurred,  though  the  cultivation  of  the  above  variety  was  carried  on  among  ivliitc  wheat. 

soil.  But  the  7)wst  systematic  mode  of  procuring  new  varieties,  is  by  crossing  two  sorts,  as  in  breeding; 
that  is,  by  impregnating  the  female  organs  of  the  blossoms  of  one  ear  with  the  fecundating  matter  or 
pollen  of  the  male  organs  of  the  blossom  of  another  variety  of  a  different  quality.  Thus,  supposing  a 
farmer  was  in  the  habit  of  cultivating  a  very  good  variety,  which  he  wished  to  render  somewhat  earlier, 
let  him  procure  in  the  blossoming  season,  from  a  very  early  soil,  some  spikes  of  an  early  sort  just  coming 
into  blossom  ;  and  let  him  put  the  ends  of  these  in  water,  and  set  them  in  the  shade  so  as  to  retard  their 
fully  blossoming  till  the  plants  he  has  destined  to  become  the  females  come  into  flower.  Then  let  him  cut 
out  all  the  male  organs  of  the  latter,  before  they  have  advanced  so  far  as  to  imjjregnate  the  stigma;  and, 
having  done  this,  let  him  dust  the  stigma  with  the  blossoming  ears  of  the  early  or  male  parent.  The 
impregnated  stalks  must  then  be  kept  apart  from  other  wheats  that  the  progeny  may  be  true.  When  the 
grains  ripen,  let  him  sow  the  best;  and  from  the  produce,  when  ripe,  select  the  earliest  and  finest  spikes 
for  seed.  Let  him  sow  these,  and  repeat  the  choice  till  he  procures  a  bushel  or  two  of  seed.  This  oper. 
ation  has  been  successfully  performed  by  T.  A.  Knight  (leS'j) ;  and  though  it  may  be  reckoned  too  delicate 
for  farmers  in  general,  it  will  be  looked  on  by  the  philosophical  agriculturist  as  not  improbably  leading  to 
results  as  important  as  those  which  have  attended  the  practice  in  the  case  of  garden  fruits  and  flowers. 
The  scientific  farmer  may  consult  on  this  subject  Bishop's  Causal  Botany  already  referred  to,  the 
Gardener's  Magazine,  and  Saggio  Botanico  Gcorgico  intorno  Vhiliridismo  dclle  Fiante,  by  Billardi.  Pavia, 
1809. 

5012.  The  propagation  of  wheat  hy  transplanting  may  be  emjiloyed  to  expedite  the  progress  of  cultivat- 
ing a  new  variety  of  ascertained  excellence.  To  show  what  may  be  gained  in  time  by  this  mode,  we  shall 
quote  from  The  Philosophical  Transactions  an  account  of  an  experiment  made  by  C.  Miller,  son  of  the 
celebrated  gardener  of  that  name,  in  nOfi.  On  the  2d  of  June,  Miller  sowed  some  grains  of  the  common 
red  wheat;  and  on  the  8th  of  August,  a  single  plant  was  taken  up  and  separated  into  18  parts,  and  each 
part  planted  separately.  These  plants  having  pushed  out  several  side  shoots,  by  about  the  middle  of 
September,  some  of  them  were  then  taken  up  and  divided,  and  the  rest  of  them  between  that  time  and 
the  middle  of  October  This  second  division  produced  tif  plants.  The-e  iilants  remained  through  the 
winter,  and  another  division  of  them,  made  about  the  middle  of  Blarch  and  the  12th  of  April^  produced 
500  plants.  They  were  then  divided  no  further,  but  permitted  to  remain.  The  plants  were,  ni  general, 
stronger  than  any  of  the  wheat  in  the  fields.  Some  of  them  produced  upwards  of  100  ears  from  a  single 
root.  Many  of  the  ears  measured  seven  inches  in  length,  and  contained  between  60  and  70  grains.  The 
whole  number  of  cars  which,  by  the  process  above  mentioned,  were  produced  from  one  grain  of  wheat, 
was  '21,109,  which  yielded  three  pecks  and  three  quarters  of  clean  corn,  the  weight  of  which  was  471bs. 
7  ounces  ;  and,  from  a  calculation  made  by  counting  the  number  of  grains  in  an  ounce,  the  whole  number 
of  grains  was  about  386,840.  By  this  account  we  find,  that  there  was  only  one  general  division  of  the 
plants  made  in  the  si)ring.  Had  a  second  been  made.  Miller  thinks  the  number  of  plants  would  have 
amounted  to  2000  instead  of  500,  and  the  produce  thereby  much  enlarged. 

5013.  In  making  a  choice  from  all  the  species  and  varieties  v/hich.  we  have  named,  the 
thin-skinned  wliite  wlicats  are  preferred  by  all  the  best  British  farmers  whose  soil  and 
climate  are  suitable  for  this  grain,  and  for  sowing  in  autumn.  In  late  situations,  and 
less  favourable  soils  and  climates,  the  red  varieties  are  generally  made  choice  of;  and 
these  are  also  generally  preferred  for  sowing  in  spring.  lied  wheats,  however,  are  con- 
sidered as  at  least  fifteen  per  cent,  less  valuable  than  the  white  varieties.  No  subvariety 
ever  continues  very  long  in  vogue  ;  nor  is  it  fitting  that  it  should,  as  degeneracy  soon 
takes  place,  and  another  and  better  is  sought  for  as  a  successor.  Hence  the  only  re- 
commendation we  can  give,  as  to  the  choice  of  subvarieties,  is,  to  select  the  best  from 
among  those  in  use  by  the  best  farmers  in  the  given  situation,  or  nearest  well-cultivated 
district. 

5014.  The  soils  best  adapted  for  the  culture  of  wheat,  are  rich  clays  and  heavy  loams ; 
but  these  are  not  by  any  means  the  only  description  of  soils  on  which  it  is  cultivated. 
Before  the  introduction  of  turnips  and  clover,  all  soils  but  little  cohesive  were  thought 
unfit  for  wheat ;  but,  even  on  sandy  soils,  it  is  now  grown  extensively,  and  with  much 
advantage,  after  cither  of  these  crops.     The  greater  part  of  the  wheat  crop  throughout 
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Britain,  however,  is  probably  still  sown  upon  fallowed  land.  When  it  succeeds  turnips 
consumed  on  the  ground,  or  clover  cut  for  hay  or  soiling,  it  is  commonly  sown  after  one 
ploughing.  In  Scotland,  v.-hen  wheat  is  to  be  sown  after  clover  upon  iieavier  soils,  or 
after  grass  of  two  or  more  years,  the  land  is  ploughed  twice  or  thrice,  or  receives  what  is 
called  a  rag  fallow.  In  Norfolk  and  Suffolk,  wheat  is  seldom  sown  after  fallow  or 
turnips ;  but  the  farmer  there  thinks  himself  almost  sure  of  a  good  wheat  crop  after  a 
good  clover  crop.  One  ploughing  only  is  required,  and  the  seed  is  dibbled  in  the  flag, 
as  they  call  it ;  that  is,  on  the  turned-over  surface  or  furrow  slice. 

5015.  On  rich  clays,  wheat  may  be  cultivated  almost  every  second  year,  provided  due  care  is  taken  to 
keep  the  land  clean,  and  in  good  condition.  A  summer  fallow  once  in  four,  six,  or  eight  years,  according 
to  seasons  and  circumstances,  is,  however,  necessary  ;  and  manure  should  either  be  applied  on  that  fallow 
for  the  first  crop  of  wheat,  or,  what  some  people  think  preferable,  should  be  laid  on  the  wheat-stubble  for 
a  crop  of  drilled  beans,  which  ensures  the  succeeding  crop  of  wheat.  If  the  first  crop  of  beans  has  been 
completely  cleaned,  there  is  no  difficulty  in  repeating,  and  even  in  extending  the  course;  and  the  crops 
will  be  little  inferior  to  those  gained  at  the  beginning  of  the  rotation,  provided  manure  has  been  bestowed 
to  each  crop  of  beans.  In  this  way,  when  the  ground  is  fallowed  every  fourth  year,  two  crops  of  wheat 
and  one  of  beans.are  gained  from  manuring  once  ;  when  fallowed  every  sixth  year,  three  crops  of  wheat 
and  two  of  beans  are  gained  from  manuring  twice ;  and,  when  fallowed  every  eighth  year,  four  crops  of 
wheat  and  three  of  beans  from  manuring  thrice.  In  the  first-mentioned  shift,  less  manure  is  bestowed 
than  in  either  of  the  others ;  and,  if  the  soil  is  of  good  quality,  it  will  support  itself:  whereas,  in  the 
shifts  of  six  and  eight,  unless  foreign  manure  be  procured,  it  rarely  happens  that  they  can  go  on  success- 
fully for  any  length  of  time,  without  abstracting  dung  from  other  parts  of  the  farm  on  which  they  are 
practised.     [Broivn's  Tr.  on  Rural  Affnirs.) 

.'J016.  In  cultivating  ivheat  on  thin  clays,  the  rotations  just  mentioned  are  inapjilicable.  A  six-course 
shift  of  a  different  kind  has,  however,  been  successfully  followed  by  many  people  ;  but  it  requires  every 
branch  of  the  work  to  be  well  executed.  1st,  a  summer  fallow,  dunged  at  the  rate  of  twelve  or  fourteen 
double  loads  per  acre  ;  2d,  wheat ;  3d,  grass;  4th,  oats;  5th,  peas  and  beans  drilled;  6th,  wheat.  If 
manure  can  be  given  in  the  middle  of  the  shift,  every  one  of  the  crops  may  be  expected  good;  but  if  that 
is  withheld,  there  will  necessarily  be  a  proportionable  falling  off  in  the  two  last  crops.  Husbandmen 
must,  however,  regulate  their  practice  according  to  their  means,  though  it  deserves  to  be  remarked,  that, 
if  greater  attention  were  paid  to  the  collecting  of  materials  which  ultimately  are  converted  into  manure, 
many  deficiencies  in  the  article  would  be  fully  supplied.  (Brvivn.) 

5(117.  Excellent  wheat  may  be  grown  on  light  soils,  with  the  exception  of  soft  sands.  Such  soils, 
however,  are  not  constitutionally  disposed  to  the  growth  of  that  grain ;  nor  will  they,  under  any  manage, 
ment,  bear  such  a  frequent  repetition  of  it  as  those  already  mentioned.  Summer  fallow  on  them  may 
safely  be  dispensed  with;  because  a  crop  of  turnips,  w^hich  admits  every  branch  of  the  cleaning  process 
to  be  more  perfectly  executed  than  even  a  naked  or  bare  fallow  does,  may  be  profitably  substituted. 
Wheat  here  comes  in  with  propriety  after  turnips,  though,  in  general  cases,  it  must  be  sown  in  the  spring 
months,  unless  the  turnips  are  stored  ;  in  which  case  it  may  be  sown  in  November,  or  it  may  be  sown 
after  clover,  for  the  fourth  crop  of  the  rotation ;  or  in  the  sixth  year,  as  a  way-going  crop,  after  drilled 
peas  and  beans,  if  the  rotation  is  extended  to  that  length.  But,  take  it  any  way,  it  is  scarcely  possible  to 
raise  wheat  as  extensively  upon  light  soils,  even  where  they  are  of  the  richest  quality,  as  is  practicable 
upon  clays  ;  nor  will  a  crop  of  equal  bulk  upon  the  one,  return  so  much  produce  in  grain  as  may  be  got 
from  the  other  To  enlarge  upon  this  point  would  only  serve  to  prove  what  few  husbandmen  will  dispute, 
though  it  may  be  added,  that,  on  thin  sands,  wheat  ought  not  to  be  ventured,  unless  they  are  either  com. 
pletely  clayed  or  marled  ;  as  it  is  only  with  the  help  of  these  auxiliaries  that  such  a  soil  can  gain  stamina 
capable  of  producing  wheat  with  any  degree  of  success.  [Brown.) 

5018.  The  culture  of  the  soil  intended  for  ivheat  varies  according  to  its  nature,  and  the 
preceding  and  following  crops. 

5019.  On  soils  really  calculated  for  reheat,  thoVLgh  in  diflferent  degrees,  summer  fallow  is  the  first  and 
leading  step  to  gain  a  good  crop  or  crops  of  that  grain.  The  first  furrow  should  be  given  before  winter, 
or  so  early  as  other  operations  upon  the  farm  will  admit ;  and  every  attention  should  be  used  to  go  in  as 
deep  as  possible ;  for  it  rarely  happens  that  any  of  the  succeeding  furrows  exceed  the  first  one  in  that 
respect.  The  number  of  after-ploughings  must  be  regulated  by  the  condition  of  the  ground  and  the  state 
of  the  weather  ;  but,  in  general,  it  may  be  observed,  that  ploughing  in  length  and  across,  alternately,  is 
the  wavby  which  the  ground  will  be  most  cumpletely  cut,  and  the  intention  of  fallowing  accomplished. 
It  has  been  argued,  that  harrowing  clay  soils,  when  summer-fallowed,  is  prejudicial  to  the  wheat  crop  ; 
but  without  discussing  this  point  (such  a  discussion  being  unnecessary),  it  may  merely  be  stated,  that,  in 
a  dry  season,  it  is  almost  impracticable  to  reduce  real  clays,  or  to  work  them  too  small ;  and  that,  even  in 
a  wet  one,  supposing  they  are  made  surface-smooth,  they  will,  when  ploughed  up  again,  consolidate  into 
clods  or  big  lumps  after  forty-eight  hours'  drought,  and  become  nearly  as  obdurate  as  ever  It  is  only  on 
thin  soils,  which  have  a  mixture  of  peat  earth,  and  are  incumbent  on  a  bottom  impervious  to  water,  that 
damage  is  at  any  time  sustained  by  over-harrowing.  Such  are  generally  of  a  weak  texture,  and  may  be 
broken  down  with  facility  by  the  roller  and  harrow.  If  caught  by  much  rain  before  the  pores  are  in 
some  measure  closed,  the  moisture  is  greedily  absorbed  ;  and  being  prevented  from  going  downwards  by 
the  hardness  ot^  the  subsoil,  the  whole  surface  becomes  a  kind  of  mortar  or  paste,  unless  previously  well 
ridged  up  ;  whicli,  to  a  certain  extent,  prevents  the  consequences  from  being  dangerous.  These  evils, 
however,  must  be  submitted  to  by  the  possessors  of  such  soils,  if  they  want  to  have  them  sufficiently  fal. 
lowed  and  prepared  in  a  proper  manner;  for,  without  reducing  them,  couch-grass,  and  especially  moss, 
with  which  they  are  commonly  stored,  cannot  be  eradicated.  If  they  are  reduced  in  the  early  part  of  the 
season,  the  danger  is  small ;  but  to  break  them  down  in  the  latter  part  ought  always  to  be  avoided,  unless 
called  for  by  imperious  necessity. 

5020.  Uhen  wheat  is  sown  after  beans  it  rarely  happens,  in  this  northern  climate,  that  more  than  one 
ploughing  can  be  successfully  bestowed.  Before  this  is  given,  it  is  advantageous  to  cross-harrow  the  land, 
which  levels  the  drills,  and  permits  the  ploughing  process  to  be  executed  with  precision.  Almost  in 
every  case  the  ridges  should  be  gathered  up,  so  that  the  furrows  may  be  well  cleared  out,  and  the  plants 
preserved  from  injury  during  the  inclement  winter  season.  Clover  land  should  be  neatly  ploughed,  and 
well  laid  over,  so  that  the  roots  of  the  grasses  may  be  buried  and  destroyed ;  for  it  frequently  happens 
that  crops  of  wheat,  after  clover  and  rye-grass,  are  greatly  injured  by  inattention  to  the  ploughing  process. 
In  short,  sowing  wheat  after  clover  on  clayey  soils  in  Scotland  may  be  considered  as  the  most  hazardous 
way  in  which  that  grain  can  be  cultivated.  {Brown's  Tr.  oji  Rural  Affairs.) 

5021.  The  manures  beSt  calculated  for  wheat,  are  allowed  by  all  agricultural  chemists 
to  be  animal  matters  and  lime.  The  former  has  a  direct  influence  in  supplying  that 
essential  constituent  to  wheaten  flour,  gluten ;  and  the  latter  azote  and  lime,  both 
actually  found  in  the  straw  of  wheat.      At  all  events,  it  is  certain  that  wheat  will  not 
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thrive  on  any  soil  which  does  not  contain  lime.      In  this  Sir  H.  Davy,  Chaptal,  Pro- 
fessor Thaer,  and  Griscnthwaite  fully  agree. 

5022.  A  more  abundatit  supply  of  manure  is  generally  required  for  wheat  than  for  any  other  grain. 
Professor  Thaer  says  it  absorbs  more  nourishment  from  the  soil  than  any  of  the  corn  tribe  ;  and  he  cal. 
culates  (hypothetically,  as  lie  allows,)  that  for  every  lot)  parts  of  nutriment  in  a  soil  sown  with  this  grain, 
40  will  be  carried  off'  by  the  crop.  {Principes  Raisonn^s,  torn.  iv.  art.  Fromenl.)  At  the  same  time,  too 
large  a  dose  of  manure  on  land  in  good  tilth  is  very  apt  to  cause  the  crop  to  lodge  ;  and  hence  some  people 
think  it  improper  to  dung  rich  clays  or  loams  when  fallowed,  and  choose  rather  to  reserve  that  restorative 
till  the  succeeding  season,  when  they  are  prepared  for  a  crop  of  drilled  beans.  Delaying  the  manuring 
process  for  a  year  is  attended  with  many  advantages  ;  because  good  land,  fully  wrought,  contains  such  a 
principle  of  action  within  itself,  as  often  causes  the  first  wheat  crop  to  be  lodged  before  it  is  tilled  ;  under 
which  circumstance,  the  produce  is  diminished  both  in  quantity  and  quality.  The  delay  in  manuring  is, 
however,  attended  with  disadvantages  ;  because,  when  dung  is  kept  back  till  the  end  of  autumn  or  be- 
ginning of  winter,  to  be  laid  on  the  stubbles,  the  weather  is  often  so  wet  that  it  cannot  be  carted  on 
without  subjecting  the  land  to  injury  from  poaching,  whilst  the  labour  in  laying  it  on  is  also  increased.  On 
thin  clays,  or  even  upon  soils  of  the  other  description  not  in  high  condition,  there  can  be  no  doubt  but 
that  the  end  of  summer,  and  upon  summer  fallow,  is  the  most  proper  time  for  manuring,  though  it  will 
be  found,  that  an  improvident  e.\penditure  of  dung  on  such  occasions  ought  always  to  be  steadily  avoided. 
{Brown. ) 

51123.  JV/iere  manure  is  abundant,  it  is  stated  by  some  that  wheat  alternating  with  a  green  crop,  or 
indeed  any  corn  crop  and  a  green  crop,  may  be  grown  alternately  for  an  indefinite  time.  (Far7n.  Mag. 
vol.  xxiii.  p.  298.)  It  is  alleged  by  others,  that  this  doctrine  is  not  supported  by  experience.  Constant 
tillage,  they  say,  wears  out  the  best  soils,  and  the  grain  degeneratt's  in  quality,  if  not  in  quantity  too. 
Instances,  however,  are  given  in  T/ie  Communicatiojis  to  the  Biard  of  Agriculture  of  potatoes  and  wheat 
having  been  grown  alternately  on  the  same  soil  for  a  number  of  years,  and  very  good  crops  produced.  It 
may  be  useful  to  know  that  the  thing  is  not  impossible. 

5024.  The  c/t»ia<e  required  to  bring  wheat  to  perfection  must  be  such  as  affords  a  dry 
and  warm  season  for  the  blossoming  of  the  ear,  and  the  ripening  of  the  grain.  Wheat 
will  endure  a  great  deal  of  cold  during  winter,  if  sown  in  a  dry  or  well  drained  soil ;  and 
if  it  be  covered  with  snow.  Hence  it  is  that  wheat  is  sown  as  far  north  as  Petersburgh 
and  in  Sweden.  Moderately  moist  weather  before  the  flowering  season,  and  after  the 
grain  is  set  or  formed,  is  favourable  to  wheat;  but  continued  heavy  rains  after  thejlowering 
season  produce  the  smut.  The  dry  frosty  winds  of  February  and  March,  and  even 
of  April  in  some  districts,  are  more  injurious  to  the  wheats  of  Britain  than  any  other 
description  of  weather.  Hoar  frosts,  when  the  plant  is  in  the  ear,  produce  blights  ;  and 
mildews  often  result  from  or  follow  sultry  winds  and  fogs.  Cold,  in  the  blossoining  and 
ripening  season  in  July,  even  unaccompanied  by  wind  or  rain,  produces  an  inferior  grain, 
greatly  deficient  in  gluten  ;  and  heat  the  contrary.  The  most  valuable  wheat  of  Europe, 
in  this  respect,  is  that  of  Sicily  ;  which  Sir  H.  Davy  found  to  contain  much  more  gluten 
than  the  best  wheat  of  Britain. 

5025.  The  season  for  sowing  wheat  on  clays  is  generally  the  latter  end  of  autumn  ;.on 
early  turnip  soils  it  is  sown  after  clover  or  turnips,  at  almost  every  period  from  the 
beginning  of  September  till  the  middle  of  March  ;  but  the  far  greater  part  is  sown  in 
September  and  October.  For  summer  wheat,  in  the  southern  districts,  May  is  suf- 
ficiently early,  but  in  the  north,  the  last  fortnight  of  April  is  thought  a  more  eligible 
seed-time.  In  the  cultivation  of  spring-sown  winter  wheat,  it  is  of  importance  to 
use  the  produce  of  spring-sown  grain  as  seed,  as  the  crop  of  such  grain  ripens  about  a 
fortnight  earlier  than  when  the  produce  of  the  same  wheat  winter-sown  is  employed  as 
spring  seed.     {Encyc-  Brit.  art.  ylgr.) 

5026.  Seed  wheat  is  prepared  for  sowing  by  the  process  called  pickling.  According  to 
Brown  {Treatise  on  Rural  Affairs,  art.  Wheat),  this  process  is  indispensably  necessary  on 
every  soil ;  otherwise  smut,  to  a  greater  or  less  extent,  will,  in  nine  cases  out  of  ten, 
assuredly  follow. 

5027.  Though  ahnost  all  practical  farmers  are  agreed  as  to  the  nccessitij  of  pickling,  yet  they  are  not  so 
unanimous  as  to  the  modus  operandi  of  the  process,  and  the  article  which  is  best  calculated  to  answer  the 
intended  purpose.  Stale  urine  may  be  considered  the  safest  and  surest  pickle ;  and  where  it  can  be  obtained 
in  a  sufficient  quantity,  it  is  commonly  resorted  to.  The  mode  of  using  it  does  not,  however,  seem  to  be 
agreed  upon  ;  for,  while  one  party  contends  that  the  grain  ought  to  be  steeped  in  the  urine,  another  party 
considers  it  sufficient  to  sprinkle  the  urine  upon  it.  Some,  again,  are  advocates  for  thoroughly  steeping 
the  grain  in  a  pickle  made  of  salt  and  water,  sufficiently  strong  to  buoy  up  a  fresh  egg.  liut  whatever 
difTerence  of  opinion  there  may  be  as  to  the  kind  of  i)ickle  that  ought  to  be  used,  and  the  mode  of  using  it, 
all  admit  the  utility  of  mixing  the  wetted  seed  with  hot  lime,  fresh  slaked  ;  and  this,  in  one  point  of  view, 
is  absolutely  necessary,  so  that  the  seed  may  be  equally  distributed.  It  may  be  remarked,  that  experience 
justifies  the  utility  of  all  these  modes,  provided  they  are  attentively  carried  into  execution.  There  is  some 
danger  from  the  first;  for  if  the  seed  steeped  in  urine  is  not  immediately  sown,  it  will  infallibly  lose  its 
vegetative  power.  The  second,  viz.  sprinkling  the  urine  on  the  seed,  seems  to  be  the  safest,  if  performed 
by  an  attentive  hand  ;  whilst  the  last  may  do  equally  well,  if  such  a  quantity  of  salt  be  incorporated  with 
the  water  as  to  render  it  of  sufficient  strength.  It  may  also  be  remarked,  that  this  last  mode  is  oftener 
accompanied  with  smut,  owing  no  doubt  to  a  deficiency  of  strength  in  the  pickle  ;  whereas  a  single  head 
with  smut  is  rarely  discovered  when  urine  has  been  used. 

5028.  An  improved  tnodc  of  preparing  tvhcatfor  sowing  has  recently  been  adopted  in  the  south  of  Scot- 
land, and  followed  with  great  success.  It  is  thus  described  : — "  Take  four  vessels,  two  of  them  smaller  than 
the  other  two,  the  former  with  wire  bottoms,  and  of  a  size  to  contain  about  a  bushel  of  wheat,  the  latter 
large  enough  to  hold  thesmaller  within  them.  Fill  one  of  the  large  tubs  with  water,  and  putting  the 
wheat  in  the  small  one,  immerse  it  in  the  water,  and  stir  and  skim  off  the  grains  that  float  above,  and 
renew  the  water  as  often  as  is  necessary,  till  it  comes  off  almost  quite  clean,  'then  raise  the  small  vessel 
in  which  the  wheat  is  contained,  and  repeat  the  process  with  it  in  the  other  large  tub,  which  is  to  be  filled 
with  stale  urine;  and  in  the  mean  time  wash  more  wheat  in  the  water  tub.  When  abundance  of  water  is 
at  hand,  this  operation  is  by  no  means  tedious ;  and  the  wheat  is  much  more  ctiectually  cleansed  from  all 
impurities,  and  freed  more  completely  from  weak  and  unhealthy  grainsand  seeds  of  weeds,  than  can  b« 
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done  by  the  winnowing  machine.  When  thoroughly  washed  and  skimmed,  let  it  drain  a  little,  then 
empty  it  on  a  clean  floor  or  in  the  cart  that  is  to  take  it  to  the  field,  and  silt  quick-lime  upon  it,  turning 
it  over  and  mixing  it  with  a  shovel  till  it  be  sufficiently  dry  for  sowing."    (.Stipp.  E.  Brit.  art.  Agr.) 

5029.  Tlie  quantity  of  seed  necessarily  depends  both  on  the  time  of  sowing  and  the 
State  of  the  land ;  land  sown  early  requiring  less  than  the  same  land  when  sown  in 
winter  or  spring ;  and  poor  land  being  at  all  times  allowed  more  seed  than  rich. 
The  quantity  accordingly  varies  from  two  bushels,  or  less,  to  three,  and  sometimes  even 
to  four,  bushels  per  English  statute  acre.  Winter  wheat,  when  sown  in  spring,  ought 
always  to  have  a  liberal  allowance,  as  the  plants  have  not  time  to  tiller  much  without 
unduly  retarding  their  maturation.  {Siipp-  &c.)  Upon  well  prepared  lands,  if  the  seed 
is  distributed  equally,  it  can  scarcely  be  sown  too  thin  ;  perhaps  two  bushels  per  acre 
are  sufficient ;  for  the  heaviest  crops  at  autumn  are  rarely  those  which  show  the  most 
vigorous  appearance  through  the  winter  months.  Bean  stubbles  require  more  seed  than 
summer  fallows  ;  because  the  roughness  of  their  surface  prevents  such  an  equal  dis- 
tribution ;  and  clover  layers  ought  to  be  still  thicker  sown  than  bean  stubbles.  Thin 
sowing  in  spring  ought  not  to  be  practised,  otherwise  the  crop  will  be  late,  and  imper- 
fectly ripened.      {Brown.) 

5030.  The  modes  of  sowing  ivheat  are  either  broad-cast,  drilling,  ribbing,  or  dibbling. 
The  first  mode  is  by  far  the  most  general,  more  especially  in  the  north  of  England  and 
Scotland,  and  the  seed  is  for  the  most  part  covered  by  the  harrows.  No  more  harrowing, 
BrowTi  observes,  should  be  given  to  fields  that  have  been  fallowed  than  what  is  necessary 
to  cover  the  seed,  and  level  the  surface  sufficiently.  Ground  which  is  to  lie  in  a  broken- 
down  state  through  the  winter,  suffers  severely  when  an  excessive  harrowing  is  given, 
especially  if  it  is  incumbent  on  a  close  bottom  ;  though  as  to  the  quantity  necessary  none 
can  give  an  opinion  except  those  who  are  present. 

5031.  Ploughing  in.  Many  farmers  allege  that  wheat  which  is  harrowed  in  is  apt  to  be  thrown  out  in 
spring;  or  if  not  thrown  out  at  that  season,  that  it  does  not  tiller  well,  and  that  the  stalks  are  apt  to 
dwindle  away  and  fall  down  in  the  flowering  season.  It  is  certain  that  this  is  the  case  in  many  parts  of 
England  ;  and  the  cause  assigned  by  the  northern  farmers  is  the  defective  manner  in  which  the  land  is 
ploughed,  by  which  there  is  not  sufficient  covering  for  the  seed.  To  guard  against  these  evils  it  is  a  very 
general  practice  in  most  of  the  southern  counties,  when  wheat  is  sown  broad-cast,  to  plough  it  in  with  a 
shallow  furrow.  This  is  done  even  after  beans  and  on  clover  leys,  and  is  a  favourite  practice  on  very 
opposite  soils,  as  in  Norfolk  and  Middlesex. 

5032.  Drilling,  however,  is  extensively  practised  in  some  districts,  and  is  becoming  more  general  on  lands 
infested  with  the  seeds  of  annual  weeds,  especially  when  sown  in  spring.  A  machine  which  sows  at  three 
difl'erent  intervals,  according  to  the  judgment  of  the  fanner,  of  twelve,  ten  and  a  half,  or  nine  inches,  is 
much  approved  of  in  the  northern  districts.  It  deposits  six,  seven,  or  eight  rows  at  once,  according  to  its 
adjustment  to  one  or  other  of  these  intervals,  and  the  work  is  done  with  ease  and  accuracy  when  the  ridges 
are  previously  laid  out  of  such  a  breadth  (twelve  feet  and  a  lialf^  as  to  be  sown  by  one  bout ;  the  machine 
going  along  one  side  of  such  a  ridge,  and  returning  on  the  other,  and  its  direction  being  guided  by  one  of  its 
wheels,  which  thus  always  runs  in  the  open  furrow  between  the  ridges.  If  theten  anda  half  inch  interval 
be  adopted,  and  it  is  the  most  common  one  in  that  country,  the  machine  sows  seven  rows  at  once,  or  fourteen 
rows  on  a  ridge  of  twelve  feet  and  a  half  But  the  space  between  the  rows  varies  in  some  parts  still  more 
than  this  machine  admits  of ;,  it  ought  not,  however,  to  be  so  narrow  as  to  prevent  hand-hoeing,  even  after 
the  crop  has  made  considerable  progress  in  growth  ;  and  it  cannot  advantageously  be  so  wide  as  to  admit 
the  use  of  any  effective  horse-hoe. 

5033.  Ribbing  is  a  7nodc  of  sowing  c07nmon  in  some  places,  by  which  a  drill  machine  is  dispensed  with, 
though  the  same  purpose  is  nearly  answered.  This  we  have  already  adverted  to  in  the  section  on  tillage. 
The  seed  is  scattered  with  the  hand  in  the  usual  broad-cast  manner,  but  as  it  necessarily  falls  for  the  most 
part  in  the  furrows  between  the  ribs,  the  crop  rises  in  straight  parallel  rows,  as  if  it  had  been  sown  by  a 
drill  machine  ;  after  sowing,  the  ribs  are  levelled  by  harrowing  across  them.  This  plan  has  nearly  all  the 
advantages  of  drilling  in,  as  far  as  it  regards  exposure  to  the  rays  of  the  sun,  and  the  circulation  of  air 
among  the  plants  ;  but  as  some  plants  must  always  rise  between  the  rows,  it  is  not  quite  so  proper  when 
hoeing  is  required.     (Sup.  E.  Brit.) 

.'J034.  The  dibbliyig  of  u'heut  is  practised  in  some  parts  of  Norfolk.  The  furrow  is  laid  over  flat,  and  a  row 
of  holes  is  made  along  the  middle  of  each  by  a  man  who  uses  a  dibber  in  each  hand.  A  middling  work- 
man will  make  four  holes  in  a  second.  One  dibbler  is  sufficient  for  three  droppers;  whence  one  man  and 
three  children  are  called  a  set.  The  dibbler  carries  on  three  flags  or  turned  furrows ;  going  on  some  \  ards 
upon  one  of  the  outside  furrows,  and  returning  upon  the  other,  after  which  he  takes  the  middle  one ;  and 
thus  keeps  his  three  droppers  constantly  employed ;  and  at  the  same  time  is  in  no  danger  of  tilling  up  the 
holes  with  his  feet.  The  droppers  put  two  or  three  grains  of  wheat  into  each  hole;  but  much  time  and 
patience  is  necessary  to  teach  them  to  perform  the  business  properly  and  quickly.  An  expert  dibbler  will 
hole  half  an  acre  in  a  day  ;  though  one  third  of  an  acre  is  usually  reckoned  a  good  day's  work.  The  seed 
is  covered  by  means  of  a  bush  harrow;  and  from  one  bushel  to  six  pecks  is  the  usual  quantity  for  an 
acre.  Notwithstanding  the  advantages  of  saving  seed,  as  well  as  some  others  which  are  generally  reckoned 
undeniable,  it  is  asserted  by  some  very  judicious  farmers,  that  dibbling  of  wheat  on  the  whole  is  not  really 
a  profitable  practice.  It  is  particularly  said  to  be  productive  of  weeds,  unless  dibbled  very  thick  :  which, 
indeed,  may  probably  be  the  case,  as  the  weeds  are  thus  allowed  a  greater  space  to  vegetate  in.  Marshall 
is  of  opinion,  that  the  dibbling  of  wheat  appears  to  be  peculiarly  adapted  to  deep  rich  soils,  on  which  three 
or  four  pecks  dibbled  early  may  spread  sufficiently  for  a  full  crop;  whereas  light,  weak,  shallow  soils, 
which  have  lain  two  or  three  years,  and  have  become  grassy,  require  an  additional  quantity  of  seed,  and 
consequently  an  addition  of  labour,  otherwise  the  plants  are  not  able  to  reach  each  other,  and  the  grasses 
of  course  find  their  way  up  between  them,  by  which  means  the  crop  is  injured,  and  the  soil  rendered 
foul.  It  is  alleged,  that  if  a  single  grain  of  good  size  and  sound  could  be  dropped  in  each  hole  and  no  more, 
there  might  be  an  advantage  in  dibbling,  where  it  could  be  accomplished  at  a  moderate  rate ;  but  where 
two  or  three  grains  are  put  in  each  hole,  and  often  six  or  eight,  the  source  of  profit  is  diminished  or 
destroyed  by  twofold  means  ;  first,  by  using  too  much  seed  ;  and  secondly,  because  three  or  four  grains 
springing  out  of  one  hole  will  not  make  such  a  strong  plant  or  stool  as  one  sound  grain.  In  answer  to  these 
remarks,  we  are  informed,  that  an  inquisitive  farmer  himself  dibbled  a  great  many  holes,  and  dropped 
carefully  one,  two,  three,  &c.  to  ten  grains  of  wheat  in  each  hole.  He  carefully  gathered  the  wheat,  and 
put  the  produce  of  all  the  one  grain  holes,  and  of  the  two  grain  holes,  and  of  the  three,  and  so  on  to  the 
ten,  apart :  on  cleaning  the  ten  portions,  those  holes  which  had  three,  four,  and  five  grains  were  decidedly 
the  heaviest  produce ;  and  he  reasonably  concluded  that  three,  four,  and  five  grains  were  the  properest 
number  to  drop  into  each  hole.    To  attempt  dibbling  either  wheat  or  beans  by  hand  on  a  large  scale,  we 
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consider  quite  unsuitable  to  the  present  improved  state  of  agriculture;  but  it  may  sometimes  happen, 
that  on  rich  loamy  land,  especially  in  a  showery  season,  there  may  he  iro  otiier  way  of  getting  iii  the 
seed. 

503a.  The  afler-mlture  of  wheat,  or  culture  of  the  growing  crop,  duperids  on  the 
manner  in  which  it  has  been  sown. 

5036.  When  wheat  is  sornn  broad-cast,  the  subsequent  culture  must  generally  be  confined  to  harrowing, 
rolling,  hand-weeding,  or  hand-hoeing  with  a  pronged  hoe.  As  grass  seeds  are  frequently  sown  in  sprin;; 
on  winter-sown  wheat,  the  harrows  and  roller  are  employed  to  loosen  the  soil,  and  cover  the  seeds.  Jiut 
these  operations,  to  a  certain  extent,  and  at  the  proper  season,  are  found  beneficial  to  the  wheat  crop 
itself,  and  are  sometimes  performed  even  when  grass  seeds  are  not  to  be  sown.  One  or  two  courses  of 
harrowing  penetrate  the  crust  which  is  formed  on  tenacious  soils,  and  operate  like  hand  hoeing  in  raising 
a  fresh  mould  to  the  stems  of  the  young  plants.  Rolling  in  spring  ought  never  to  be  omitted  on  dry  porous 
soils,  which  are  frequently  left  in  so  loose  a  state  by  the  winter  frosts,  that  the  roots  quit  the  soil  and 
perish  ;  and,  if  the  land  is  rough  and  cloddy,  the  roller  has  a  still  more  beneficial  effect  than  the  harrows 
in  pulverising  the  inert  masses,  and  extending  the  pasture  of  the  plants.  Hand- weeding,  so  far  as  to  cut 
down  thistles  and  other  long  weeds,  is  never  neglected  by  careful  farmers ;  but  the  previous  culture  ought 
to  leave  as  little  as  possible  of  this  work  to  be  done  when  the  crop  is  growing.     {Su/ip.) 

5037.  IVheii  wheat  has  been  drilled,  ribbed,  or  dibbled,  the  intervals  may  be  hoed  or  stirred  either  by 
hand-hoes,  common  or  pronged,  or  by  hor,-;e-hoes  or  drill  harrows  In  general,  the  drill  used  at  sowing 
will,  by  the  changes  it  admits  of  in  its  double  character  of  drill  and  horse-hoe,  be  the  best  to  use  for  hoeing 
or  stirring;  or  it  a  single  drill  should  have  been  used,  the  expanding  horse-hoe,  or  Wilkie's  brake 
harrow,  may  be  successfully  adopted.  The  operation  of  hoeing  or  stirring  should  generally  be  performed 
in  March,  and  need  not  be  repeated.  When  grass-seeds  are  to  be  sown  among  the  wheat,  the  hoeing  is 
an  excellent  mode  of  covering  them.  Weeding  the  rows  should  not  be  neglected,  nor  delayed  later  than 
the  beginning  of  June. 

5U3S.  ll'here  wheats  rise  too  thin  in  some  places,  and  too  thick  in  otliers,  whether  in  rows  or  broad-cast, 
the  practice  of  transplanting  from  the  latter  to  the  former  has  been  recommended.  This  is  saio  to  be 
practised  occasionally  in  Essex  and  Norfolk,  and  the  time  is  the  end  of  March.  To  be  attended  with 
succefis  the  sod  must  be  in  a  good  state,  and  the  blanks  to  which  the  plants  are  to  be  transplanted  nuist 
be  stirred  up  with  a  trowel  or  small  two  pronged  fork.  Under  such  circumstances  we  have  no  doubt  of 
the  plan  being  attended  with  success  ;  but  we  are  certain  that  without  stirring  the  soil,  the  operation  wiil 
not  pay  for  the  expense.  Blanks  are  sometimes  filled  up  by  sowing  summer  wheat,  dibbling  beans,  &c. 
but  these  are  obviously  bad  modes;  abetter  is  either  to  stir  the  soil  well,  by  the  hand  pronghoe,  and 
encourage  the  tillering  of  the  plants,  or  to  stir  the  soil  and  then  transplant. 

5039.  Top-dressing  wheat  crops  lias  been  reco'.mnended  in  cases  where  the  land  is  not  in  a  sufficient 
state  of  fertility  or  preparation  to  bring  the  crops  to  perfection.  Substances  of  both  the  solid  and  fluid 
kinds  have  been  made  use  of  for  this  purpose;  the  first  consist  chiefiy  of  the  dung  of  different  sorts 
of  birds,  after  being  brought  into  a  powdery  state,  bone-dust,  soot,  pe.it  ashes,  and  various  saline  matters. 
The  latter  are  principally  the  drainings  of  dunghills  and  similar  liquid  materials.  The  former  should  be 
thinly  sown  over  the  crop  with  as  much  evenness  as  possible,  as  early  in  the  spring  as  horses  can  l)e  ad- 
mitted upon  the  land  without  injury  ;  and  if  it  can  be  done  when  the  weather  is  inclined  to  be  moist,  it  is 
the  better,  a  roller  may  then  be  passed  over  the  crop  with  advantage.  Wliere  the  latter  substances  are 
made  use  of,  care  should  always  lie  taken  that  the  plants  be  not  injured  by  having  too  large  a  quantity 
applied  to  them.  In  this  practice  the  expense  should  bo  a  primary  cinsideration,  and  small  trials  first 
made  where  dungs  have  not  been  used.  The. proper  season  for  performing  the  business  is  the  beginning 
of  February. 

5010.  H'hen  wheat  appears  too  forward  and  luxuriant,  it  is  sometimes  eat  down  in  April  with  sheep  or 
even  with  horses,  but  this  requires  great  judgment  to  be  eflected  without  injuring  the  crop. 

5041.  In  harvestinfi  wJieat,  the  best  farmers  botli  of  Britain  and  the  continent  agree, 
tliat  it  ought  to  be  cut  before  it  l)ecomes  dead  rijic.  Wlien  tliis  is  thu  case,  the  loss  is 
considerable,  both  in  the  hold  and  stack-j-ard  ;  and  the  grain,  according  to  Professor 
Thaer,  produces  a  less  while  flour. 

5042.  In  ascertaining  the  proper  stale.  Brown  observes,  it  is  ncces';ary  to  discriminate  betwixt  the 
ripeness  of  the  straw,  and  the  ri])eiH'ss  of  the  grain;  for,  in  some  seasons,  the  straw  dries  upwards; 
under  which  circumstance,  a  Held,  to  the  eye,  may  ajjpoir  to  be  completely  fit  for  the  sickle,  when,  in 
reality,  the  grain  is  imperfectly  consolidated,  and  perhaps  not  much  removed  from  a  milky  state. 
Though  it  is  obvious  th.at,  under  such  circumstam'es,  no  further  benefit  can  be  conveyed  from  the  root, 
and  that  nourishment  is  withheld  the  moment  that  the  roots  die;  yet  it  does  not  follow,  that  grain  so 
circumstanced  should  he  immediately  cut :  because,  after  that  operation  is  performed,  it  is  in  a  great 
measure  nccessardy  deprived  of  every  benefit  from  the  sun  and  air,  both  of  which  have  greater  influence 
in  bringing  it  to  maturity,  so  long  as  it  remains  on  foot,  than  when  cut  down,  whether  laid  on  the  ground 
or  bound  up  in  sheaves.  The  state  of  the  weather  at  the  time  also  deserves  notice  ;  for,  in  moist,  or  even 
variable  weather,  every  kind  of  grain,  when  cut  prematurely,  is  more  exposed  to  damage  than  when  com- 
pletely ripened.  All  these  things  will  be  studied  by  the  skilful  husbandman,  who  will  also  take  into  con- 
sideration the  dangers  which  may  follow,  were  he  to  permit  his  wheat  crop  to  remain  uncut  till  completely 
ripened.  The  danger  from  wind  will  not  be  lost  sight  of,  especially  if  the  season  of  the  equinox  aji- 
proaches  ;  even  the  quantity  dropped  in  the  field,  and  in  the  stack-yard,  when  wheat  is  over-ripe,  is  an 
object  of  consideration.  Taking  all  these  things  into  view,  it  seems  prudent  to  have  wheat  cut  before 
it  is  fully  ripe,  as  less  damage  wdl  be  sustained  from  acting  in  this  way  than  by  adopting  a  contrary 
practice. 

5013.  7'lie  vmde  of  reaping  wheat  is  almost  imivcrsally  by  the  sickle.  When  cut,  it  is 
usually  tied  up  in  sheaves,  whicli  it  is  better  to  make  ao  small  as  to  be  done  by  bands  the 
lengtli  of  the  straw,  than  so  tliick  as  to  require  two  lengths  to  be  joined  for  bands.  The 
sheaves  are  set  up  in  shocks  or  stooks,  each  containing  in  all  twelve,  or,  if  the  straw  be  long, 
fourteen  sheaves.  In  the  latter  case,  two  rows  of  six  sheaves  are  made  to  stand  in  sticli  a 
manner  as  to  be  in  contact  at  tlie  top,  tliough  in  order  to  admit  the  circuktion  of  air  they 
are  placed  at  some  distance  below  ;  along  tliis  line,  two  slieaves  more  are  placed  as  a 
covering,  the  corn  end  of  both  being  towards  tlie  extremities  of  the  line.  In  a  few  days 
of  good  weatlier  the  crop  is  ready  for  tlie  barn  or  stack-yard.  In  tlie  stack-yard  it  is 
built  either  in  oblong  or  circular  stacks,  sometimes  on  frames  sujiportcd  with  ])illars  to 
prevent  the  accesi  of  vermin,  and  to  secure  the  bottom  from  dampness  ;  and  as  soon 
afterwards  as  possible  the  stacks  are  neatly  thatched.  Wlien  the  harvest  weather  is  so 
wet  as  to  render  it  difficult  to  prevent  the  stacks  from  heating,  it  has  been  the  practice 
to  make  funnels  through  them,  a  large  one  in  a  central  and  pcrpeiidicular  direction,. 
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and  small  lateral  ones  to  communicate  with  it.  In  the  best  cultivated  coynties  the  use 
of  large  barns  for  holding  the  crop  is  disapproved  of,  not  only  on  account  of  the  ex- 
pense, but  because  corn  keeps  better,  or  is  less  exposed  to  damage  of  any  kind,  in  a  well- 
built  stack. 

5044.  Tlie  threshing  of  wheat,  before  machines  for  that  purpose  were  introduced,  was 
an  arduous  and  difficult  task.  The  expense  was  very  considerable;  whilst  the  severity  of 
the  labour  almost  exceeded  the  power  of  the  strongest  man,  especially  in  unfavourable 
seasons,  when  the  grain  adhered  pertinaciously  to  the  ear,  and  could  not,  without  diffi- 
culty, be  completely  loosened  and  removed.  In  such  seasons,  expense  was  the  smallest 
consideration  which  influenced  the  husbandman  ;  it  was  the  quantity  of  grain  unavoid- 
ably lost  which  occupied  his  attention  ;  and,  as  it  appeared  difficult  to  find  out  a  remedy, 
most  people  considered  it  as  an  evil  which  could  scarcely  be  avoided.  In  short,  the  loss 
was  great  in  almost  every  case,  but  greater  with  wheat  than  any  other  grain.  Every 
tiling  of  this  natin-e,  however,  inay  be  prevented,  now  that  threshing  machines  are 
introduced,  provided  the  feeder  is  careful,  and  proportions  the  quantity  on  the  board  to 
the  strength  of  the  impelling  power.  Wheat,  in  fact,  is  now  the  cleanest  threshed  grain  ; 
because  the  length  of  the  straw  allows  it  to  be  properly  beat  out  before  it  passes  the 
machine,  which  sometimes  is  not  the  case  with  short  oats  and  barley.  If  horses  are  used 
as  the  impelling  power,  thin  feeding  is  necessary,  otherwise  the  animals  may  be  injured; 
but  where  wind  or  water  is  employed,  the  business  of  threshing  is  executed  speedily, 
completely,  and  economically,      {Brown.) 

5045.  In  performing  the  operation,  one  man  feeds  the  grain  in  the  straw  into  the  machine,  and  is  assisted 
by  two  half.grovvn  lads,  or  young  women,  one  of  whom  pitches  or  carries  the  sheaves  from  the  bay  close  to 
the  threshing-stage,  while  tlie  other  opens  the  bands  of  every  sheaf,  and  lays  the  sheaves  successively  on 
a  small  table  close  by  the  feeder,  who  spreads  them  evenly  on  the  feeding  stage,  that  they  may  be  drawn 
in  successively  by  the  fluted  rollers,  to  undergo  the  operation  of  threshing.  In  the  opposite  end  of  the 
barn  or  straw-house,  into  which  the  rakes  or  shakers  deliver  the  clean-threshed  straw,  one  man  forks  up 
the  straw  from  the  floor  to  the  straw-moir,  and  two  lads,  or  young  women,  build  it  and  tread  it  down.  In 
a  threshing-machine,  worked  by  water  or  wind,  this  is  the  whole  expense  of  hand  labour  in  the  threshing 
part  of  the  operation,  and,  as  a  powerful  machine  can  easily  thresh  from  two  to  three  hundred  bushels  of 
grain  in  a  working  day  of  nine  hours,  the  expense  is  exceedingly  small  indeed.  Assuming  two  hundred 
and  fifty  bushels  as  an  average  of  the  work  of  these  people  for  one  day,  and  their  wiiges  to  be  nine  shillings, 
the  exi)ense  does  not  amount  to  one  halfpenny  for  each  bushel  of  grain.  Even  reducing  the  quantity  of 
grain  threshed  to  one  hundred  and  tifty  bushels,  the  easy  work  of  a  good  machine  of  inferior  size  and 
power,  the  expense  does  not  exceed  three  farthings  the  bushel.  But  the  whole  of  this  must  not  be 
charged  against  the  threshing  only,  the  grain  being  half-dressed  at  the  same  time,  by  passing  through  one 
winnowing-machine,  which  is  always  attached  to  a  complete  threshing-mill ;  and  where  a  second  can  be 
conveniently  connected  with  it,  as  is  commonly  the  case  if  the  mill  is  of  considerable  power,  the  corn 
comes  down  nearly  ready  for  market :  so  that  the  threshing,  dressing,  and  building  of  the  straw,  with  the 
use  of  a  powerful  water-mill,  will  scarcely  cost  more  than  dressing  alone  when  the  flail  is  employed  ;  after 
every  reasonable  allowance  for  the  interest  of  money,  and  the  tear  and  wear  of  the  machine. 

5l)46.  When  grain  is  threshed  luith  a  machine  vor'hed  by  horses,  the  expense  is  necessarily  and  consider- 
ably enhanced.  One  capable  of  eflfecting  the  larger  quantity  of  work,  already  calculated  on,  will  require 
eight  good  horses,  and  a  man  to  drive  them,  who  may  perhaps  require  the  aid  of  a  boy.  The  value  of 
the  work  of  eight  horses  for  a  day  cannot  be  less  than  forty  shillings,  and  the  wages  of  the  driver  may  be 
called  two  shillings  and  sixpence.  Hence  the  total  expense  of  threshing  two  hundred  and  fifty  busiiels 
will  amount  to  H.  2s.  6d.  ;  or  about  two. pence  per  bushel,  when  the  wages  of  the  attendants  are  added  ; 
still  leaving  a  considerable  difference  in  favour  of  threshing  by  the  machine,  in  preference  to  the  tlaiL 
Were  it  even  ascertained  that  the  expense  of  threshing  by  horses  and  by  the  flail  is  nearly  the  same, 
horse .mill.s  are  to  be  recommended  on  other  accounts;  such  as  better  threshing,  expedition,  little  risk  of 
pilfering,  &c. 

5047.  The  produce  of  wheat  must  of  course  vary,  according  to  the  soil,  climate,  cul- 
ture, and  kind  grown.  Professor  Thaer  says,  that  in  general  it  gives  double  the  weight 
of  straw  that  it  does  of  grain  ;  on  elevated  grounds  something  less  ;  and  on  low  grounds 
something  inore.  The  yield  of  grain  in  some  seasons  has  been  under  twenty,  while  in 
others  it  is  upwards  of  thirty  bushels  the  acre,  the  soil  and  culture  being  in  every  respect 
the  same.  The  average  produce  of  Britain  has  been  estimated  at  three,  three  and  a  half, 
and  four  quarters  ;  and  one  of  the  largest  crops  ever  heard  of,  at  ten  quarters,  and  the 
least  at  one  quarter  and  a  half.  The  proportion  wliich  tlie  corn  bears  to  the  straw,  in 
Middlesex,  is  eleven  and  a  half  bushels  to  a  load  of  thirty-six  trusses  of  thirty-six  pounds 
each,  or  eleven  and  a  half  cwt.  ;  no  great  deviation  from  Professor  Thaer's  general  esti- 
mate, a  bushel  of  wheat  weighing  about  60  or  6 1  pounds. 

5048.  To  judge  of  a  sample  of  wheat,  examine  by  the  eye  if  the  grain  is  perfectly  fed 
or  full,  plump  and  bright,  and  if  there  is  any  adulteration  proceeding  from  sprouted 
grains,  smut,  or  the  seeds  of  weeds ;  and  by  the  smell,  if  there  is  any  improper  impreg- 
nation, and  if  it  has  been  too  much  heated  in  the  mow  or  upon  the  kiln ;  and  finally,  by 
the  feel,  to  decide  if  the  grain  is  sufficiently  dry,  as  when  much  loaded  with  moisture  it 
is  improper  for  the  uses  of  the  miller  and  baker.  In  cases  where  a  sample  handles 
coarse,  rough,  and  does  not  slip  readily  in  the  hand,  it  may  be  concluded  not  to  be  in  a 
condition  either  for  grinding  or  laying  up  for  keeping.  When  melilot  and  wild  chamo- 
mile abound  among  the  wheat  crop,  are  reaped  with  it,  and  undergo  fermentation  in  the 
rick,  the  grain  will  have  the  flavour  of  these  strong  smelling  plants.  To  detect  this  in 
the  sample,  hold  the  grain  close  in  the  hand,  moisten  it  with  the  breath,  and  then  smell 
or  taste  it.     This  is  the  practice  at  Ampthill  and  other  markets  in  Bedfordshire. 
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5049.  'rite' yield  ofu'lieat  injlour  is,  on  an  average,  thirteen  pounds  of  flour  to  fourteen 
pounds  of  grain.  In  the  chemical  analysis  of  wheat,  Sir  Humphrey  Davy  found  that 
one  hundred  parts  of  good  full-grained  w  heat,  sown  in  autumn,  yield  of  starch  seventy- 
seven,  and  of  gluten  n.ineteen  ;  one  hundred  parts  of  wheat,  sown  in  spring,  seventy  of 
starch,  and  twenty-four  of  gluten.  American  wheats  he  found  to  contain  more  gluten 
than  the  British  ;  and,  in  general,  the  wheat  of  warm  climates  to  abound  more  in  gluten 
and  in  insoluble  parts,  and  to  be  of  greater  specific  gravity,  harder,  and  more  difficult  to 
grind. 

5050.  Z'/ie  iises  of  wheat  in  the  baking,  culinary,  and  confectionary  arts  are  well  known. 
It  is  also  used  for  making  starch,  by  steeping  the  grain  and  then  beating  it  in  hempen 
bags.  The  mucilage  is  thus  mixed  wiih  the  water,  produces  the  acetous  fermentation, 
and  the  weak  acid  thus  formed  renders  the  mucilage  white.  After  settling,  the  precipi- 
tate is  repeatedly  washed,  and  then  moulded  into  square  cakes  and  kiln-dried.  In 
drying,  the  cakes  separate  into  flakes,  as  in  the  starch  of  the  shops.  Starch  is  soluble 
in  hot  water,  but  not  in  cold ;  and  hence,  when  ground  down,  it  makes  an  excellent 
hair  powder.  Its  constituents  are:  carbon,  43*55  j  oxygen,  49-68 ;  and  hydrogen, 
6-77  =  100. 

5051.  The  uses  of  u'heat  straiv  are  various  and  well  known.  As  fodder  it  is,  according 
to  Professor  Tliaer,  the  most  nourishing  of  any ;  and  it  makes  the  best  thatch  :  it  is 
generally  preferred  for  litter,  though  rye  and  barley  straw  are  softer  :  it  is  used  for 
making  bee-hives,  horse  collars,  mattresses,  huts,  boxes,  baskets,  and  all  kinds  of  what 
is  called  Dunstable  work ;  for  the  cider  press  ;  and,  among  other  things,  for  burning,  to 
procure  potash  from  the  ashes.  The  straw  of  wheat  from  dry  chalky  lands  is  manufac- 
tured into  hats  for  both  men  and  women.  For  this  purpose,  the  middle  part  of  the  tube, 
above  the  last  joint,  is  taken  ;  and,  being  cut  into  a  length  of  eight  or  ten  inches,  is  split 
in  two.  These  splits  are  then  plaited,  by  females  and  children,  into  various  kinds  of 
plait  or  ribands,  from  half  an  inch  to  an  inch  broad:  these,  when  sewed  together  according 
to  fancy  or  fashion,  form  different  descriptions  of  ladies'  bonnets,  and  the  commoner  plait 
and  coarser  straw  of  men's  hats.  The  hats  are  whitened  by  being  placed  in  the  vapour 
of  sulphur.  Leghorn  hats  are  made  from  the  straw  of  a  bearded  variety  of  wheat,  which 
some  have  confounded  with  rye.  It  is  cultivated  on  the  poorest  sandy  soils  in  the 
neighbourhood  of  the  Arno,  between  Leghorn  and  Florence,  expressly  for  this  manu- 
facture. It  is  of  humble  growth,  and  not  above  eighteen  inches  high  ;  is  pulled  up 
when  green,  and  bleached  white  by  spreading  and  watering  on  the  gravelly  banks  of  the 
Arno.  The  straws  are  not  split;  but  in  other  respects  the  manufacture  into  ribands  is 
the  same  as  at  Dunstable  in  England  and  in  the  Orkney  Islands. 

5032.  The  Leghorn  manufacture  of  ivheat  straw  into  tlie  well-known  hats  has  lately  been  enquired  into, 
and  detailed  in  several  publications.  The  variety  of  wheat  cultivated  in  Tuscan.y  for  this  purpose  is 
known  a?  the  grano  niarzuo/it,  or  marzolayio,  a  variety  of  summer  wheat  with  long  bearded  ears.  It  is 
cultivated  on  the  sandy  hills  on  both  sides  of  the  valley  of  the  Arno.  The  seed  is  sown  in  March,  very 
thick,  and  pulled  when  the  ear  is  fully  shot,  but  before  the  grain  is  formed.  It  is  then  18  inches  high,  if 
the  crop  is  good  ;  it  is  bleached  as  we  do  flax,  and  afterwards  tied  up  in  bundles  in  the  same  maimer,  and 
carried  home,  to  have  the  part  between  the  ear  and  the  first  fruit  in  the  stalk  selected,  that  being  the 
only  part  usetl.     [Gard.  Hag.  vol.  v.  p.  70.) 

50.").j.  To  obtain  the  whiteness  so  muck  prized,  the  straw  is  smoked  with  sulphur  previously  to  being 
worked  ;  the  plait  is  also  smoked  ;  and,  lastly,  the  hat.  About  Sienna  the  process  is  simply  a  little  sul- 
phur set  on  fire  in  the  bottom  of  a  large  chest,  bunches  of  the  straw  being  placed  on  long  hazel  rods 
across,  and  the  lid  shut  down.  Elsewhere  the  articles  are  described  as  being  placed  in  a  small  close  room, 
in  which  a  chafing  dish  of  sulphur  is  placed,  and  set  fire  to.  Sometimes  the  operation  requires  to  be  done 
twice  before  it  succeeds. 

5().i4.  The  sirat/'for  use  is  classed  or  stapled  like  our  wool.  Children  or  inferior  hands  work  the  coarse 
thick  straw,  while  good  hands  work  the  fine  only.  Whether  fine  or  coarse,  it  is  oniy  the  part  on  which 
the  spike  grows  that  is  made  use  of;  and  it  is  always  the  same  plait,  consisting  of  thirteen  straws,  which 
is  worked.  In  the  fine  plait  there  is  a  very  great  waste  of  strpw,  as  they  reject  all  that  is  in  the  least 
too  thick,  and  they  cut  off  a  considerable  part  of  the  straw  when  it  comes  ne;ir  the  fiower.spikc.  Fine 
plait  is  not  accounted  good  unless  very  much  drawn  together  ;  for  which  end  it  is  worked  very  wet.  The 
bunches  of  straw  are  always  put  into  a  small  jar,  filled  with  cold  water,  which  stands  beside  the  worker. 
Alter  being  smoked  and  pressed,  the  plait  is  made  up  into  hats  by  women,  who  do  nothing  else ;  it  is  not 
put  together  by  edges,  nor  overlapped.  On  the  operation  of  pressing,  a  great  deal  depends  :  there  are 
only  two  good  machines  for  that  purpose  in  the  country.  .Such  is  the  practice  for  procuring  the  hat 
straw  :  what  they  sow  for  seed  is  in  other  ground :  not  one  fourth  of  the  seed  is  used,  and  the  grain  is 
allowed  to  come  to  maturity  in  the  usual  way.  It  is  said  to  be  a  capital  wheat  for  vermicelli,  macaroni, 
&c.,  and  also  for  making  into  bread.     {Gard.  Mag.  vol.  v.  p.  71.) 

5(lS5.  The  introduction  of  the  grano  7tiarxuolo  into  Britain  has  been  tried,  but  not  attended  with  success. 
Messrs.  J.  and  A.  Muir,  after  various  trials,  found  the  straw  of  rye  preferable. 

51156.  The  mode  ofpliiiling  is  asfolloms  :  —  The  straws  being  picked,  and  put  into  separate  bundles,  ac- 
cording to  their  quality,  let  thirteen  of  them  be  taken  and  tied  firmly  together  by  the  seed  ends;  attach 
them  to  any  thing,  such  as  the  back  of  a  chair,  to  keep  them  steady  ;  then  take  hold  of  the  loose  end  of 
thebundle,putting  six  straws  into  the  one  hand,  and  seven  into  the  other.  Take  the  outermost,  and  with 
it  cross  over  two  ;  then  carrv  it  behind  the  ne.Kt  two  ;  and  lastly,  before  the  remaining  two;  after  which 
lay  the  straw  into  the  other  parcel  of  six.  The  first  parcel  of  six  being  now  made  seven,  take  the  outer, 
most  straw  of  it,  and  carry  it  across  the  bundle,  by  two,  as  in  the  former  case,  laying  at  last  this  seventh 
straw  into  the  outer  parcel  as  before.  It  will  be  understood  by  this,  that  the  outermost  straw  of  each 
parcel  is  always  made  the  acting  straw,  and  that,  in  the  progress  of  the  operation,  each  of  the  straws  of 
both  parcels  is  thus  employed  in  its  turn. 

50.")7.  As  the  ivork  goes  on,  it  will  be  necessary  now  and  then  to  join  in  new  straws.  .Seeing  any  one 
needing  to  be  renewed,  watch  until  it  becomes  the  acting  straw  ;  and,  when  it  is  to  be  laid  into  the  other 
parcel,  after  performing  its  round,  lay  it  up  over  the  piece  of  plait,  instead  of  putting  it  into  the 
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parcel  as  formerly,  and  in  place  of  it  lay  in  a  new  straw,  which  is  then  to  be  used  exactly  as  if  it 
were  the  old  one. 

5058.  Jfhy  chance,  in  working,  any  of  the  straws  should  break,  a  thing  which  can  scarcely  happen  with 
winle-stracs  to  any  but  the  outermost  straw,  and  to  it  only  through  want  of  attention,  it  may  be  reme- 
died without  any  more  trouble  than  putting  in  a  new  one  in  its  place;  and  though  the  outside  of  the  plait 
with  the  old  and  new  straw  shduld  exhibit  the  appearance  of  a  broken  loop,  yet,  in  the  knitting  up  of 
the  work,  it  can  easily  be  so  managed  that  the  defect  shall  be  entirely  concealed. 

5059.  The  kniftina  need  not  be  begun  till  as  much  of  the  plait  is  made  as  may  be  supposed  sufficient  to 
form  a  hat,  as  an  entire  hat  of  any  desired  shape  may  be  made  up  of  a  single  piece  of  plait.  About  70  or 
80  yards  will  be  sufficient  to  make  a  lady's  hat. 

.5060.  Outxhle  and  inside  of  the  hat.  In  joining  in  new  straws  during  the  plaiting,  the  ends  of  the  new 
and  old  having  been  kept  on  ihe  upper  side  of  the  plait,  this  will  therefore  be  made  the  inside  of  the  hat. 
After  twisting  and  turning  the  plait  a  little,  to  make  it  form  the  round  piece  for  the  top,  the  plait  will  be 
found  to  lie  with  the  one  side  to  the  other,  like  the  teeth  of  two  saws  turned  to  each  other;  and  then  so 
to  unite  these  two  opposite  sjdes  that  they  may  present  the  appearance  of  one  piece,  begin  to  sew  by 
putting  the  needle  in  through  the  sort  of  stitch  or  loop  on  the  outside  of  the  plait,  inserting  the  needle 
from  below.  Take  the  stitch  of  the  opposite  piece  in  exactly  the  same  way,  and,  after  four  or  five  stitches 
of  each  side  are  taken  on  the  thread,  draw  it  up  tightly,  so  that  the  stitches  of  both  may  be  brought  firmly 
the  one  beside  the  other.  In  this  manner,  in  the  course  of  the  operation,  it  will  soon  be  seen  that  the 
place  where  the  seam  is  can  scarcely  lie  discovered  from  the  rest  of  the  plait. 

5061.  To  sew  the  crown  of  the  hat  so  that  it  may  be  quite  plain,  every  stitch  of  the  one  side  must  not  be 
taken  with  every  one  of  the  other,  but  every  second  or  third  only  of  one  of  the  sides,  till  the  work  get 
on  a  little. 

5062.  The  blocking  of  a  hat  may  be  done  with  any  round  piece  of  smooth  stick  that  will  fill  it.  After 
the  hat  is  well  steeped,  and  put  on  the  block,  it  may  be  made  quite  smooth  by  beating  it  gently  with  a 
hammer.     {Quar.  Jour.  Jg.  vo\.i.  p.2di.) 

5063.  The  diseases  of  wheat  are  the  rust,  smut,  or  black  mildew,  the  latter  including 
what  is  vulgarly  called  blight.  These  have  been  already  treated  of  in  our  view  of  the 
vegetable  economy,  and  we  shall  merely  offer  a  few  practical  observations  on  the  smut 
and  mildew. 

SOfi-1.  The  proximate  cause  of  smut,  in  whatever  manner  the  smut  may  be  transmitted  from  the  seed 
pickle  in  the  ground  to  the  ear,  it  seems  certain,  is  in  general  the  infection  of  the  seed  by  the  dust  of  the 
smut-ball,  which  B.  de  Jussieu  first  conjectured  to  be  Lycoperdon  globbsum,  and  which  M.  Prevost  ascer. 
tained  to  be  a  microscopic  vegetable  of  some  sort ;  and  that  tliough  tlie  most  careful  washing,  even 
with  the  application  of  caustics,  may  not  in  every  case  insure  against  smut,  yet  if  the  seed  be  prepared  in 
the  way  already  mentioned,  the  disease  will  never  prevail  to  such  a  degree  as  to  affect  materially  the  value 
of  the  crop.  This  is  all  that  cultivators  need  to  know,  and  all,  perhaps,  in  the  present  state  of  science, 
that  can  be  known,  of  the  cause  and  prevention  of  smut.  See  an  article  at  length  on  this  subject  in  the 
British  Farmer's  Magazine,  vol  iii.  p.  176. 

5065.  Mildew  is  a  much  more  destructive  distemper  than  smut;  and,  as  it  is  probably  occasioned  by  a 
peculiar  state  of  the  atmosphere  during  the  periods  of  flowering  and  ripening,  it  is  likely  to  batHe  all 
attempts  at  prevention.  The  prevalence  of  heavy  fogs  or  mist,  drizzling  rains,  and  sudden  changes  in 
the  temperature,  have  been  assigned  as  the  causes  of  mildew  ;  and  as  it  has  been  found  that  open  airy 
exposures  are  much  less  affected  than  low  sheltered  lands,  in  years  when  mildew  prevails  most  generally, 
the  disorder  may  perhaps  be  somewhat  diminished  by  drilling,  which  admits  a  freer  circulation  of  air. 
Spring  or  summer  wheat  is  less  liable  to  mildew  than  the  winter  species,  though  it  does  not  always  escape. 
Minute  parasitical  i-'i'mgi,  Puccinio  ttr&minis  {Enc.  of  Plants),  are  commonly  detected  on  the  straw  of 
mildewed  wheat ;  and  there  caimot  be  the  least  doubt  that  the  barberry  bush,  and  probably  several  other 
shrubs  on  which  these  Fiingi  abound,  have  a  powerful  influence  in  communicating  tlie  disease  to  a  certain 
distance.  {Sir  Joseph  Bankes  on  Mildew,  and  Cum.  to  the  B.  of  Agr.  vol.  vii.) 

5066.  The  wheat  fly  has,  of  late  years,  been  one  of  the  greatest  enemies  to  the  wheat  crop  in  Scotland. 
In  North  America  this  insect,  or  one  of  the  same  family,  has  been  known  for  many  years,  more  espe- 
cially in  New  England  ;  and  its  alarming  ravages  are  depicted  from  time  to  time  in  the  newspapers,  under 
the  name  of  the  Hessian  fly.  In  the  modern  nomenclature,  the  Rev.  W.  Kirby  informs  us  that  the  wheat 
fly,  formerly  the  Tipula  tritici  Lin.,  is  now  the  Cecidomyia  tritici  {fig.  7-4.  a),  and  the  Hessian  fly  the 

C.  destructor  (ft).  The  wheat  fly  generally  makes  its 
appearance  about  the  end  of  June;  and,  according  to 
the  observations  of  Mr.  ShirrefF,  they  exist  throughout 
a  period  of  thirty-nine  days.  The  hue  of  the  fly  is 
orange,  the  wings  transparent,  and  changing  colour 
aLcording  lo  the  light  in  which  they  are  viewed.  It 
lays  its  eggs  within  the  glumes  of  the  florets,  in  clusters 
varying  in  number  from  two  to  ten,  or  even  fifteen  ;  and 
the  larva?  feed  upon  the  grain.  "They  are  produced  from 
the  eggs  in  the  course  of  eight  or  ten  days:  they  are  at 
drst  jjerfectly  transparent,  and  assume  a  yellow  colour  in 
a  few  days  afterwards.  They  travel  not  from  one  floret 
to  another,  and  forty-seven  have  been  numbered  in  one. 
Occasionally  there  are  found  in  the  same  floret  larvEe 
and  a  grain,  which  is  generally  shrivelled,  as  if  de- 
prived of  nourishment ;  and  although  the  pollen  may 
furnish  the  larva-  with  food  in  the  first  instance,  they 
soon  crowd  around  the  lower  part  of  the  germen,  and 
there,  in  all  ))rol)ability,  subsist  on  the  matter  destined 
to  form  the  grain."  [Mag.  Nat.  Hist,  vol  ii.  p.  450.)  The 
larvie  arc  preyed  on  "by  the  C'eraphron  destructor, 
an  ichneumon  fly,  which  deposits  its  eggs  in  the  body 
of  the  larvae  of  the  wheat  fly;  and  this  is  the  only  check  hitherto  discovered  for  preventing  the  total 
destruction  of  the  wheat  crops  attacked  by  the  Cecidomj'ia.  Mr.  Shirreft',  speaking  ot  this  ichneumon, 
says  "  I  could  not  determine  if  it  actually  deposits  its  eggs  in  the  maggot's  body  ;  but  there  can  be  no 
doubt  however  of  the  ichneumon  piercing  the  maggots  with  a  sting  ;  and,  from  stinging  the  same  maggot 
repeatedly  it  is  probable  the  fly  delights  to  destroy  the  maggots,  as  well  as  to  deposit  eggs  in  their  bodies. 
The  earwig  also,  devours  the  maggots  as  food.  {Brit.  Farm.  Mag.  vol.  iii.  p.  493.)  Mr.  Gome  estimates 
the  loss  sustained  by  the  farming  interest  in  the  farse  of  Gowrie  district  alone,  by  the  wheat  fly,  at  20,000/. 
in  1827,  at  30,000/.  in  1S28,  and  at  36,000/.  in  18'JO.  {Perth  Miscellauy,  vol.  i.  p.  42.)  The  same  writer,  in  May 
1830  thus  depicts  the  prospect  of  the  wheat  crop  in  the  Carse  of  Cowrie  :  —  "  The  Cecidomyia  are  still  alive 
in  formidable  legions.  That  the  flics  will  this  season  be  in  as  great  (ilenty  as  ever,  is  now  quite  ccrtam  ;  that 
the^-  will  lay  their  cgs  on  no  other  plant  than  those  of  the  wheat  genus,  is  also  true;  the  only  chance  of 
escape  is  in  the  tiine  the  pupa;  appear  the  lly  state.  Should  this  sunny  weather  bring  them  forward 
within  a  fortnight  gr  three  weeks  from  this  date,  the  ;;-rt;:iter  part  will  have  perished  bctorc  the  wheat  is 
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in  the  ear ;  or  should  the  earing  take  place  before  the  flies  appear,  then  only  the  late  or  spring-sown 
wheats  will  suffer :  but  these  appear  slender  chances.  We  know  the  history  and  habits  of  the  insect 
too  well  to  believe  that  either  mist,  or  rain,  or  dew,  or  drought,  will  either  forward  or  retard  their  opera- 
tions, if  the  main  body  appear  about  the  time  the  wheat  comes  in  the  ear.  In  addition  to  that  vile  gnat, 
our  neighbours  in  the  Lothians  are  threatened  with  a  no  less  formidable  invader  in  the  A'scius  pumila- 
rius,  which,  as  we  are  miormed  on  respectable  authority,  have  already  commenced  their  depredations, 
and  are  thinning  the  wheat  plants  rather  liberally  in  that  quarter.  It,  like  the  Hessian  fly  iu 
America,  attacks  tha  under  joint.'!,  which  become  habitations  for  the  young  larvae.  As  far  as  our 
observation  extends,  this  pest  has  not  yet  reached  us  in  noticeable  numbers."  {^Country  Times,  May  17. 
1830.) 

5067.  The  culture  of  summer  wheat  differs  from  that  of  winter  or  spring-sown  winter 
wheat,  in  its  requiring  a  more  minutely  pulverised  and  rather  richer  soil.  It  need  not 
be  sown  sooner  than  April,  and  it  advances  so  rapidly  to  maturity  that  it  hardly  aflbrds 
time  for  hoeing  (if  sown  in  rows),  or  harrowing  and  rolling.  When  grass  or  clover  seeds 
are  sown  on  the  same  ground,  they  are  sown  immediately  after  the  wheat,  and  harrowed 
in  with  a  light  harrow  or  rolled  in.  In  this  respect,  and  indeed  in  all  others,  the  prepa- 
ration of  the  soil  and  sowing  of  this  grain  are  the  same  as  for  barley. 

5068.  The  produce  of  summer  wheat,  both  in  grain  and  straw,  is  considerably  less  than 
that  of  winter  wheat :  the  straw  is  only  fit  for  litter  or  inferior  fodder ;  the  flour  produced 
by  the  grain  is  rather  coarser  and  darker  than  that  of  common  wheat.  Of  course  this 
sort  of  wheat  cannot,  as  already  observed,  be  recommended  for  general  culture. 

Sect.  II.      Rye.  —  Secafe  cereale  L. ;    Triandria  Digynia  L.,  and  Graminetk  J.      Seigle, 
Fr. ;   Rogon,  Ger.  ;  Segale,  Ital. ;  and  Centeno,  Span.      (Jig.  725.) 

5069.  Rye,  according  to  some,  is  o  riative  of  Crete ;  but  it  is  very  doubtful  whether 
any  country  can  be  now  ascertained  to  be  its  native  soil.  It  has 
been  cultivated  from  time  immemorial,  and  is  considered  as  coming 
nearer  in  its  properties  to  wheat  than  any  other  grain.-  It  is  more 
common  than  wheat  on  most  parts  of  the  continent,  being  a  more 

I  certain  crop,  and  one  which  requires  less  culture  and  manure.      It  is 

J  the  bread  corn  of  Germany  and  Russia.      In  Britain  it  is  now  very 

little  grown,  being  no  longer  a  bread  corn,  and  therefore  of  less 

value  to  the  farmer  tlian  barley,  oats,  or  peas.     Many  consider  it  the 

most  impoverishing  of  all  corn  crops. 

5070.  The  varieties  of  rye  are  not  above  two,  known  as  winter  and 
spring  rye  :  but  there  is  so  little  difference  between  them  that  spring 
rye  sown  along  with  winter  rye  can  hardly  be  distinguished  from  it. 

5071.  The  soil  for  rye  may  be  inferior  to  that  chosen  for  wheat : 
it  will  grow  in  dry  sandy  soils,  and  produce  a  tolerable  crop  ;  and,  on 
the  whole,  it  may  be  considered  as  preferring  sands  to  clays.  The 
preparation  of  the  soil  should  be  the  same  as  for  wheat.  According 
to  Professor  Thaer,  rye  abstracts  30  parts  in  100  of  the  nutriment 
contained  in  the  soil  on  which  it  is  grown. 

5072.  The  climate  for  rye  may  be  colder  than  for  wheat ;  but  it  is  rather  more  injured 
Ly  rains  during  winter,  and  equally  injured  by  moist  weather  during  the  flowering 
season. 

5073.  Rye  is  sown  either  in  autumn  or  spring,  and  either  broad-cast  or  in  drills  :  two 
bushels  and  a  half  is  the  usual  allowance  when  it  is  sown  broad-cast.  As  it  vegetates 
more  slowly  than  wheat,  it  should  be  sown  when  the  soil  is  dry  ;  a  wet  soil  being  apt  to 
rot  the  grain  before  it,  has  completely  germinated.  No  pickling  or  other  preparation  is 
given. 

5074.  The  after  culture,  harvesting,  and  threshing  are  the  same  as  for  w  htat ;  and  the 
produce  in  grain  is,  under  similar  circumstances,  equal  in  bulk  ;  but  in  straw  it  is  greater 
in  rye  than  in  any  other  grain.  Sir  H.  Davy  found,  in  1000  parts  of  rye,  CI  parts  of 
starch  and  five  parts  of  gluten.  Professor  Thaer  says  rye  is  the  most  nourishing  grain 
next  to  wheat.  It  contains  an  aromatic  substance,  which  appears  to  adhere  more  par- 
ticularly to  the  husk,  since  the  agreeable  taste  and  smell  peculiar  to  rye  bread  are  not 
found  in  that  wliich  is  made  from  rye  flour  that  has  passed  through  a  very  fine  bolting- 
cloth  ;  while  tlie  fragrance  may  be  restored  by  a  decoction  of  rye  bran  in  the  \v;irni  water 
used  to  make  the  dough.  This  substance,  Thaer  says,  seems  to  facilitate  digestion,  and 
has  an  action  particularly  refreshing  and  fortifying  on  the  animal  frame. 

5075.  The  use  of  rye  is  chiefly  for  bread,  especially  for  gingerbread.  It  is  also  used 
in  the  distilleries;  and  the  straw  is  used  for  the  same  purposes  as  that  of  wheat,  except 
that  it  is  useless  as  fodder.  Some  prefer  it  for  thatching  and  litter,  and  also  for  collar- 
making  :  it  is  also  employed  in  Dunstable  work.  Tanners  are  said  to  use  it  in  some 
districts. 

5076.  Rye  is  sometimes  soum  as  a  green  crop,  with  a  view  of  affording  some  keep  for 
sheep  early  in  tlic  spring,  and  also  for  being  ploughed  in  as  manure;  but  that  husbandry 
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must  be  bad  or  unfortunate  which  requires  recourse  ta' cither  mode.  In  some  districts 
it  is  customary  to  sow  the  head  lands  of  wheat  fields  with  rye,  which  is  said  to  keep 
poultry  from  penetrating  to  the  wlieat. 

5077.  The  manufacture  of  rye  slrmv  into  plait  for  hats  is  a  new  application,  for  which  the  public  are 
indebted  to  Messrs.  J.  and  A.  Muir  of  Greenock,  manufacturers  of  straw  hats  in  imitation  of  those  of 
Leghorn.  Messrs.  Muir  had  previously  tried  rye  grass,  crested  dog's-tail  grass,  sweet-scented  vernal  grass, 
and  the  straw  of  wheat,  raised  both  from  British  and  foreign  seed,  without  success.  At  last  the  idea  of 
employing  rye  straw  was  suggested  to  them  ;  and  they  now  send  annually  to  their  establishment  in  the 
Orkney  Islands  (founded  by  an  English  gentleman  about  18iO)  "  from  40  to  45  bolls,  which  are  sown  on 
about  twelve  English  acres  of  sandy  soil,  manured  with  sea-weed.  Several  acres  of  heath  for  bleaching 
the  straw,  and  water  for  steeping  it,  are  required  in  the  neighbourhood  of  the  rye  fields.  The  rye  is  cut 
when  the  seed  is  beginning  to  form ;  and  it  is  necessary  to  attend  to  the  precise  time,  for  ten  days  too  early 
or  too  late  produce  a  considerable  difference  in  the  look  of  the  straw.  When  the  rye  is  cut,  women  are 
employed  to  tie  it  at  the  lower  extremity  in  handfuls  ;  it  is  then  put  into  boxes,  and  covered  with  boiling 
water,  in  which  it  remains  for  half  an  hour.  After  this  it  is  spread  out  upon  the  heath  in  a  fan  form,  and 
turned  twice  daily,  until  the  bleaching,  which  takes  about  ten  days,  is  completed.  If  exposed  to  much 
rain  while  bleaching,  the  straw  is  injured  in  colour,  and  rendered  very  liable  to  take  mildew.  It  is  of  great 
importance  to  have  the  crop  well  housed."  — "  The  seed  of  the  rye  is  sown  in  April,  in  mossy  ground, 
recently  rendered  arable ;  and  if  the  season  is  at  all  favourable,  it  comes  into  flower  in  July,  when  it  is  cut 
down.  The  whole  stem  is  then  immersed  in  boiling  water,  in  a  trough  made  for  the  purpose,  and  re- 
mains in  this  state  for  two  hours.  When  taken  out,  it  is  spread  upon  a  grass  field,  and  exposed  to  the 
sun,  till  it  is  properly  bleached,  which  requires  from  two  to  four  days,  according  to  the  weather.  When 
bleached,  the  stalk  is  divided  into  separate  parts  at  each  joint,  and  put  up  into  bundles  by  the  lengths. 
In  this  manner,  the  bundles  lie  in  a  proper  place  till  wanted  by  the  plaiter.s.  This  last  process  is  done 
chiefly  by  old  people,  who  are  unable  for  the  finer  work,  or  by  those  pupils  who  have  only  lately  joined 
the  manufactory.  {Trans.  Highl.  Soc.  vol.  vii.  pp.  286.  and  289.)  The  mode  of  plaiting  has  been  already 
described.  {\  505G.) 

5078.  Rye  is  less  subject  to  disease  than  most  other  grain,  and  is  even  sown  among  wheat 
and  round  wheat  fields  from  an  idea  that  it  will  keep  off  blight  and  mildew  as  well  as 
poultry. 

5079.  The  spur  or  ergot  of  rye  is  by  some  considered  as  a  fungus,  a  species  of  Sclerotium,  somewhat 
analogous  to  that  which  produces  the  smut.  It  is  not  peculiar  to  rye,  but  it  is  very  seldom  found  on  any 
other  gramineous  plant.  "It  is  a  production  of  the  seeds;  is  long,  horny,  and  cartilaginous;  and  is 
sometimes  straight,  at  others  curved ;  sometimes  it  is  found  more  than  two  inches  in  length.  The  re- 
semblance of  this  substance  to  cocks'  spurs  has  given  it  the  name  by  which  it  is  distinguished.  On 
breaking  a  spurred  seed,  you  find  within  it  a  substance  of  a  dull  white  colour  adhering  to  the  violet  skin 
that  surrounds  it.  Rye  thus  attacked  cannot  germinate.  M.  Tessier  remarked  that  the  most  rainy  years 
were  the  most  productive  of  this  disease  ;  that  the  soils  on  which  most  spurred  rye  grew  were  most  moist ; 
that  high  grounds  were  nearly  free  from  them,  unless  when  the  furrows  prevented  tlie  water  from  running 
freely  off,  while  the  lower  parts  of  the  same  field  produced  more  than  the  upper  parts."  {Brit.  Farm. 
Mag.  vol.  iii.  p.  302.)  In  France  a  disease,  called  the  chronic  or  dry  gangrene,  has  been  produced  by  eating 
ergot.  This  disease  is  also  known  in  Switzerland,  where  it  was  observed  that  most  animals  refused  to  eat 
diseased  rye,  or  rye  affected  with  the  cockspur,  as  it  is  called.  The  Royal  Society  of  Medicine  at  Paris 
employed  M.  Tessier,  a  distinguished  agricultural  writer  and  man  of  science,  to  go  into  the  countries 
where  the  dry  gangrene  prevailed,  and  collect  a  sutlicient  quantity  of  the  ergot  or  cockspur  rye  for  expe- 
riments. The  result  confirmed  the  opinion  of  those  who  attributed  the  disease  to  the  cause  assigned. 
"  France  afforded,  also,  a  simple  explanation  of  the  fact  that  persons  might  live  for  r.  considerable  time 
upon  rye  affected  with  the  cockspur,  without  suffering  any  sensible  injury  from  its  use;  since,  in  all  the 
animals  upon  which  it  was  tried  experimentally,  a  given  quantity  was  required  to  produce  the  specific 
effect ;  and  they  suggested  the  only  measure,  that  of  separating  the  diseased  from  the  sound  rye,  which 
could  prevent  so  great  a  national  calamity  as  that  which  has  been  so  often  produced  by  its  use."  The 
spurred  rye  occasionally  occurs  in  this  country,  but  there  are  no  instances  recorded  of  its  producing  any 
such  effects  as  it  is  said  to  do  in  France ;  but  in  the  Philosvp/iiral  Transactions  Dr.  Wollaston  has  nar. 
rated  several  cases  in  which  dry  gangrene  was  produced  in  one  famdy  by  partaking  of  damaged  wheat ; 
and  nearly  the  same  effects  were  produced  in  a  family  in  Wiltshire  by  the  iiMium  temulentum  entering 
largely  into  the  composition  of  bread.  (Stcp)ic-nson  ajul  CInircliill's  Med.  Bot.  art.  Secale.)  M.  Lagasca 
states  that  the  ergot  is  covered  with  a  thin  pellicle  and  filled  with  a  grey  powder.  It  is  collected  in  Spain 
by  women  and  children,  who  wade  in  the  fields  of  standing  rye  for  the  purpose,  and  with  their  utmost 
vigilance  can  obtain  it  but  in  very  small  quantities,  in  consequence  of  which  it  sells  high  as  an  article  of 
the  materia  medica.  {Brit.  Farm.  Mng.  vol  iii.  p.  158.)     Medicinally  it  is  used  in  uterine  diseases. 

Sect.  III.   Barley.  —  HdwZe(/m  L.  ;    Tridndria  Digynialj.,  and  Gramhiece  J.     L' Urge, 
Fr.  ;  Gerste,  Ger. ;  Orzo,  Ital. ;  Byg,  Dan.  and  Swed. ;  and  Cebada,  Span. 

5080.  Barley,  though  less  calculated  for  a  bread  corn  than  rye,  may  be  considered  as 
next  in  value  to  wlieat  in  Britain.  Of  what  country  it  is  a  native  is  luiknown.  Some 
assign  it  to  Tartary,  others  to  Siberia,  and  even  Scotland  has  been  mentioned.  It  has 
been  cultivated  fi-om  the  earliest  antiquity,  and  was  much  in  use  among  the  Romans, 
both  as  food  for  soldiers  and  horses.  In  Sweden  and  Lapland  it  is  more  cultivated  than 
any  other  grain,  on  account  of  its  requiring  to  be  so  short  a  period  in  the  soil ;  some- 
times not  longer  than  six  weeks,  and  seldom  more  than  seven  or  seven  and  a  half.  In 
Spain  and  Sicily  they  have  two  crops  a  year  on  the  same  soil :  one  is  sown  in  autumn 
and  ripens  in  INIay,  and  the  other  is  sown  in  May  and  reaped  in  autumn.  In  Britain 
barley  is  a  tender  grain,  and  easily  hurt  in  any  of  the  stages  of  its  growth,  particularly  at 
seed  time :  a  heavy  shower  of  rain  will  then  almost  ruin  a  crop  on  the  best  prepared 
land ;  and  in  all  the  after  processes  greater  pains  and  attention  are  required  to  insure 
success  than  in  the  case  of  other  grains.  The  harvest  process  is  difficult,  and  often 
attended  with  danger;  even  the  threshing  of  it  is  not  easily  executed  with  machines, 
because  the  corn  generally  adheres  to  the  grain,  and  renders  separation  from  the  straw  a 
troublesome  tpsk. 
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5081.   Species  and  varieties,    \fig-  726.)     There  are  six  species   and    subspecies  of 
this  grain  in  cultivation  besides  varieties.      These  are,  — 


1.  iTJrdeum  vulgkre,  Spring  barley  (a). 

'2.  coel^ste,  Siberian  barley. 

5.  hexastichon,  Winter  barley  {b). 


Hdrdeum  dfslichon,  Common  or  lone-earetl  barley  (c 
dfstichon  n^dum.  Naked  barley. 
Zeocriton,  Sprat  or  battledore  (J). 


The  second  and  fiftli  sorts  are  allowed  to  be  subspecies  or  varietie,s  of  the  first  and  fourth, 
and  indeed  there  can  be  little  doubt  that  the  whole  do  not  constitute  more  than  one  species. 


726 


5082.  The springharlcy  or  early  barley  {a),  Orge  carr^e,  Sucrw7ide  printemps,  Fr.,  is  distinguished  by  its 
double  row  of  beards  or  awns  standing  erect,  and  its  thin  husk,  which  renders  it  favourable  for  malting. 
This  is  the  sort  principally  cultivated  in  the  southern  and  eastern  districts  of  both  Engiand'and  Scotland, 
and  of  which  the  farmers  make  two  sorts,  viz.  the  common,  and  the  rath-ripe  barley  ;  but  these  two  sorts 
are  in  reality  the  same  ;  for  the  rath-ripe  is  only  an  alteration  of  the  common  barley,  occasioned  by  being 
long  cultivated  upon  warm  gravelly  soils.  The  seed  of  this,  when  sown  on  cold  or  strong  land,  will,  the 
first  year,  ripen  near  a  fortnight  earlier  than  the  seed  taken  from  strong  land,  and  therefore  the  farmers 
in  the  vales  generally  purchase  their  seed-barley  from  the  warm  or  gravelly  lands  ;  for,  when  preserved 
in  the  vales  two  or  three  years,  it  becomes  full  as  late^in  ripening  as  the  common  barley  of  their  own 
product :  on  the  other  hand,  the  farmers  on  warm  lands  are  also  obliged  to  procure  their  seed-barley  from 
the  strong  lands,  otherwise  their  grain  would  degenerate  in  bulk  or  fulness,  which  by  this  change  is  pre- 
vented. 

5083.  The  Siberian  barley,  Orge  celeste,  Fr,  and  Himmel  gerste,  Ger,,  is  a  variety  of  early  barley  with 
broader  loaves,  and  reckoned  more  productive  than  the  other.  It  is  much  grown  in  the  north  of  Europe, 
and  was  introduced  to  this  country  in  1768,  but  is  believed  to  be  now  lost  or  merged  in  the  parent  species. 

5084.  Winter  barley,  late  barley,  or  square  barley  (6),  Orge  Carrie  d'tiiver,  Escourgcon,  Fr.,  has  the  grains 
disposed  in  four  or  in  si.\  rows,  large  and  thick  skinned.  It  is  chiefly  cultivated  in  the  north  of  England 
and  in  Scotland,  on  account  of  its  hardiness  ;  but  from  the  thickness  of  its  rind  it  is  ill  adapted  for  malting, 
and  is  going  out  of  use. 

5085.  Bigs,  l>yg,  or  barley  big,  is  a  variety  of  winter  barley  known  by  always  having  six  rows  of  grains, 
by  the  grains  being  smaller  and  the  rind  thicker,  and  by  its  being  earlier  than  the  parent  variety.  Pro- 
fessor Martyn  says,  he  has  frequently  counted  forty-two  grains  on  one  ear  of  bigg,  when  common  or  long- 
eared  barley  had  only  twenty-two. 

5086.  Common  or  long-eared  barley  (c),  is  known  by  its  very  long  spike  or  ear,  flatted  transversely, 
greater  in  breadth  than  thickness,  with  chafT  ending  in  an  awn  sixteen  times  the  length  of  the  grain. 
This  sort  is  cultivated  in  many  parts  of  England  and  Scotland ;  though  some  object  to  it  because  the  ears 
being  long  and  heavy  they  think  it  apt  to  lodge. 

5087.  Naked  barley,  or  wheat  barley,  Orge  nue  a  deux  rangs,  Fr.,  is  known  by  the  grain  separating  easily 
from  the  chaff,  and  is  by  some  considered  as  nothing  else  than  spelt  wheat,  which  it  greatly  resembles.  It 
does  not  appear  to  be  cultivated  at  present  in  any  part  of  Britain. 

5088.  Sprat,  or  battledore  barley  (rf),  Orge  iventail,  Orge-riz,  Fr.,  is  known  by  its  low  stature,  coarse 
straw,  short  broad  ears,  and  long  awns.  The  long  awns  and  closeness  of  the  ears  protect  it  better  from 
birds  than  most  other  sorts,  but  as  the  straw  is  scanty  and  of  little  use  it  is  not  much  cultivated. 

5089.  Besides  these  sorts  there  are  some  local  varieties,  as  Thanet  barley.  Putney  barley,  &c.  which  are 
merely  names  given  to  the  varieties  common  in  those  places.  The  Thanet  is  the  winter,  and  the  Putney 
the  sprat  barley. 

5090.  Mew  varieties  may  be  procured  by  selection  or  crossing,  as  in  the  case  of  wheat. 
(5009.) 

5091.  In  chousing  a  sort  of  barley  for  cultivation,  regard  must  be  had  to  the  soil  and 
climate.  The  hardiest  may  be  considered  the  winter  barley,  and  the  earliest,  and  perhaps 
the  best,  is  the  spring  barley.      The  long-eared  is  also  a  much  esteemed  variety. 

5092.  In  choosing  from  any  particular  variety,  the  best  grain  for  sowing  is  that  which  is  free  from 
blackness  at  the  tail,  and  is  of  a  pale  lively  yellow  colour,  intermixed  with  a  bright  whitish  cast  j  and  if 
the  rind  be  a  little  shrivelled,  it  is  so  much  the  better,  as  it  shows  that  it  has  sweated  in  the  mow,  and  is 
a  sure  indication  that  its  coat  is  thin.  The  husk  of  thick-rinded  barley  being  too  stiff  to  shrink,  will  lie 
smooth  and  holL)w,  even  when  the  flour  has  shrunk  from  it  within.  The  necessity  of  a  change  of  seed 
from  time  to  tihic,  by  sowing  that  of  the  growth  of  a  different  soil,  as  it  has  been  observed,  is  in  no 
instance  more  evident  than  in  the  culture  of  this  grain,  which  otherwise  becomes  coarser  and  coarser 
every  year.  But  in  this,  as  well  in  all  other  grain,  the  utmost  care  should  be  taken  that  the  seed  is  full 
bodied. 

5093.  The  best  soil  for  barleij  is  a  light  rich  loam,  finely  pulverised.  It  will  neither 
grow  well  on  a  sandy  or  soft  soil,  nor  on  strong  clays,  such  as  are  suitable  for  wheat. 

5094.  The  preparation  of  the  soil  is  sometimes  by  a  naked  fallow,  but  generally  by  a 
turnip  fallow ;  sometimes  it  is  taken  after  peas  and  beans,  but  rarely  by  good  farmers 
either  after  wheat  or  oats,  unless  under  special  circumstances. 
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.WJ'i.  JV/wn  snnm  nfter  turnips  it  is  generally  taken  with  ojio  furrow,  which  is  given  as  fast  as  the 
turnips  arc  consumed,  the  ground  tluis  receiving  much  bentlit  from  spring  frosts.  But  often  two  or  more 
furrows  are  necessary  for  the  fields  last  consumed;  because,  when  a  spring  drought  sets  in,  the  surface, 
from  beiiig  poached  by  the  removal  or  consumption  of  the  crop,  gets  so  hardened  as  to  render  a  greater 
quantity  of  ploughing,  harrowing,  and  rolling  necessary  than  would  otherwise  be  called  for.  When  sown 
after  beans  and  peas,  one  winter  and  one  spring  ploughing  are  usually  bestowed  ;  but,  when  after  wheat 
or  oats,  three  ploughings  are  necessary,  so  that  the  ground  may  be  put  in  proper  condition.  These 
operations  are  very  ticklish  in  a  wet  and  backward  sea.son,  and  rarely  in  that  case  is  the  grower  paid  for  the 
expense  of  his  labour.  Where  land  is  in  such  a  situation  as  to  require  three  plough  ings  before  it  can  be  seeded 
with  barley,  it  is  better  to  summer  fallow  it  at  once,  than  to  run  the  risks  which  seldom  fail  to  accompany 
a  quantity  of  spring  labour.  If  the  weather  be  dry,  moisture  is  lost  during  the  different  processes,  and  an 
imperfect  germination  necessarily  follows  :  if  it  be  wet,  the  benefit  of  plougliing  is  lost,  and  all  the  evils 
of  a  wet  seed-time  are  sustained  by  the  future  crop.  (Brovn.) 

BO'X.  To  whatever  crop  barley  succeeds,  the  harrow  and  roller,  when  the  plough  alone  is  insufficient, 
should  be  employed  in  reducing  the  soil  to  a  considerable  degree  of  fineness.  In  most  cases  more  than 
one  earth  is  given  ;  though,  after  a  winter  furrow,  the  grubber  may  be  used  in  spring  instead  of  the 
plough.  After  turnips,  eaten  on  the  ground  by  sheep,  the  land,  being  consolidated  by  their  treading, 
sometimes  receives  tvyo  ploughings  ;  but,  if  only  one,  it  should  be  well  harrowed  and  rolled ;  and  it  is  often 
finished  by  harrowing  after  the  roller,  especially  if  grass-seeds  be  sown,  which  are  covered  by  this  last 
harrowing.  Barley  is  soiisetiraes  sown  on  the  first  ploughing,  and  covered  by  a  s-ecoiid  shallow  ploughing.  , 
As  it  is  found  of  great  importance,  with  a  view  to  speedy  and  equal  vegetation,  that  the  ground  should  be 
fresh  and  moist,  barley  is  generally  sown  upon  what  is  termed  hut-fur,  that  is,  as  soon  as  possible  after  it 
is  turned  up  by  the  plough 

5097.  Manure  can  seldom  be  given  with  advantage  to  a  crop  that  occupies  the  soil  so 
short  a  period  as  barley,  and  therefore  it  generally  is  sown  on  land  whicii  has  been  en- 
riched for  a  preceding  crop. 

,5098.  The  climate  in  which  barley  delights  is  warm  and  dry."  There  are  instances  of 
a  crop  being  sown  and  ripened  without  having  enjoyed  a  single  shower  of  rain ;  but 
gentle  showers  from  the  time  it  is  sown  till  it  bejijins  to  shoot  into  the  ear,  are  favourable  j 
while  licavy  rains  at  any  period,  and  especially  immediately  after  sowing,  or  during  the 
blossoming,  ripening,  and  reaping  seasons,  are  highly  injurious. 

5099.  The  best  season  for  sowing  barley  is  considered  to  be  from  the  beginning  of 
.•\pril  to  the  middle  of  May  ;  but  bigg  tnay  be  sown  either  in  autumn  to  stand  the  winter, 
or  as  late  as  the  first  v/eek  of  June.  In  England,  the  winter  or  four-rowed  barley  is 
frequently  sown  in  autumn,  and  stands  the  most  severe  winters.  With  respect  to  the 
lateness  at  which  bigg  and  summer  barley  may  be  sown,  much  depends  on  the  sort  of 
weather  which  occurs  during  the  first  three  weeks  after  sowing. 

;)10n.  When  barley  is  soum  late  it  is  sometimes  steeped  in  common  water  to  promote  its  germination  ;  but 
it  is  seldom  pickled  or  otherwise  prepared.  The  advantages  of  steeping  are,  procuring  an  equal  germination, 
and  consei|uently  ripening,  and  getting  tlie  start  of  weeds.  The  following  directions  are  given  for  per- 
forming the  operation  :  —  First,  take  out  about  one-third  of  the  contents  of  the  sacks  of  seed  barley  or 
bear  to  allow  for  the  swelling  of  the  grain  ;  lay  the  sacks  with  the  grain  to  steep  in  clean  water;  let  it  be 
covered  with  it  for  at  least  twenty-four  hours;  when  the  ground  is  very  dry,  and  no  likelihood  of  rain  for 
two  or  three  days,  it  is  better  to  lie  thirty-six  hours.  Sow  the  grain  wet  from  steei)ing  without  any 
addition.  The  seed  will  scatter  well  as  clean  water  has  no  tenacity  ;  only  the  sower  must  put  in  a  fourth 
or  a  third  more  seed  in  bulk  than  is  usual  of  dry  grain,  as  the  grain  is  swelled  in  that  proportion.  Harrow 
it  in  as  quickly  as  possible  after  it  is  sown  ;  and,  though  not  necessary,  give  it  thebenefitof  a  fresh  furrow 
if  conveuieiit.     You  may  expect  it  up  in  a  fortnight  at  farthest.  (Brou-n.) 

5101.  27(6'  quatititi/  of  seed  is  different  in  different  cases,  according  to  the  quality  of  the 
soil  and  other  circumstances.  Upon  very  rich  lands,  eight  pecks  per  acre  are  sometimes 
sown  ;  twelve  is  very  common  ;  and  upon  poor  land,  more  is  sometimes  given. 

")  Ky.  Jf'hrlher  the  practice  ofgh'tna  sa  small  a  quantity  of  seed  to  the  best  lands  is  advantageous  or  the 
reverse,  seems  a  disputed  point  among  the  best  farmers.  'I'hat  there  is  a  saving  of  grain  there  can  be  nodoubt ; 
and  that  t!ie  bulk  may  be  as  great  as  if  more  seed  had  been  sown,  there  can  be  as  little  question.  Little 
argumer.t,  however,  is  necessary  to  prove  that  thin  sowing  of  barley  must  be  attended  with  considerable 
disadvantage  ;  for  if  the  early  part  of  the  season  be  dry,  the  plants  will  not  only  be  stinted  in  their  growth, 
but  will  not  send  out  offsets  ;  and  if  rain  afterwards  fall,  an  occurrence  that  must  take  place  some  time 
during  the  summer,  often  at  a  later  period  of  it,  the  plants  begin  to  stool,  and  send  out  a  number  of 
young  shoots  These  young  shoots,  unless  under  very  favourable  circumstances,  cannot  be  expected  to 
arrive  at  maturity  ;  or  if  th°ir  ripening  be  waited  for,  there  will  be  a  great  risk  of  losing  the  early  part  of 
rhe  crop,  a  circumstance  that  frequently  happens.  In  almost  every  instance  an  unequal  sample  is  pro- 
duced, and  the  grain  is  for  the  most  part  of  an  inferior  quality.  15y  good  judges,  it  is  thought  preferable 
to  sow  a  (]uantity  of  seed  sufficient  to  ensure  a  full  crop,  without  depending  on  its  sending  out  offsets: 
indeed,  where  that  is  done,  few  offsets  are  produced,  the  crop  grows  and  ripens  equally,  and  the  grain  is 
uniformly  good.  {Brown  on  Rural  Ajfiiirs.) 

510:5.  The  mode.i  of  sowing  barley  are  either  broad-cast,  or  in  rows  by  the  drill  or 
ribbing.  The  broad-cast  mode  is  almost  universally  adopted  ;  unless  in  lands  much 
infested  with  annual  weeds,  where  drilling  and  hand-hoeing,  and  in  particular  cases 
horse-hoeing,  may  be  employed  with  advantage. 

5104.  The  only  culture  which  barley  requires  while  in  a  growing  state,  is  hoeing  and 
weeding  if  in  rows,  and  weeding  alone  if  broad-cast.  Sometimes  barley  is  rolled  to  com- 
press a  soft  soil  and  exclude  the  drought,  and  when  very  thick  it  may  be  first  liarrowed 
and  tlu'n  rolled.  Grass  seeds  and  clover  are  sown  v.ith  ti)e  grain  before  the  last 
harrowing,  when  tiie  broad-cast  mode  is  adopted  ;  and  inunediately  before  hoeing, 
when  the  barley  is  in  rows.  The  former  is  much  the  best  mode  for  insuring  a  strong 
plant  of  clover. 

OIO.').  Eating  doivn  barley,  which  from  winter  or  very  early  sowing  is  over-luxuriant,  is  (iractised  in 
some  districts,  but  it  is  alleged  that  mowing  is  much  better  than  feeding  it ;  because  the  scythe  takes  off 
rnly  t.he  rank  tops,  but  Ihc "sheep  feed  ujion  all  indifiercntly  ;  nor  should  they  even,  in  any  cise,  be  left 
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upon  it  too  loiv.',  beoaiisp,  beiiif;  particiilatly  fond  of  the  sweet  end  of  the  stalk  next  the  root,  they  bite  so 
close  as  to  injure  the  future  growth  of  the  plant. 

5106.  Barley  is  ripe  when  the  red  roan,  as  the  fanners  term  it,  meaning  a  reddisli 
colour  on  the  ear,  is  gone  off;  or  when  the  ears  droop,  and  fall,  as  it  were,  double  against 
the  straw,  and  the  stalks  have  lost  their  verdure ;  but  in  the  latter  case  it  is  too  ripe. 

5  107.  In  the  harvesling  of  barley  more  care  is  requisite  than  in  taking  any  of  the  other 
white  crops,  even  in  the  best  of  seasons ;  and  in  bad  j'ears  it  is  often  found  very  difficult 
to  save  it.  O'.ving  to  the  brittleness  of  the  straw,  aft^r  it  has  reached  a  certain  period 
it  must  be  cut  dov.'n;  as,  when  it  is  suffered  to  stand  longer,  much  loss  is  sustained  by 
the  breaking  of  the  heads.  On  that  accoimt  it  is  cut  at  a  time  when  the  grain  is  soft, 
and  the  straw  retains  a  great  proportion  of  its  natural  juices,  consequently  requires  a  long 
time  in  the  field  before  either  the  grain  is  hardened  or  the  straw  sufficiently  dry.  When 
put  into  the  stack  sooner  it  is  apt  to  heat,  and  much  loss  is  frequently  sustained. 

5l(R  Bai/ri/  is  gencralty  cut  down  in  England  with  the  cradle  scythe,  and  either  tied  up  or  carted  home 
loose  after  lying  in  the  swath  some  days  to  dry  It  is  not  apt  to  shed  ;  but  in  wet  weather  it  will  be  likely 
to  spout  or  grow  musty  ;  and  therefore  every  fair  day  alter  rain  it  should  be  shaken  up  and  turned  :  and 
when  it  is  tolerably  dry,  let  it  be  made  up  into  shocks;  but  be  careful  never  to  house  it  till  thoroughly  dry, 
lest  it  mow. burn,  which  will  make  it  malt  worse  than  if  it  had  spired  in  the  held.  It  is  remarked  by  Lisle, 
that  poor  thin  barley  should  be  cut  a  little  sooner  than  if  the  same  plants  were  strong  and  vigorous  ;  as  the 
straw,  when  the  plants  are  rtiU  ripe,  in  such  cases  will  not  stand  against  the  scythe.  In  this  situation, 
barley  in  particular  should  lie  in  swath  till  it  is  thoroughly  dry.  Some  of  his  barley,  which  lay  out  in 
swath  five  or  six  days  in  very  fine  weather,  though  lioth  blighted  and  edge-grown,  grew  plump,  and  ac- 
quired very  near  as  good  a  colour  as  the  best.  He  reckons  short  scythes  the  best  for  mowing  lodged  or 
crumpled  corn,  because  they  miss  the  fewest  plants;  and  observes,  that  a  bow  upon  the  scythe,  which 
carries  away  the  swath  before  it,  is  preferable  to  a  cradle,  the  fingers  of  which  would  be  pulled  to  pieces 
by  the  entangled  corn,  in  drawing  back  the  scythe.  In  Scotland  and  Ireland  it  is  generally  reaped  with 
the  sickle,'  bound  in  sheaves,  and  set  up  in  shocks. 

5109.  Ill  stacking  barley  many  farmers  make  an  opening  in  the  stack  from  top  to 
bottom.  This  opening  is  generally  made  by  placing  a  large  bundle  of  straw  in  the 
centre  of  the  stack,  when  the  building  commences,  and  in  proportion  as  it  rises  the  straw 
is  drawn  upwards,  leaving  a  hollow  behind  ;  which,  if  one  or  two  openings  are  left  in  the 
side  of  the  stack  near  the  bottom,  insures  so  complete  a  circulation  of  air,  as  not  only  to 
prevent  heating,  but  to  preserve  the  grain  from  becoming  musty. 

51 10.  The  threshing  and  dressing  of  barley  require  more  labour  than  those  of  any  other 
grain,  on  account  of  the  difficulty  of  separating  tlie  awns  from  the  ears.  For  this  pur- 
pose some  threshing  machines  are  furnished  with  what  is  called  a  hummelling  machine, 
already  described  ('i799.)  :  and  where  this  is  wanting,  it  is  customary  to  put  the  grain, 
accompanied  with  a  portion  of  threshed  straw,  a  second  tin^.e  through  the  machine. 
Where  barley  has  been  mown,  the  wliole  of  the  straw  requires  to  be  twice  threshed,  in- 
dependently of  the  necessity  of  getting  rid  of  the  awns. 

5111.  The  produce  of  barley,  taking  the  average  of  England  and  tlie  south  of  Scotland, 
Donaldson  considers,  might  be  rated  at  thirty-two  bushels ;  but  when  Wales  and  the 
north  of  Scotland  are  included,  where,  ovv'ing  to  the  imperfect  modes  of  cidtin-e  still  prac- 
tised, the  crops  are  very  indifferent,  the  general  average  over  the  whole  will  not  probably 
exceed  twenty-eight  bushels  the  acre.  Middleton  states  it  as  varying  i:i  England  from 
fifteen  to  seventy-five  bushels  per  acre.  The  average  produce  of  the  county  of  Middle- 
sex, he  says,  is  about  four  quarters  of  corn  and  tv,  o  loads  of  straw  per  acre. 

5112.  The  uses  of  barley  are  various.  In  Wales,  Westmorland,  Cumberland,  and  in 
the  north,  as  well  as  in  several  parts  of  the  west  of  Scotland,  the  bread  used  by  the  great 
body  of  the  inhabitants  is  made  chiefly  from  barley.  Large  quantities  of  the  barley  cul- 
tivated in  England  are  converted  into  beer,  ale,  porter,  and  what  is  called  British  spirits, 
as  Englisli  gin,  English  brandy,  &c.  Tiie  remainder,  beyond  what  is  necessary  for  seed, 
is  made  into  meal,  and  partly  eonsiimed  in  bread  by  the  inhabitants  of  the  above-men- 
tioned districts,  and  partly  employed  for  the  purpose  of  fattening  black  cattle,  hogs,  and 
poultry.  There  is  a  much  greater  share  of  the  Scotch  barley  consumed  in  distillation, 
in  proportion  to  the  quantity  cultivated,  than  of  the  English.  Exclusive  of  what  is 
used  for  seed,  the  Scotch  barley  is  either  converted  into  beer  or  ale;  or  made  into  pot- 
barley,  or  into  meal,  for  the  use  of  the  inhabitants  in  the  more  remote  and  less  cultivated 
parts  of  tlie  kingdom  ;  or,  lastly,  into  whisky.  In  The  Report  of  Middlesex  it  is  stated, 
that  mucli  of  the  most  ordinary  barley  is  given  to  poultry  :  the  rest  is  sold  to  the  malt- 
sters, except  so  much  as  is  reserved  for  seed. 

B\IZ.  But  malt  is  the  great  purpose  to  tvhich  barley  is  applied  in  Uritain.  To  understand  the  process  of 
malting,  it  maj  be  necessary  to  observe  that  the  cotyledons  of  a  seed,  before  a  voung  plant  is  produced,  are 
changed  by  the  heat  and  moisture  of  the  earth  into  sugar  and  mucilage.  Malting  grain  is  only  an  artificial 
mcxic  of  effecting  this  by  steeping  the  grain  in  water  and  fermenting  it  in  heaps,  and  the  arresting  of  its 
progress  towards  forming  a  plant  by  kiln  drying,  in  order  to  lake  advantage  of  the  sugar  in  distillaiion  for 
spirit  or  fermentation  for  beer.  'I'he  grain  "of  barley  contains  starch  and  sugar  ;  and  the  chemical  consti- 
tuents of  both  these  ingredients  are  very  nearly  alike.  In  the  process  of  mailing,  a  portion  of  the  starch  is 
converlcd  into  sugar,  so  that  the  total  ijuantity  of  sugar,  and  consequently  the  source  of  spirit,  is  incrcised 
by  the  transformation. 

.lilt.  To  clioosc  a  proper  sample  of  barleii  for  maltimx,  observe  the  direelions  given  for  choosing  seed 
barley,  (.'^(i?!.) 
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5tl5.  0//)o/.i«>/f(/ there  are  two  sorts,  pearl  and  Scotch;  both  are  produced  by  grinding  off  the  husk, 
and  the  pearl  barley  is  produced  by  carrying  the  operation  so  far  as  to  produce  roundness  in  the  kernel. 
It  is  used  in  soups,  gruels,  and  medicinal  drinks. 

S116.  Barley  mcut  is  ground  like  oatmeal  or  flour  ;  the  coarser  sort,  with  the  bran,  is  used  for  fattening 
livestock,  especially  pigs  and  poultry  ;  but  fine  bolted  barley  flour,  made  into  a  thin  pottage  or  pudding, 
and  spread  out  in  thick  cakes,  and  toasted  on  a  hot  plate  of  metal,  forms  a  light  breakfast  bread,  much 
esteemed  in  some  parts  of  Scotland.  It  is  served  in  a  recent  state,  hot,  and  spread  with  butter  and  honey, 
and  eaten  in  several  folds.  Two  parts  of  barley  flour,  one  of  wheat  flour,  and  one  of  rye,  are  said  to  make 
a  light  and  very  agreeable  loaf  of  bread. 

5117.  The  produce  vf  barley  injlour  is  12lbs.  to  14lbs.  of  grain.  Sir  H.  Davy  found 
1000  parts  of  liarley  meal  to  afford  920  parts  of  soluble  or  nutritious  matter  ;  viz.  790  of 
mucilage  or  starch,  70  of  sugar,  and  GO  of  gluten.  . 

5118.  Barley  straw  is  chiefly  used  for  litter  and  packing  ;  it  is  unfit  for  thatch  or  rope- 
making,  and  of  little  value  as  fodder.  . 

5119.  The  diseases  of  barley  are  few,  and  chiefly  smut,  but  of  quite  a  different  species 
from  tliat  which  affects  the  wheat,  and  one  which  it  is  found  cannot  be  prevented  by 
pickling  and  liming. 

Sect.  IV.      The    Oat.  —  Avena  satlva   L.  ;    Tridndria  Digy7iia  L.,    and    Graminece  J. 
UAvoine,  Fr.  ;   Haber,  Ger.  ;    Vena,  Ital.  ;  and  Avena,  Span. 

5120.  The  oat  is  a  very  useful  grain,  and  more  peculiarly  adapted  for  northern  climates 
than  either  wheat,  rye,  or  barley.  Its  native  country  is  unknown,  unless  the  wild  oat  be 
considered  as  the  parent  species,  which  is  highly  probable.  The  culture  of  the  oat  in 
France  is  chiefly  confined  to  latitudes  nortli  of  Paris.  It  is  scarcely  known  in  the  soutli 
of  France,  Spain,  or  Italy ;  and  in  tropical  countries  its  culture  is  not  attended  to.  In 
Britain  it  has  long  been  very  generally  cultivated,  formerly  as  a  bread  corn,  but  now 
chiefly  as  horse-food.  Of  all  the  grain  this  is  the  easiest  of  culture,  growing  in  any  soil 
that  admits  of  ploughing  and  harrowing. 

5121.  The  varieties  of  oats  are  more  numerous  than  those  of  the  other  grains,  and 
some  of  them  are  very  distinctly  marked.      The  principal  are  as  follows  :  — 

5122.  The  while  oat  or  common  oat  {Jig.  727.  a),  Avoine  blanche,  Fr.,  in  most  general  cultivation  both  in 

England  and  Scotland,  and  known  by  its  white  husk  and 
kernel. 

5123.  The  black  oat,  Avoine  d  grappe  noir,  Fr.,  known  by 
its  black  husk ;  cultivated  on  poor  soils,  in  the  nort^i  of 
England  and  Scotland. 

Slii.  The  red  oat,  known  by  its  brownish  red  husk, 
thinner  and  more  flexible  stem,  and  firmly  attached  grains. 
It  is  early,  suffers  little  from  winds,  meals  well,  and  suits 
windy  situations  and  late  climates.  It  is  understood  to  have 
originated  in  Peebleshire,  on  the  estate  of  Magbie-hill,  by 
which  name  it  is  sometimes  known. 

5125.  The  Poland  oat,  known  by  its  thick  white  husk, 
awnless  chaff,  solitary  grains,  short  white  kernel,  and  short 
stiff  straw.  It  requires  a  dry  warm  soil,  but  is  very  prolific. 
The  black  Poland  oat  is  one  of  the  best  varieties  ;  it  some- 
times weighs  .5ulbs.  per  bushel  It  is,  however,  very  liable  to 
be  shed  by  the  wind  after  it  begins  to  ripen  ;  it  requires  a 
fine  dry  tilth. 

5126.  The  Friezland  or  Dutch  oat, has  f\\im^,i\im.i'k\x\nedi, 
white  grains,  mostly  double,  and  the  large  one  sometimes 
awned.  It  has  longer  straw  than  the  Poland,  but  in  other 
respects  resembles  it. 

5127.  The  potato  oat  has  large,  plump,  rather  thick- 
skinned,  white  grains,  double  and  treble,  with  longer  straw 
than  either  of  the  last  two  sorts.  It  is  almost  the  only  oat 
now  raised  on  land  in  a  good  state  of  cultivation  in  the 
north  of  England  and  south  of  Scotland,  and  usually  brings 

a  higher  price  in  the  London  market  than  any  other  variety.  It  was  discovered  growing  in  a  field  of 
potatoes  in  Cumberland,  in  1788 ;  and  from  the  produce  of  the  single  stalk  which  there  sprung  up  by 
accident,  probably  from  the  manure,  has  been  produced  the  stock  now  in  general  cultivation. 

5128.  The  Georgian  oat,  is  a  large,  grained,  remarkably  prolific  variety  introduced  from  Georgia,  by  R. 
Barclay,  Esq.  of  Bury  Hill,  to  Britain  and  the  north  of  Europe.  On  rich  soil  in  good  tilth,  Mr.  Barclay 
finds  it  yield  more  grain  per  acre  than  the  potato  oat  or  any  variety  whatever. 

5129.  'The  Siberian  or  Tatarian  oat  (41,  is  considered  by  some  as  a  distinct  species.  The  grains  are 
black  or  brown,  thin  and  small,  and  turned  mostly  to  one  side  of  the  panicle;  and  the  straw  is  coarse  and 
reedy.  It  is  little  cultivated  in  England,  but  found  very  suitable  for  the  poor  soils  and  exposed  situations 
on  the  sides  of  the  Dublin  and  Wicklow  hills. 

5130.  A  variety  called  the  ivinter  oat,  Avoine  d'hiver,  Fr.,  has  lately  come  into  notice  in  some  parts  of 
England,  but  we  have  not  been  able  to  ascertain  its  origin.  Mr.  Bennett  of  Chaxhill,  near  Gloucester, 
sows  two  bushels  per  acre  in  October  ;  finds  the  plants  very  luxuriant  at  Christmas,  tillering  like  wheat :  he 
depastures  them  with  ewes  and  lambs  all  the  spring,  and  then  shuts  them  up,  and  reaps  an  ample  crop  early 
in  August.  The  grain  is  rather  longer  than  that  of  the  white  oat,  and  the  colour  rather  lighter  than  that  of 
the  black  oat ;  Mr.  Bennett  received  the  seed  from  a  friend  in  Monmouthshire,  who  he  conjectures 
received  it  from  Bristol,  so  that  it  is  probably  a  recent  importation.  {Country  Times,  Feb,  8th,  and  Cor. 
with  Mr.  Bennett.) 

5131.  There  are  other  varieties,  as  Church's  oat,  the  Angus  oat,  the  dun  oat,  &c.,  but  they  are  either  too 
local  or  obsolete  to  require  particular  notice.  In  the  oat,  as  in  other  plants  extensively  cultivated,  new 
varieties  will  always  be  taking  the  place  of  old  ones. 

5132.  To  procure  neiu  varieties  adopt  the  mode  by  selection,  by  which,  as  it  appears 
above,  the  potato  and  red  oat  were  brought  forward ;  or  proceed  systematically  by  cross 
impregnation,  as  directed    for  raising  new  varieties   of  wheat.      Degeneracy,   Brown 
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observes,  has  taken  place  to  a  certain  extent  in  the  potato  oat ;  but  it  is  presumed  that 
the  consequences  miglit  be  removed  witli  ease,  were  first  principles  returned  to.  To 
make  a  selection  of  the  strongest  ears,  wliich  carried  the  purest  grain,  is  not  a  difficult 
business  ;  and  were  this  selection  attended  to  by  lialf  a  dozen  farmers  in  a  district,  it  is 
obvious,  that  the  breed,  or  variety,  might  be  preserved  pure  and  uncontaminated.  If 
slovenly  farmers  were  not  provided  with  good  seed,  it  would  be  their  own  fault;  since, 
if  they  would  not  take  the  trouble  to  select  and  breed  for  their  own  use,  they  might 
always  be  provided  by  those  who  were  either  better  qualified  for  making  the  selection,  or 
were  more  attentive  to  the  interests  of  agriculture.  (Browtt.)  Some  of  the  Northum- 
berland farmers  have  been  at  the  pains  to  select  the  grains,  instead  of  the  ears,  after 
being  threshed.      The  best  seeds  are  picked  out  by  liand  by  women. 

5J33.  //(  choosing  a  sort  from  among  the  varieties  described,  the  potato  and  Poland 
are  the  best  for  lowlands,  and  the  red  oat  for  uplands  and  late  climates  in  a  state  of 
good  cultivation.  For  inferior  soils  the  white  or  common  oat,  and  for  the  poorest  of  all 
the  black  oat,  may  be  adopted. 

5134.  The  soil  for  oats  may  be  any  kind  wb.atever,  from  the  stifFest  clays  to  moss  or 
bog,  provided  it  be  laid  sufficiently  dry.  The  most  tenacious  clays,  and  meagre  gravels 
and  sands,  where  scarcely  any  useful  seed-bearing  plant,  except  buck-wheat,  could  be 
grown,  will  produce  a  ciop  of  oats  if  ploughed  at  a  proper  season,  and  the  seed  judi- 
ciously sown  and  covered. 

5135.  The  prepii ration  of  the  soil  for  oats  is  less  than  for  any  other  grain.  It  is  almost 
always  the  first  crop  on  newly  broke-up  lands ;  and  as  it  prospers  best  on  a  soil  not  too 
finely  pulverised,  it  is  commonly  sown  on  one  earth.  In  regular  rotations,  oats  are 
chiefiy  sown  after  grass  ;  sometimes  upon  land  not  rich  enough  for  wheat,  that  had  been 
previously  sinnmer-fallowcd,  or  had  carried  turnips  ;  after  barley,  and  rarely  after  wheat, 
imless  cross-cropping,  from  particular  circumstances,  becomes  a  necessary  evil.  One 
ploughing  is  generally  given  to  the  grass-lands,  usually  in  the  month  of  January,  so  that 
the  benefit  of  frost  may  be  gained,  and  the  land  sufficiently  mellowed  for  receiving  the 
harrow.  In  some  cases  a  sjjring  furrow  is  given  when  oats  succeed  wheat  or  barley, 
especially  when  grass- seeds  are  to  accompany  the  crop.  The  best  oats,  both  in  quantity 
and  quality,  are  always  those  ^Khich  succeed  grass  ;  indeed,  no  kind  of  grain  seems  better 
qualified  by  nature  for  foraging  upon  grass-land  than  oats ;  as  a  full  crop  is  usually 
obtained  in  the  first  instance,  and  the  land  left  in  good  order  for  succeeding  ones.  (^Tr. 
on  Rural  Affairs. ) 

5136.  The  climate  for  oats  should  be  cool  and  moist ;  when  dry  and  warm,  the  panicles 
are  so  dried  and  contracted  that  they  cease  to  convey  sufficient  nourishment  to  the  ears, 
which  thus  never  become  plump,  but  thick  husked,  long  awned,  and  unproductive  in 
meal.  This  is  very  often  the  case  with  the  oats  in  Scotland  in  a  very  dry  year,  and  very 
common  in  the  south  of  England  in  most  years. 

5137.  The  season  of  sowing  oats  is  from  the  last  week  in  February  to  the  end  of  April. 
About  the  middle  of  March  is  preferred  by  the  best  farmers.  No  preparation  is  ever 
given  to  the  seed ;  but  it  should  be  plump,  fresh,  and  free  from  the  seeds  of  weeds. 
Common  oats  sown  in  autumn  are  generally  killed  during  winter,  the  plant  being  in  this 
respect  more  tender  than  wheat,  rye,  or  barley  bigg.  In  some  parts  of  Ireland,  and 
especially  in  the  county  of  Dublin,  the  Friezland  oat  is  sown  in  autumn  ;  and  the 
advantage  is  they  ripen  nearly  a  month  sooner  than  those  sown  in  spring,  an  important 
object  in  a  moist  climate. 

5138.  The  quantity  of  seed,  where  oats  are  sown  broad-cast,  is  usually  froin  four  to  six 
busliels  to  the  acre.  Land  sown  with  potato  oats  requires  less  seed,  in  point  of  measure, 
than  when  any  of  the  other  sorts  is  used  :  first,  because  this  variety  tillers  better  than  any 
other  ;  and  next,  because  having  no  awn,  a  greater  nuiriber  of  grains  are  contained  in  a 
bushel. 

5139.  The  7nu(le  of  sozving  oats  is  almost  universally  broad-cast ;  but  where  they  are 
sown  after  turnips,  or  on  other  well  pulverised  soils,  some  adopt  the  row  culture. 

5140.  The  after-culture  depends  on  tl:e  mode  of  sowing,  but  seldom  consists  of  more 
than  weeding  before  the  flower-stalks  begin  to  shoot  up. 

5141.  1)1  harvesting  oats  in  England,  they  are  generally  cut  down  with  the  scythe,  and 
carried  loose  to  the  barn  or  stack  ;  but  in  the  northern  districts,  and  where  threshing 
machines  are  used,  whether  mown,  or,  what  is  most  usual,  reaped  with  the  sickle, 
they  are  tied  in  sheaves  to  facilitate  the  process  of  threshing.  Oats  are  ready  for 
the  scythe  or  sickle  when  the  grain  becomes  hard,  and  the  straw  yellowish.  They 
should  generally  be  cut  before  they  are  dead  ripe,  to  prevent  the  shedding  of  the  grain, 
and  to  increase  the  value  of  the  straw  as  fodder.  They  rarely  get  much  damage  when 
under  the  harvest  process,  except  from  high  winds,  or  from  shedding,  when  opened  out 
after  being  thoroughly  wetted.  The  early  varieties  are  much  more  liable  to  these  losses 
than  the  late  ones  ;  because  the  grain  parts  more  easily  from  the  straw, — an  evil  to  which 
the  best  of  grain  is  at  all  times  subject.      E^rly  oats,  however,  may  be  cut  a  little  before 
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tlcail  ripe,  whicli,  to  a  certain  extent,  lessens  the  danger  to  which  they  are  exposed  from  high 
winds  ;  and  if  the  sheaves  are  made  small,  the  danger  from  shcddin;^  after  rains  is  con- 
siderably lessened,  because  they  are  thus  sooner  ready  for  the  stack.  Under  every  manage- 
ment, however,  a  greater  quantity  of  early  oats  will  be  lost  during  the  harvest  process  than 
of  the  late  ones  ;  because  the  latter  adhere  firmly  to  the  straw,  and  consequently  do  not  drop 
so  easily  as  the  former.  (Brown.)  In  harvesting  oats  in  wet  seasons,  the  practice  of 
gaiting  the  sheaves  (3176.)  is  generally  adopted.  In  Sivedeti,  in  tnost  seasons,  the  oat 
crop  is  dried  on  frames  or  poles  (704.)  ;  and  in  Russia,  not  only  oats,  but  barley  and  rye, 
are  kiln-dried  in  the  straw. 

.'5142.  Kiln-drying  oats  and  other  corns  in  the  straw  has  been  found  necessary,  and  is  very  generally 
practised  through  the  north  of  Russia,  Livonia,  Courland,  and  Lithuania,  being  the  last  operation  of 
harvest  for  preserving  all  kinds  of  corns,  peas,  beans,  and  buck.wheat.  They  are  dried  in  the  fields  as 
much  as  can  l)e  ;  but,  when  brought  home,  they  are  kiln-dried,  and  are  then  ready  to  be  either  threshed 
out  immediately,  or  put  up  in  barns,  without  any  danger  of  either  corn  or  straw  becoming  musty  or 
rottirg.  The  common  practice  of  the  boors  is,  during  winter,  to  thresh  out  by  degrees,  as  in  this  country, 
their  oats  and  barley,  in  order  to  have  straw  fresh  for  their  cattle,  such  straw  being  their  only  provender. 
The  process  of  kiln-drj'ing  by  no  means  prevents  the  germination  of  the  grain  when  used  for  seed,  whil_" 
it  not  only  preserves  the  grain  and  straw  but  improves  their  taste  and  salubrity.  It  enables  Russia  to 
export  large  quantities  of  rye  and  wheat,  with  less  risk  of  damage  to  the  grain  than  is  incurred  by  other 
nations  of  the  north  of  Europe. 

."ilia  The  kiln  ijig.'m.)  in  general 
and  established  use  throughout  Rus- 
sia, for  the  purpose  of  drying  corn 
in  the  straw,  is  heated  commonly  by 
fires  cf  wood.  It  is  a  simple  and 
cheaply  erected  structure,  the  walls 
eight  feet  high,  and  fifteen  feet  square 
within.  At  this  height  there  are 
two  strong  cross-beams  (n),  tosupport 
the  small  timbers,  laid  over  them  as 
ribs.  The  corn  stands  in  sheaves 
above  these  ribs  (6),  closely  set  up, 
the  band  ends  of  the  sheaves  down, 
and  the  corn  or  grain  ends  up  :  the  walls  then  rise  above  the  ribs  about  five  or  six  feet  more,  the  kiln  being 
closed  by  a  simple  ceiling  of  cross  joists  at  this  height,  covered  with  thin  turf  .^ny  chea])  and  ordinary 
roof  answers  to  cover  the  whole.  The  fire-place  is  con.structcd  so  as  to  throw  back  the  ascending  spark  ; 
a  small  porch  [c),  directly  opposite  to  the  fire-place,  prevents  violent  blasts  of  wind,  and  covers  from  rain 
the  fuel  and  the  attendant.  About .;()(!  sheaves  (twenty.five  stnoks)  of  corn  are  dried  at  one  time.  It  is 
put  on  in  the  evening,  and  left  on  the  kiln  through  the  night  after  the  wood  has  been  burned  into  char, 
coal,  and  the  door  above  the  fire-place  closed.  At  one  end  of  the  kiln  there  is  frequently  an  open  shed  or 
barn  (rf),  for  convenience  in  bringing  corn  to,  or  taking  it  from,  the  kiln. 

5144.  The  produce  of  oats  is  generally  considered  greater  and  of  better  quality  in  the 
northern  than  in  the  southern  counties  ;  and  the  reasons  are  obviously  that,  in  the  former, 
more  attention  is  paid  to  their  culture,  and  the  climate  is  more  favourable  for  the  matur- 
ation of  the  grain.  Ten  quarters  an  acre  is  reckoned  a  good  crop  in  the  north,  but  the 
produce  is  often  twelve  and  thirteen  quarters,  and  the  straw  from  two  to  three  and  a  half 
loads  per  acre. 

5145.  The  prodii ce  of  oats  in  meal  amounts  to  8  lbs.  for  14  lbs.  of  corn.  Sir  H.  Davy 
found  103  parts  of  oats  afford  59  parts  of  starch,  six  of  gluten,  and  two  of  saccharine 
matter. 

5146.  The  use  of  oats  in  the  north,  in  Ireland,  and  in  some  parts  of  Yorkshire  and 
Derbysliire,  is  partly  for  meal  and  partly  for  horse-food.  In  the  south  it  is  almost  en- 
tirely for  horse-food,  poultry,  and  groats  for  gruel.  It  is  occasionally  malted  and  used 
in  distillation.  The  fine  powder  vvhich  is  produced  by  husking  the  corn,  or  making  grist, 
forms  the  sowens  of  the  Scotch  (the  flurnmery  of  the  Irish),  an  agreeable  light  and  wliole- 
sorae  supper  dish. 

5147.  7'hc  diseases  of  the  oat  are  few.  Sometimes  it  is  found  attacked  by  the  smut; 
but  the  more  common  injury  sustained  by  oats  is  from  wire -worms,  or  larvae  of  insects 
which  generally  abound  in  lands  newly  broken-up  from  turf.  One  of  the  most  certain 
modes  of  avoiding  these  is,  by  not  ploughing  the  ground,  especially  if  old  turf,  till 
immediately  before  sowing.  By  this  means  the  insect  is  turned  down,  and  before  it  can 
work  its  way  to  the  surface  (if  ever  it  does)  the  corn  is  beyond  its  reach.  In  this  way 
gardeners  destroy  and  retard  the  progress  of  tlie  gooseberry  caterpillar  by  digging  under 
the  bushes  ;  for  it  is  found  that  the  eggs  and  larva;  of  insects,  like  seeds  and  bulbs,  when 
buried  too  deep  in  the  ground,  liave  their  progress  retarded,  or  their  vital  principle 
destroyed.  In  late  harvests,  more  especially  in  the  northern  parts  of  the  island,  the  oat 
is  liable  to  be  frosted  and  rendered  unfit  for  seed  before  being  harvested.  There  is  no 
remedy  for  such  an  accident;  but  we  have  shown  (4997.)  how  it  maybe  detected,  so  as 
not  to  disappoint  the  sower  of  such  grain.      {Enci/c-  of  Gard.  466.3.) 
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Cereal    Grasses  cultimled  i?i  Europe,  some  of  which   might  be  tried  in 
Britain. 


5148.    The  cereal  grasses  tvhich  the  climate  of  Britain  does  not  readily  admit  of  cultiral- 
uig,  are  the  maize,  Canary  corn,  millet,  and  rice. 
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Sl'bsect.  1.  Maize,  or  Indian.  Corn. — Zea  Mays  i.  ;  Monce^cia  Tridndria  L.,  and 
Graminece  J.  Le  Mais,  or  Ble  de  Turquie,  Fr. ;  der  Mays,  Germ.  ;  Gran  turco,  Ital.  ; 
and  Maiz,  Span. 

5149.  The  maize  is  the  noblest  looking  of  the  cereal  grasses.  It  is  considered  to  be 
a  native  of  South  America,  to  have  been  cultivated  in  iNIexico  and  Peru  from  time  im- 
memorial, to  have  been  introduced  to  Europe  about  the  beginning  of  the  16th  centurs', 
and  to  England  in  1562.  It  is  at  present  cultivated  in  almost  every  part  of  the  universe 
where  the  summer  temperature  equals  or  exceeds  that  common  to  latitude  45°,  and  even 
to  48°.  In  France,  in  Arthui  Young's  time  (1787),  the  principal  country  of  the  maize 
was  to  the  south  of  a  line  drawn  from  Bordeaux  to  Strasbourg,  in  lat.  4S°  35' ;  but  it 
is  at  present  cultivated  as  far  north  as  Nancy,  which  is  in  latitude  49",  —  a  fact  which 
shows  that  this  grain  is  taking  a  wider  range  of  temperature.  "  It  flourishes  on  tlie 
western  continent  from  about  the  40th  degree  of  southern  to  higher  than  the  45th  degree 
of  northern  latitude.  It  is  extensively  produced  in  Africa  and  in  Asia  ;  on  all  the  shorts 
of  the  iVIediterranean,  in  Spain,  Italy,  part  of  France,  and  the  countries  of  tlie  Levant, 
it  is  the  food  in  most  common  use.  Of  the  cultivated  Cerealia,  indeed,  it  is  that  vvliich, 
next  to  the  rice,  supplies  food  to  the  greatest  number  of  the  human  race ;  and  it  may  be 
held  to  be  the  most  valuable  gift  of  the  new  world  to  tlie  old."  (Qnar.  Jonr.  Jlii.  i.  485.) 
In  England  it  has  been  cultivated  for  upwards  of  a  century,  in  nursery  gardens  in  the 
neighbourhood  of  the  metropolis,  for  the  curious  purpose  of  supplying  seedsmen  in  all 
parts  of  the  island  with  cars  of  the  corn  to  ornament  their  shop  windov.s :  it  has  also 
been  grown  in  the  kitchen  gardens  of  some  individuals  who  have  lived  in  America,  for 
the  purpose  of  using  the  cars  in  a  green  state  :  it  has  been  tried  also  in  the  fields,  and 
more  especially  in  1828  and  1829,  in  consequence  of  the  public  attention  being  called  to 
the  subject  by  I\Ir.  Cobbett. 

5150.  As  a  brend  corn  it  cannot  be  greatly  commended  ;  the  ear  is  highly  productive  of  flour,  but  that 
flour  is  deficient  in  gluten,  and  cannot  be  made  into  bread  without  a  large  admixture  of  the  flour  of  wheat. 
For  fattening  cattle  and  poultry  of  every  description  it  is  found  excellent,  and  its  culture  in  Europe  can 
only  be  recommended  with  a  view  to  this  object. 

5151.  Varieties.    Like  other  plants  which  have  been  long  in  cultivation  in  various  countries,  there  are 

numerous    varie-  730 

tics  ot  the  maize. 
According  to  I,a-  ' 
gasca,therearel30 
varieties  known  in 
Spain.  That  grown 
in  the  warmer 
parts  of  America 
is  called  the  - 
large  yellow,  Mais 
jawie.  grand,  Fr. 
[Jig.  7i.'R)  There  . 
is  a  large  red, 
which  difttrs  from 
the  other  only  in 
the  colour  of  the 
skin  of  the  gndn  : 
both  have  very 
large  and  hand- 
some ears  ( Jig. 
730.;  Therein  the 
large  yellow  flint, 
the  large  white 
flint,  the  sweet 
corn,  the  pearl 
corn,  the  maize 
quarantine,  rii)cn- 
ing  in  forty  days, 
and  the  Egyptian 
or  chicken  <orn, 
Mais  k  poulet,  le  - 
plus  petit  ctle|)lus 
pr^coce,  of  Vil. 
morin's  catalogue. 
There  is  also  wliat 
is  called  fobbett's 
corn  (Jig.  7.i].\ 
which  seems  to  be 
nothingmorethan 
the  Mais  quaran- 
taine.      The    two 

last  varieties  have  small  handsome  cars  {Jigs.  732.  and 
733.\  and  can  hardly  be  distinguished  from  each 
other.  All  these  sorts  ha>  e  been  tried  together  in 
the  same  field,  and  the  Egyptian  or  chicken  com 
found  decidedly  the  most  early,  and  the  Maize 
quarantaine,  forty  days' corn,  or  t  obbett'scorn,  next 
These  two  sorts,  therefore,  alone  de.-erve  culture 
in  this  country.  '1  he  ZtA  Curaptia,  the  Valparaiso 
corn,  is  a  distinct  species,  to  which  a  sort  of 
religious  reputation  is  attached,  on  accoui.t  of  the 
grains,  when  ro.-;sted,  splitting  rcgubily  into  tl.u 
form  of  a  cross. 
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5152.  Soil  ann  ccimate.    A  rich  loamy  soil,  which  will  grow  good  wheat,  tobacco,  or  potatoes,  will 

grow  the  strongest 
plants ;  but  the  corn 
on  such  plants  will  be 
much  less  likely  to 
ripen  than  that  pro. 
duced  on  a  dry,  warm, 
sandy,  or  calcareous 
soil.  It  must  be  ob. 
vious,  from  what  has 
been  before  advanced, 
that  there  are  few,  if 
any,  parts  of  Britain 
north  of  York  where 
the  climate  will  be  at 
all  suitable  to  this 
grain. 

5I5-3.  Culture.  This 
grain  is  ahnost  every 
where  sown  or  planted 
in  rows,  placed  at  such 
a  width  as  to  admit  of 
horse-hoeing  the  in- 
tervals. When  this  is 
,  practised,  as  the  grain 
contains  very  little 
gluten,  the  crop  may 
be  considered  as  a 
good  preparation  for 
wheat  in  very  ricli 
soils  ;  it  accordingly 
precedes  that  grain  in 
the  best  cultivated 
parts  of  North  Ame- 
rica ;  but  we  question  if 
it  would  be  advisable 
to  follow  this  practice 
in  old  cultivated  coun- 
tries, notwithstanding 
that  maize  and  wheat 
differ  so  much  in  re- 
gard to  gluten. 

5154.  The  preparation  of  the  soil  may  be  the  same  as  for  a  crop  of 
barley,  according  to  Cobbett ;  but  we  should  say,  the  same  as  for  a 
crop  of  turnips  on  the  raised  ridglet  or  Northumberland  system. 

5153.  Sutring.  The  quantity  of  seed  required  is  from  one  bushel 
to  three  bushels  peracre.  In  Long  Island,  near  New  York,  the  time  of 
sowing  is  from  the  10th  to  the  'JOth  of  May;  in  France,  from  the  Uth  of  April  to  the  15th  of  May  ;  in 
England,  from  the  15th  of  April  to  the  L'Oth  of  the  same  month,  according  to  Cobbett ;  but  we  have  no 
doubt  that,  in  situations  where  the  earliest  varieties  will  succeed  at  all,  they  will  succeed  if  sown  a  week 
or  ten  days  later.  The  grain  will  retain  its  vegetative  powers  for  at  least  six  years.  {Gard.  Mag. 
vol.  vi.  p.  444.) 

51.56.  T/ie  mode  of  planting  the  corn  in  America  is  by  drawing  shallow  drills,  commonly  three  or  four  feet 
distant  from  each  other,  and  dropping  the  seeds  by  hand,  at  eight  inches  apart,  in  the  row.  This  distance 
is  evidently  too  great  for  the  early  dwarf  varieties ;  and  we  think  three  furrows,  or  twenty-seven  inches,  the 
ordinary  width  between  rows  of  potatoes  and  turnips,  much  more  suitable.  We  should  decidedly  i)refer 
dibbling,  either  by  hand  or  by  a  machine,  to  opening  a  drill  and  depositing  the  seeds.  In  sevend  places  in 
France  the  seeds  are  sown  broad-cast  and  harrowed  in,  and  the  after-culture  consists  in  hand-hoeing 
between  them.  By  sowing  on  raised  drills  the  horse-hoeing  system  may  be  applied  as  effectually  as  in  the 
culture  of  turnips  or  beans.  Cobbett  recommends  intervals  between  the  rows  of  five  feet,  and  the  plants 
at  six  inches'  distance  in  the  row,  with  a  view  to  admit  a  superior  degree  of  tillage  between,  with  a  view 
to  the  wlieat  crop.  He  also  describes  the  mode  of  planting  in  hills.  The  situations  of  these  hills  having 
been  marked  out  by  a  light  plough,  or  even  by  trailing  a  log  of  wood,  first  in  lines  five  feet  apart  in  one 
direction,  and  next  in  lines  in  the  opposite  direction  at  right  angles  to  the  former,  so  as  to  leave  the  sur- 
face in  squares,  the  planter  takes  a  hoe,  and  at  every  intersection  of  the  lines  makes  a  little  hole  about  an 
inch  and  a  half  deep,  and  about  six  inches  in  diameter,  and  in  this  hole  five  or  six  seeds  are  regularly  dis- 
tributed, and  covered  over  with  fine  earth  to  the  depth  of  an  inch  and  a  half.  It  is  evident  that  by  this 
mode  of  planting  the  ground  may  be  very  thoroughly  worked  during  the  growth  of  the  crop ;  but  it  is 
evident  also  that  it  could  only  be  adopted  in  this  country  on  dry  soils,  that  would  admit  of  being  kept 
during  spring  and  autumn  without  water  furrows. 

51.57.  Transplanting  maize  may  be  adopted  on  a  small  scale,  the  advant.iges  of  which  are  that  the 
ground  may  be  better  prepared  before  planting,  and  that  the  crop  may  be  made  to  come  in  in  succession 
with  one  which  has  stood  in  the  ground  during  winter.  The  plants  may  be  raised  in  a  hotbed,  and  pro- 
tected by  mats  ;  or  they  may  be  raised  in  a  warm  border  of  dry  rich  soil,  covered  with  straw  or  straw 
mats  during  nights  til!  the  common  ash,  the  mulberry,  or  the  walnut  are  in  leaf:  they  may  then  be  care- 
fully raised  and  transferred  to  the  field,  with  a  small  portion  of  earth  attached  to  each,  planted  v.ith  a 
spade  or  trowel,  and  watered  unless  it  should  happen  to  rain. 

5158.  The  after  tufture,  according  to  Cobbett,  commences  with  scaring  away  birds  and  destroying  slugs, 
and  afterwards  in  removing  weeds  and  stirring  the  soil.  The  plants  will  be  one  foot  and  a  half  high  in 
July  ;  and  no  one  at  that  season,  Cobbett  says,  need  be  afraid  of  tearing  about  the  roots  wi)h  the  plough  as 
much  as  he  will.  One  thing  is  certain,  he  says,  that  if  the  ground  between  the  rows  be  not  |)loughed  at 
all,  there  will  be  no  crop  at  all.  The  last  process  with  the  plough  is  earthing  up,  which  is  said  to  be  useful 
for  two  purposes  :  first,  to  keep  the  plants  steady,  in  case  of  veiy  rough  winds  ;  and,  second,  to  give  it  a 
fresh  stock  of  roots.  "  Leave  a  corn-plant  with  nothing  but  flat  hoeing,  and  without  earthing  up,  and  you 
will  see  all  around  its  roots  coming  out  just  above  the  ground,  and  going  immediately  down  into  the 
ground." 

5159.  Topping  the  ptants.  The  male  and  female  blossoms  being  on  different  parts  of  the  plant,  have 
given  rise  to  this  operation.  The  male  flowers  are  always  situated  on  the  top  o.-  summit  of  the  stem,  and 
the  female  flowers  below,  near  the  bottom.  "  The  flowers  at  the  top  having  performed  their  function,  and 
deposited  the  pollen  on  the  stigma  beneath,  become  no  longer  necessary  to  the  plant ;  and  they,  accord- 
ingly, with  all  the  elevated  part  of  the  stem  which  supports  them,  may  be  wholly  removed.  This  process 
IS  termed  topping  by  the  Americans,  and  is  delayed  until  the  blades  or  leaves  may  be  also  stripped  off 
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without  injury.  The  period  for  performing  this  is  denoted  by  the  state  of  forwardness  Oi  ujt,-  vegetation. 
'  The  time  for  topping  is,  when  you,  upon  stripping  the  husks,  open  a  little  at  the  tops  of  the  ears,  find  the 
grains  of  the  corn  to  be  hard,  —  not  hard  enough  to  grind,  nor  dry,  — but  hard  enough  to  resist  the  strong 
pressure  of  the  thumb  nail.  A  second  criterion  is,  all  the  farina  having  completely  quitted  the  fussel,  and 
the  tassel  being  completely  dead  and  dry.  A  third  is,  the  perfect  deadness  of  tlie  ends  of  the  silk  ;  where, 
instead  of  the  bright  green  that  appeared  before,  hanging  gracefully  down,  like  the  beard  of  an  extra- 
ordinarily cunning  and  blaspheming  Jew,  you  will  perceive  it  to  be  a  little  contemptible  bunch  of  withered- 
up  and  brown.looking  stufK  When  all  these  signs  appear,  the  lop  and  the  blades  have  performed  their 
office,  and  the  sooner  they  are  taken  away  the  better  ;  because,  after  this,  they  do  no  good,  and  only  serve 
to  retard  the  ripening  of  the  ears  by  the  exclusion  which  they  cause  to  the  sun  and  the  wind.'  The  tops 
and  leaves  being  removed,  they  are  laid  in  bunches  in  the  intervals,  suffered  to  dry,  and  then  carried  away 
and  stacked.  This  part  of  the  produce,  we  are  told,  is  now  a  precious  deposit  for  the  winter  :  '  it  is  liable 
to  no  inconvenience  to  which  hay  is  not  liable  ;  and  weight  for  weight,  and  weather  for  weather,  an  acre 
of  corn  tops  and  blades  will  give  more  nutriment  to  cattle.'  They  are  reserved  by  the  American  farmers 
as  footl  for  tlieir  horses  and  oxen  in  spring;  they  are  given  to  race  horses  and  other  delicate  and  highly 
prized  animals.  They  are  cut  into  chaff',  and  then  mixed  with  barley  and  rye.  Mr.  Cobbctt  has  stated 
this  part  of  the  produce  to  be  more  valuable  than  a  crop  of  hay  ;  but  he  has  not  given  us  data,  either  as 
regards  the  weight  of  the  crop,  or  the  quantity  of  the  animals  it  will  feed,  to  enable  us  to  judge  of  the 
correctness  of  his  opinion.  In  France  and  southern  Europe,  these  parts  of  the  plant  are,  in  like  manner, 
used  for  fodder  ;  but  we  are  not  aware  that  they  are  held  in  any  thing  like  such  high  estimation  as  a  crop 
of  hay  is  with  us."     {Treatise  on  Cobbett's  Corn,  and  Quar.  Joiirn.  Agr.  vol.  i.  p.  502.)  ' 

5160.  Harvesting.  The  season  of  harvesting  is  generally  October  and  November.  In  America,  the 
ears  are  slipped  or  broken  from  the  stem  by  the  hand,  and  are  carried  directly  to  the  barn-floor  to  undergo 
the  process  of  husking.  The  buskers,  who  are  generally  women  and  children,  are  seated  around  or  albng- 
side  of  a  large  heap  of  ears  ;  they  have  baskets  placed  before  them  ;  they  strip  off'  the  husks,  fling  them 
behind  them,  and  throw' the  ears  into  a  basket.  These  baskets  as  filled,  are  carried  to  the  granary,  or 
corn-crib,  as  it  is  called  in  America.  It  may  be  two  feet  wide  at  the  bottom,  five  feet  high  up  the  sides  to 
the  eaves,  and  five  feet  across  at  the  top.  It  is  open  or  grated  at  the  bottom,  with  spars  at  the  sides,  has 
a  weather-tight  roof,  and  is  raised  from  the  ground  by  posts  surrounded  with  tin  as  a  protection  against 
rats  and  mice  The  husks  form  an  exceilent  material  for  stuffing  mattresses,  and  are  used  for  this  purpose 
in  America  and  on  the  continent  of  Europe.  The  now  almost  leafless  stalks  which  remain  in  the  fields 
in  America  are  frequently  burnt,  but  on  the  continent  are  used  as  litter  for  cattle  running  loose  in  the 
farmyard.  The  ears  remain  in  the  granary  till  they  are  wanted  for  shelling,  or  separating  the  grains  from 
the  receptacle.  On  the  continent  the  ears  are  cut  or  broken  from  the  stems  as  in  America,  and  on  a  large 
scale  are  preserved  in  small  open  granaries,  such  as  have  been  described;  but  more  frequently  they  are 
hung  up  unhusked  under  the  projecting  eaves  of  all  manner  of  buildings,  and  remain  there  till  wanted 
for  husking  and  shelling. 
Slfil.  S/iclling  or  threshing.    This,  Cobbett  tells  us,  is  done  in  America  by  scraping  or  rasping  the  ears 

upon  a  piece  of  iron,  fixed  across  a  tub,  into 
which  the  grains  fall.  The  iron  is  commonly  a 
bavonet  In  this  country  there  are  machines 
of  dift'erent  kinds  (Jig.  7.'i4.  and  \  2550.),  which 
perform  the  operation  of  shelling  with  great 
rapidity  ;  but  whoever  has  a  threshing  machine 
might,  by  setting  the  rollers  and  drum  some- 
what wider  than  usual,  dispense  with  manual 
labour,  both  in  the  operations  of  husking  and 
shelling  ;  and  indeed  we  see  no  reason  why  the 
crop  should  not  be  harvested  like  a  crop  of 
drilled  beans,  with  Gladstone's  bean  reaper 
(2740.),  and  sheaved,  shocked,  stacked,  and 
threshed,  like  any  other  grain. 

5162.  Produce.  In  America  and  Australia, 
the  produce  in  corn  is  from  fifty  to  seventy 
bushels  to  the  acre  ;  on  the  continent  it  is  gene- 
rally between  fifty  and  sixty;  and  the  produce  in 
this  country,  as  it  appears  by  some  experiments 
recorded  iii  the  Gard.  Mag.  vol.  vi.  p.  60  to  67., 
would  probably  be  similar,  notwithstanding  the 
circumstance  of  Mr.  Cobbett,  Mr.  Moore  of 
Sandy,  in  Bedfordshire,  and  some  others,  having 
raised  on  small  spots  at  the  rate  of  100  bushels 
per  acre  and  upwards.  The  produce  in  straw  in 
America  and  warm  countries,  where  the  tallest 
sorts  can  he  grown,  is  considerable ;  but  in  this  country,  where  only  the  dwarfest  sorts  could  be  cultivated 
with  success,  it  would  not  equal  that  of  a  crop  of  oats  or  barley. 

516.x  T/ie  application  of  this  crop,  according  to  Cobbctt,  is  various  and  important :  "  pig-feeding,  sheep- 
feeding,  oxen  and  cow. feeding,  poultry-feeding,  horse.feeding,  and  man.feeding  ;"  to  which  we  may  add 
fish,  carp  being  fed  with  maize  in  France.  For  "  man-feeding''  it  is  only  made  use  of  in  America 
till  the  farmer  can  afibrd  to  grow  wheat ;  and  on  the  continent  it  is  only  used  as  a  bread  corn  by  the 
poorest  of  the  people.  The  wretched  inhabitants  of  the  southern  part  of  the  Neapolitan  territory  live 
chiefly  on  maize  ;  as  those  of  some  mountainous  districts  in  the  north  of  Italy  live  on  bread  made  from 
chestnuts,  or  buck-wheat.  The  most  important  puqjose  to  which  the  corn  uncrushed  can  be  applied  in 
Europe,  appears  to  us  to  be  the  feeding  of  poultry.  All  the  fat  geese  noted  for  their  large  livers  in  the 
noith. west  of  France  and  south-east  of  Germany  are  fed  with  maize,  the  grains  unbroken;  and  the 
smaller  poultry  in  these  countries  are  also  chiefly  fed  with  this  corn,  broken  or  ground  into  meal. 

5164    Turkcij  .^eeilinp,  according  to  Cobbttt,  is  one  of  llie 
many  pun'oj^es  to  whicfi  the  coi-n  may  be  ap{ilied  in  thiscoun. 
'  We  killed,  last  spring,  one  single  jtullet,  not  of  a  large 


nglenullc 
breed,  out  of  whicli  we  took  loose  fat  weighing  three  quttrters'of 
a  pound.  ^\'c  fattened  most  perfectly  and  finely  ten  turkeys  in 
the  same  manner  ;  and  as  to  giese  and  ducks,  wliich  fat  still 
easier  than  cither  of  the  former,  (hey  will  gel  fat  in  this  manner 
in  a  short  spac-  of  time.  Jf  \ou  wish  to  have  fresh  eggs  in 
winter,  vou  need  resort  lo  no'sneping  of  barley  inbteror  in 
wine,  or  to  giving  the  hens  hempsetd,  or  the  seed  of  nettles, 
as  the  French  do  ;  nor  to  make  such  a  fuss  aliout  ketping  the 
hens  warm;  give  them  plenty  of  com,  n7io/c,  and  you  will 
have  fresh  eggs  all  the  winter  long.  To  the  very  litte  chickirs, 
or  very  young  turkeys,  you  must  give  some  in  a  cracked  state  ; 
but  they  very  soon  take  it  down  whole;  and,  large  as  it  is,  the 
sparrows  will  cat  ii  as  tast  as  the  fowls;  and,  if  vou  be  much 
infestid  with  thim,  and  do  not  wish  to  hr.vc  a  numerous  and 
early  breed  of  them  next  spring,  yi.u  must  feed  the  poultry 
*ii^  the  meal,  which. 


close 
howi 
their  craws  are  filled 


the  door,  or  stand  by  the 

iently  short  ;  for  the  gram  is  so  large 

inute.    It  is  very  well  known  that. 


m  order  to  have  a  fat  iurkeyf  or  even  a  really  fat  fowl,  we  are 
compelled  to  resort  to  cramming.  If  the  faimtr's  wife  have  a 
dozen  of  these,  there  she  sits  (for  she  can  trust  nobody  else  to  do 
it),  with  a  leathern  apion  before  l;er,  or  ratl-.er  upon  her,  with 
balls  of  burley-meal  rolled  into  an  oblong  fuim,  and  with  a 
bowl  of  warm  mi'k,  or  with  some  greasy  water.  Inking  one 
turkey  out  of  tl  ccoopat  a  time  upon  her  lap,  forcing  its  month 
optn  with  her  left  hand,  imtting  in  the  balls  with  her  right, 
and  stroking  with  her  fingers  the  outside  of  the  neck  to  make 
tl  em  descend  into  the  craw ,  every  now  and  then  pouring  down 
a  spoonful  of  the  warm  liquid,  upon  the  j>rincmlc  that  good 
victuals  deserve  good  drink.  There  she  sits,  if^she  has  two 
dozen  of  these  animals  to  cram,  two  good  hours  at  least. 
Sometimes  they  reject  the  food,  and  flutter  about,  and  splash 
the  woman  with  the  contents  of  the  bowl.  It  is  always  a  dis- 
agreeable, Ironblesome,  and  nasty  job  ;  it  lakes  up  a  gre.tt  deal 
of  time  :  and  yet  these  things  cannot  be  made  sufTicienth  fat 
without  this  operation,  in  which,  1  diire  s.lv, '.!0,(lOO  wo'niet. 
are  at  this  very  moment  (eight  o'clock  in  the  morning)  en- 
fateil,  in  the  i^unlies  of  Norfolk  and  Suffolk.  If  all  these 
wrn.en  could  be  brought  together,  and  were  to  hear  me  r.ay 
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and  jirore,  that  I  could  save  them  all  this  trooble,  they  would 
say,  *  (jotl  bless  you,  Sir  ;  you  are  the  best  friend  (the  inventor  of 
tei  and  -.UKar  eiceplett)  that  ever  atlininistered  to  the  comfort 
of  womankind.'  Well,  then,  this  I  do  for  them  now  ;  let  their 
husbands  r^ise  some  f'ohbett  s  corn,  the  leathern  aprons  may  be 


spatttfrda-.h^«i  for  them, 
ly  be  given   to  voung  pij 


converted  into  a  porringer  for  a  boy  to  eit  porridge  out  of,  the 
coops,  well  broken  up  by  the  pole  of  she  axe,  may  ro  to  light 
the  lire,  and  the  four  hours  saved  morning  and  evening  may 
he  employed  in  spinning  and  jireparing  the  stuff  to  make  shirts 
and  shil^s,  and  sheers,  or,  which  makes  less  noise,  in  knitting 
stockings  for  the  whole  family."  {(iuar.  Jour.  At;r.  vol.  i. 
p.  Ml.) 


greasy  water  may  be  given   to  young  piffs,  the  bowl  may  b. 

5]65.  In  cnmtnon  ti'ith  other  grain,  maize  may  be  fermented,  so  as  to  produce  beer  ;  or  distilled  from,  so 
as  to  produce  spirits;  the  straw  containing  a  good  deal  of  saccharine  matter  that  also  might  be  ex- 
tracted. 

ylfiG  The  green  ears  of  maize  are  applied  to  various  purposes.  In  the  neighbonrhdod  of  Paris,  before 
the  male  blossom  has  expanded,  the  female  is  gathered  and  pickled,  in  the  manner  of  cucumber.^ ;  and  this 
is  practised  to  some  extent  by  the  French  and  Germans.  When  the  grain  has  arrived  at  its  milky  state, 
the  ears  are  then  gathered  for  the  purpose  of  boiling  or  roasting.  In  America  they  are  roasted  on  or  be- 
fore hot  embers,  and  eaten  wilh  salt  and  butter.  Boiled,  they  are  not  quite  so  delicate  ;  but  aie  still  very 
good,  especially  if  boiled  with  fat  pork.  The  cars  are  generally  fit  for  these  purposes  during  the  month  of 
September,  and  a  large  Held  n\ay  atlord  soft  ears  for  six  weeks. 

5167.  The  meal  cf  maize,  besides  being  given  to  the  smaller  poultry,  is  also  used  for  fattening  swine,  old 
sheep  which  have  lost  part  of  their  teeth,  and  for  feeding  old  horses  which  cannot  grind  the  erirs  whole 
Of  a  finer  quality  it  is  given  to  negroes,  and  eaten  by  various  persons  in  America,  in  the  form  of  porridge, 
puddins^s,  and  cakes.  In  this  country,  the  Rev.  Henry  Berry  of  Pens!iam  House,  Worcestershire,  has 
found  maize  meal,  purchased  from  Liverpool,  superior  to  oatmeal  in  maintaining  the  condition  of  his 
hounds.  {Couiitri/  Times,  March  2.'d,  \HoO.)  The  meal  of  maize,  made  into  paste,  and  fried  with  fat 
bacon,  is  the  ordinary  food  of  the  peasants  of  great  part  of  the  Brabant.  It  serves  them  likewise  for  fatten- 
ing their  fowl,  of  which  they  feed  great  quantities  for  the  markets  of  the  rest  of  Brabant  and  of  Holland. 
{Comm.  Biiard  of  Agr.) 

5168.  Diseases  and  enemies.  The  Phalje'^na  forfic&lis  Lin.  is  said  to  deposit  its  eggs  in  the  stems  of  the 
plant,  and  the  larvje  which  these  produce  eat  out  iU  interior,  so  as  to  weaken  the  strength  of  the  spikes. 
There  are  also  three  species  of  smut,  frcdo  Pfji.^^hich  are  parasitic  on  the  maize,  and  destroy  the 
grain  by  reducing  it  to  a  black  powder.  One  species  is  peculiar  to  the  tlower,  attacks  it  before  it  arrives  at 
maturity,  and  tinishes  by  leaving  it  in  a  state  of  black  powder.  The  French  writers  recommend  washing 
and  pickling  in  the  same  manner  as  for  wheat.  The  stalks  and  leaves,  being  very  sweet,  are  greedily 
sought  for  by  field  rats,  mice,  and  other  enemies.  In  the  granary,  the  maize,  like  other  grains,  is  attacked 
by  diflijrent  species  of  weevil,  this  insect  produces  serious  injury  in  America,  but  is  not  very  likely  to 
be  troublesome  in  this  countrj'. 

SiiBSECT.  2.  Canary  Corn.  —  Vhalaris  canarwnsis  L.  ;  Triiindria  Dii'i/nia  L.,  and  Gra- 
mineee  J.  .Alpiste  de  Canaire,  Fr.  ;  Kanariengr;:.^,  Ger.  ;  Falari,  Ital. ;  and  Alpiste, 
Span.      {Jig.  735.) 

51G9.  The  Canary  grass  is  an  annual,  with  a  culm  from  a  foot  to  eighteen  inches  in 
height,  and  lively  green  leaves  almost  half  an  inch  in  width.  The  seeds  are  thickly 
set  in  a  subovate  panicle  or  spike.  It  is  a  native  of  the  Canary  Islands ;  but  now 
naturalised  in  several  parts  of  England,  and  on  the  Continent.  It  flowers  from  June  to 
August,  and  ripens  its  seeds  frorn  September  to  October.  It  has 
long  been  cultivated  in  the  Isle  of  Thanet,  and  a  few  other  places 
in  Kent  and  Esse.x  :  it  is  there  considered  an  uncertain  crop,  both 
on  account  of  the  seasons,  it  being  the  latest  of  all  the  grasses  in 
ripening  its  seeds,  and  of  the  fluctuation  of  prices. 

5170.  yy^e  ci//<Kre  of  the  Canary  grass  consists  in  pulverising  a 
loamy  soil  in  good  heart,  or  manuring  it  if  worn  out;  though  every 
judicious  farmer  tries  to  avoid  giving  manure  to  a  corn  crop  unless 
after  a  naked  fallow.  The  seeds  are  sown  in  rows  at  about  a  foot 
apart,  generally  by  the  ribbing  process  :  the  season  the  month  of 
February,  and  the  quantity  of  seed  four  or  five  gallons  per  acre. 
The  after-culture  consists  in  repeated  hocings  and  weedings. 

5171.  The  reaping  prucess  seldom  commences  before  the  end  of 
September.  The  culm  being  leafy,  and  the  seed  difficult  to  separate 
from  the  chaff,  it  requires  to  lie  in  Jiandfuls  for  a  week  or  more,  and  to 
remain  more  than  that  time  in  the  field  after  being  tied  up  in  sheaves. 
In  the  Isle  of  Thanet  it  is  cut  with  a  hook,  provincially  called  a 
tu'ibil  and  a  liink ;  by  which  it  is  laid  in  lumps,  or  wads,  of  about  a 
sheaf  each.  The  seed  clings  remarkably  to  the  husk  ;  and,  in  order 
to  detacli  it,  the  crop  is  left  a  long  time  on  the  ground,  to  receive 
moisture  sufficient  to  loosen  the  enveloping  chaff,  otherwise  it  would 
be  liardly  possible  to  thresh  out  the  seed.  The  wads  are  turned 
from  time  to  time,  to  have  the  full  benefit  of  the  rains  and  sun. 

5172.  7'he  common  produce  of  Canary  grass  is  from  thirty  to 
thirty-four  busliels  per  acre  ;  but  under  the  best  management  in  the 
Isle  of  Thanet  it  is  often  fifty  bushels  per  acre. 

51  73.  Tlie  use  of  the  seed  is  diiefly  as  food  for  Canary  and  other  cage  and  aviary  birds. 
The  chaffis  superior  to  that  of  every  other  culmiferous  plant  for  horse-food,  and  the  straw, 
thougli  siiort,  is  also  very  nutritive. 

SiTBSECT.  3.  The  Millets.  —  Pa?»'ci/7M  and  Sorghum  L. ;  Tridndria  Digynia  and  Poly- 
gamia  Moncecia  L.  and  (xramincee  J.  Panis  and  Sorgho,  Fr.  ;  Panick  and  Hirse, 
Ger.  ;   Patiico  and  Sageno  or  Sorgo,  Ital.  ;   and  Alcandia,  Span. 

5174.  Of  the  mifletthere  are  three  distinct  genera:  the  Polish  millet  (Digitiiria),  culti- 
vated in  Poland  ;  the  common  millet  (i^inicum),  or  panic  grass,  cultivated  in  Germany, 
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and  sometimes  in  tliis  country;  and  the  great  or  Indian  railltt  (//olcus),  cultivated  in 
India,  Italy,  and  America. 

517a.  0/t/ie  common  millet  there  are  tliree  species  :  Setiiria  gcrmanica  (.Jig.  73G.  a),  a.  native  of  the  south 

of  Eurni)e ;  the  P.  wuIiCtccum  (6),  a  native  of  the 
East  Indies;  and  the  Scthria  itilica  (t),  also  of 
Indian  origin.  j 

,0170.  The  German  millet  [Mokatlc  Hongric,  Fr.  ; 
S.  germanica,  n)  rises  with  a  jointed  reed-Tike  stalk, 
about  three  feet  high,  and  about  the  size  of  the  com- 
mon reed,  with  a  leaf  at  each  joint  a  loot  and  a  half 
long,  and  about  an  inch  broad  at  the  base  where 
broadest,  ending  in  an  acute  point,  rough  to  the 
touch,  embracing  the  stalk  at  the  base,  and  turning 
downwards  about  half  the  length.  'I  he  stalks  are 
terminated  by  compact  spikes,  about  the  thickness 
of  a  man's  finger  at  bottom,  growing  taper  towards 
the  top,  eight  or  nine  inches  long,  and  closely  set 
with  small  roundish  grain.  It  is  annual,  and  perishes 
soon  alter  the  seeds  are  ripe,  'there  are  three  va- 
rieties of  it,  the  yellow,  white,  and  purjde  grained. 
It  was  formerly  cultivated  for  bread  in  some  of  the 
northern  countries. 

3177.  I'he  common  or  culfivnled  millet  [Millet  com- 
mun,  Fr. ;  Panicum  ?«ili^ceum,  b)  rises  witli  a  rced- 
like  channelled  stalk,  from  three  to  four  feet  high  ; 
'  at  every  joint  there  is  one  reed-like  leaf,  joined  on 
the  top  of  the  sheath,  which  embraces  and  covers  that  joint  of  the  stalk  below  the  leaf,  and  is  clothed 
with  soft  hairs;  the  leaf  has  none,  but  has  several  small  longitudinal  furrows  running  parallel  to  the 
inidril).  The  stalk  is  terminated  by  a  large  loose  panicle  hanging  on  one  side.  Of  this  species  there  are 
two  varieties,  the  brown  and  the  yellow  ;  the  latter  of  which  was  formerly  in  cultivation,  and  is  now  some- 
times sown  for  feeding  poultry,  and  as  a  sub- 
stitute  for  rice. 

5178.  Tlie  Italian  Jnillct  [Panisd'Tlalie  ;  Millet 
a  grappe,  Fr.  ;  Sctkria  itilica,  c)  rises  with  a 
reed-like  stalk,  nearly  four  feet  high,  and  much 

^thicker  than  that  of  the  preceding;  the  leaves 
are  also  broader.  The  spikes  are  a  foot  long, 
and  twice  the  thickness  of  those  of  the  common 
millet,  but  not  so  compact,  being  composed  of 
several  roundish  clustered  spikes ;  the  grain  is 
also  larger.  There  are  two  or  throe  varieties  of 
this,  differing  only  in  the  colour  of  the  grain.  It 
is  frequently  cultivated  in  Italy  (whence  its  tri- 
vial name},  and  other  warm  countries.  It  is  a 
native  of  both  Indies,  and  of  Cochin  China. 

5179.  T/ie  Polish  millet,   or  manna  grass  of 
■the  Germans   (Digitkria   sanguinalis,  formerly 

Panicum  sanguinalis,^'g.  737.),  is  a  low  decum- 
bent, annual  plant,  seldom  rising  above  nine 
inches  or  a  foot  high,  with  hairy  leaves  and 
slender  panicles.  It  tillers  much,  and  forms  a 
close  tuft,  spreading  and  rooting  at  the  joints. 
It  is  a  native  cf  England  but  not  common.  It 
grows  in  abundance  in  Poland,  and  is  some- 
times cultivated,  the  seeds  being  used  like 
those  of  the  other  millets  as  a  substitute  for  rice 
or  sago. 

5180.  Tlie  great   or    Indian    millet    (//olcus 

Si'irghum  L.,  Sorghum  vulgJire,  W.  en.  fig.  738.  Sorgho,  gros  millet  rVItalie,  Fr.  ;  Sorgsamcn,  Ger. ; 
Sagina,  Ital.  ;  and  Melcea,  Span.)  has  a  stem  which  rises  five  or  six  feet  high,  is  strong,  reedy,  and  like 
those  of  the  maize,  but  smaller  The  leaves  are  long  and  broad,  having  a  deep  furrow  through  the 
centre,  where  the  midrib  is  depressed  in  the  upper  surface,  and  is  very  prominent  below.  The  leaves  are 
two  feet  and  a  half  long,  and  two  inches  broad  in  the  middle,  embracing  the  stalks  with  their 
base  The  flowers  come  out  in  large  panicles  at  the  top  of  the  stalks,  resembling,  at  first  appear- 
ance, the  male  spikes  of  the  Turkey  wheat;  these  are  succeeded  by  large  roundish  seeds,  which  are 
wrapped  round  with  the  chatT.  This  grain  is  a  native  of  India,  where  it  is  much  used  to  feed  poultry, 
and  is  frequently  sent  to  Europe  for  the  same  purpose.  It  is  much  cultivated  in  Arabia,  and  most  parts 
of  Asia  Minor  ;  and  has  been  introduced  into  Italy,  Spain,  Switzerland,  and  some  parts  of  Germany,  also 
into  China,  Cochin  China,  and  the  West  Indies,  where  it  grows  commonly  five  or  six  feet  high,  or 
more,  and  being  esteemed  a  hearty  fond  for  labourers,  is  called  negro  Guinea  corn.  Its  long  awns  or 
bristles  defend  it  from  the  birds.  In  England,  the  autumns  are  seldom  dry  and  warm  enough  to  ripen 
the  seed  well  in  the  field.  In  Arabia  it  is  called  dora  or  dvrrn  ;  the  fiour  is  very  white,  and  they  make 
good  bread  of  it,  or  rather  cakes,  about  two  inches  in  thickness.  The  bread  which  tlicy  make  of  it  in 
some  parts  of  Italy  is  dark  and  coarse.  In  Tuscany  it  is  used  chiefly  for  feeding  poultry  and  pigeons; 
sometimes  for  swine,  kine,  and  horses.  Cjcsalpinus  says,  that  cattle  fed  on  the  green  hcib  are  apt  to  swell 
and  die,  but  thrive  on  it  when  dried.  They  make  brushes  and  brooms  of  its  stalks  in  Italv,  which  Itay 
observed  in  the  shops  at  Venice,  and  which  are  sent  to  this  country.  Of  this  species  there  are  two  distinct 
varieties;  one  distinguished  by  black,  and  the  other  by  red,  husked  seeds,  besides  subvarieties. 

5181.  The  only  sorts  of  millet  xvhich  can  be  cultivated  with  success  in  this  coiintri/  are  the 
German,  cultivated,  and  the  Polish  sorts.  According  to  Professor  Thaer,  the  cultivated 
is  to  be  preferred,  as  having  the  largest  grain. 

5182.  The  soil  for  the  millet  should  be  waniti,  sandy,  rich,  and  well  pulverised  to  a  good 
depth.  The  seed  is  sown  in  INIay,  very  thin,  and  not  deeply  covered.  In  the  course  of 
its  growth  no  plant,  Professor  Thaer  observes,  is  more  iu'.provcd  by  stirring  the  soil,  after 
which  it  grows  astonishingly  fast,  and  smothers  all  weeds. 

5 IBS.  In  haixesting  the  millet,  great  care  is  requisite  not  to  shed  the  seed;  and  as  it 
ripens  rather  unenualiv,  it  would  be  an  advantage  to  cut  off  the  spikes  as  they  riptii,  ijs 
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in  reaping  maize.  No  giain  is  easier  to  thresli,  or  to  free  from  its  luisk.  l)y  tlie  mill.  It 
is  used  instead  of  rice,  and  in  Germany  bears  about  the  same  price.  It  produces  a  great 
bulk  of  straw,  which  is  much  esteemed  as  fodder. 

5184.  The  great  Indian  millet  will  grow  in  this  country  to  the  height  of  five  or  six 
feet ;  but  will  not  ripen  its  seeds,  or  even  flower,  if  the  season  is  not  dry  and  warm.  If 
its  culture  is  attempted,  it  should  be  raised  in  a  hotbed  and  transplanted. 

SuBSECT.  4.      Bice,  and  some  other  Cereal  Grdmina. 

5185.  The  rice  (Oryza  sativa,  /ig  739.)  has  been  tried  in  this  country,  and,  if  sown 
very  early,  would  probably  ripen  its  seeds.  The  hill  variety,  which 
does  not  require  watering,  v/ould  probably  succeed  best.  But  tliere  is 
no  inducement  to  cultivate  this  and  other  grains  or  seeds  when  they 
can  be  imported  at  so  low  a  rate.  We  merely  introduce  them  to 
record  the  resources  of  British  agriculture  in  case  of  necessity. 

5186.    The  Ziziinia  aqmtica  [fg-  740.)  might  be  cultivated  on  the 

margin  of  ponds   for  its  seeds,    which 

much  resemble  those  of  Polish  millet. 

It  is  exceedingly  prolific,  grows  in  great 

luxuriance,  and  produces  abundance  of 

bland  farinaceous  seeds,  in  all  the  shallow 

streams  of  the  dreary  wilderness  in  north- 
west America,  between  the  Canadian  lakes , 

and  the  hilly  range  which  divides  Canada 

from  the  country  on  tlie  Northern  Pacific 

Ocean.      Its  seeds  contribute  essentially  i 

to  the  support  of  the  wandering  tribes  of  I 

Indians,  and  feed  immense  flocks  of  wild 

swans,  geese,  and  other  water  fowl,  which 

resort  there  for  the  purpose  of  breeding. 

Productive  as  is  this  excellent  plant,  and 

habituated  to  an  ungenial  climate,  and  to 

situations  which  refuse  all  culture,  it  is 
surprising,  says  Pinkerton  {Geog.  vol.  iii.  p.  330.),  that  the 
European   settlers  in  the  more  northern  parts  of  America 
have  as  yet  taken  no  pains  to  cultivate  and  improve  a  vegetable  production  which  seems 
intended  by  nature  to  become,  at  some  future  period,  the  bread  corn  of  the  north. 

5187.  The  Gli/ceriajiiiitans  resembles  the  .Ziz.inia,  and  tlie  seeds  are  used  in  Germany 
like  those  of  Polish  millet.  Various  species  of  i^Anicum,  i^ordeum,  and  JSromus  afford 
tolerable  supplies  of  edible  seeds. 

51 8P.  The  huc/c-ivheat  (Polygonum  Fagopyrum  ;  Riz,  Fr.  ;  Eeiss,  Ger.  ;  liiso,  Ital.  ; 
Arroz,  Span.)  is  vulgarly  considered  as  a  grain;  but  not  being  a  bread-corn  grass,  we 
have  claSbcJ  it  among  manufactorial  plants.      (Chap.  VIII.  Sect.  IV.) 


Chap.    III. 

Culture  of  Leguntinous  Field-Plants,  (he  Seeds  of  which  are  used  as  Food  for  Man  or 

Cattle. 

5 1 89.  The  seeds  of  the  cultivated  legumes  are  considered  to  be  the  most  nutritive  nf 
vegeta/'le  substances  grown  in  temperate  climates.  They  contain  a  large  proportion  of 
matter  analogous  to  animal  substances,  having  when  dry  the  appearance  of  glue,  and  being 
as  nourishing  as  gluten.  To  the  healthy  workman  this  substance  supplies  the  place  of 
animal  food ;  and  Von  Thaer  states,  that  in  Germany  neither  sailors  nor  land  labourers 
are  content  unless  they  receive  a  meal  of  legumes  at  least  twice  a  week.  The  straw  or 
haulhi,  he  says,  cut  before  it  is  dead  ripe,  is  more  nourishing  than  that  of  any  of  the  cereal 
grasses.  But  leguminous  plants  are  not  only  more  than  all  others  nourishing  to  man 
and  animals,  but  even  to  vegetables  they  may  be  said  to  supply  food ;  since  they  are  not 
only  known  to  be  less  exhausting  to  the  soil  than  most  other  plants,  but  some  of  them, 
and  more  especially  the  lupine,  have  been  ploughed  in  green  as  manure  from  the  earliest 
times.  Many  scientific  agriculturists  consider  a  luxuriant  crop  of  peas  or  tares  as 
nouri.shing  the  soil  by  stagnating  carbonic  acid  gas  on  its  surface ;  which  corresponds 
with  the  universal  opinion  of  their  being  equal  to  a  fallow,  and  with  the  value  set  on 
them  in  rotation,  as  already  explained.  (4939.)  Two  reasons  may  be  given  for  the  cir- 
cumstance of  peas  and  tares  not  exhausting  the  land  so  much  as  other  crops  :  first,  because 
they  form  a  complete  shade  for  the  ground  ;  and  next,  because  they  drop  so  many  of  the 
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leaves  upon  the  surface.      The  legumes  cultivated  in  British  farming  arc,  the  pea,  bean, 
tare,  and  vetch,  to  which  might  be  added  the  lentil,  kidneybean,  and  chick  pea. 

5190.    The  nutrilifc  products  of  these  plants  are  thus  given  by  Sir  H.  Davy,  Einhoff, 
and  Tliaer :  — 


Sj-stematic  Xame. 

English  Xiime. 

In  100  Parts. 

UTlole    quan- 
tity of  soluble 
or     nutritive 
matter. 

Alucilage  or 
starch. 

Sacchai-ine 
matiei",  or 
sugar. 

Glut™  or 
alLxtmen. 

Extract,  or 
matter  reiidcreti 

iiisoluhle  during 
evaiu.ration. 

Pisum  sativum 
r'lcia  Fkba. 

sativa 
^'rvum  /.ens    - 
/'hastolus  vulgiiris  - 

Dry  peas 
Common  bean 
Tares      . 
Lentils      -      - 
Kidneybean   - 

57-1 
570 

6,7 

71 

89 

501 
42rt 
3(5 
39 
67 

2i 

103 

lo- 
ll 

Sect.  I.      The  Pea.  —  Visum  sativum  L.  ;  Diadtlphia  Decundria  L.,  and  Legumbwsce  3 . 
Les  Pols,  Fr.  ;   Erbse,  Ger.  ;   Piscello,  Ital.  ;  and  Pesoles,  Span.  (^^'.  741.) 

5191.  The  pea  is  the  most  esteemed  legume  in  field  culti- 
vation, botli  for  its  seed  and  haulm.  It  is  supposed  to  be  a 
native  of  the  south  of  Europe,  and  was  cultivated  by  the 
Greeks  and  Romans.  In  this  country  it  has  been  grown 
from  time  immemorial :   but  its  culture   appears  to  have 

^  diminished  since  the  more  general  introduction  of  herbage, 
^~"t^\  plants,  and  roots  ;  and  the  pea,  except  near  large  towns  for 
gathering  green,  and  in  a  few  places  for  boiling,  has  given 
way  to  the  bean,  or  to  a  mixture  of  peas  and  beans. 
There  are  various  inducements,  however,  to  the  cultiva- 
tion of  peas  in  dry  warm  soils  near  large  towns.  When 
the  crop  is  good  and  gathered  green,  few  pay  better  :  the 
payment  is  always  in  cash,  and  comes  into  the  pocket  of 
the  farmer  in  time  to  meet  the  exigencies  of  the  hay,  and 
sometimes  even  of  the  corn,  harvest.  The  ground,  after 
the  peas  have  been  removed,  is  readily  prepared  for  turnips, 
which  also  pay  well  as  a  retail  crop  near  towns ;  and  the 
haulm  is  good  fodder. 

5 1 92.  The  varieties  of  the  pea  are  numerous ;  but  they 
may  be  divided  into  two  classes :  those  grown  for  the  ripened  seed,  and  those  grown  for 
gathering  in  a  green  state.  The  culture  of  the  latter  is  chiefly  near  large  towns,  and 
may  be  considered  as  in  part  belonging  to  gardening  rather  than  agriculture.  There  has 
lately  a  new  sort  of  pea  been  brought  into  notice  about  Banbury  in  Oxfordshire.  It  is 
called  the  "  nimble  hog  pea."  It  appears  to  be  a  grey  variety  of  the  early  frame,  as  it 
has  single  flowers,  and  is  fit  to  cut  about  the  end  of  June,  notwithstanding  it  must  not  be 
sown  earlier  than  the  middle  of  April.  On  the  excellent  land  about  Banbury  the  pro- 
duce is  four  quarters  to  the  acre,  and  turnips  sowed  on  the  stubble  are  up  and  sometimes 
hoed  out  before  the  regular  turnip  crop  ! 

5193.  The  grey  varieties  {Poisgris,  Pois-agneait^  Bisaille,  Fr.)  are,  tlie  early  grey,  the  late  grey,  and  the 
purple  grcv  ;  to  which  some  add  the  Marlborout;h  grey,  and  horn  grey. 

avji.  The  while  varieties  'J'ois  blanc,  Fr  )  grown  in  fields  are  tlie  pearl,  early  Charlton,  golden  hotspur, 
tl:c  coinnion  white  or  Suffolk,  and  other  Suftblk  varieties. 

5Ut5.  New  varieties  of  the  pea  are  readily  procured  by  selection  or  impregnation,  of  which  a  striking 
example  given  by  Knight  lias  been  already  referred  to.  (1632.) 

5 1  96.  In  the  choice  of  sorts,  where  it  is  desired  to  grow  grey  peas  for  the  sake  of  the 
seeds  or  corn,  the  early  variety  is  to  be  preferred  in  late  situations,  and  the  late  variety  in 
early  ones  ;  but  when  it  is  intended  to  grow  them  chiefly  for  covering  the  ground  and  for 
the  haulm,  then  the  late  varieties  claim  the  preference,  and  especially  the  purple  grey. 
Of  white  peas,  to  be  grown  for  gathering  green,  the  Charlton  is  tlie  earliest,  and  the  pearl 
or  common  Suftblk  the  most  prolific.  When  white  peas  are  grown  for  boilers,  that  is  for 
splitting,  the  pearl  and  3ufiblk  are  also  the  best  sorts. 

5197.  To  have  recourse  to  earty  sorts  is  supposed  by  some  to  be  of  considerable  importance  in  the  economy 
of  a  farm,  when  the  nature  of  the  soil  is  suitable,  as  by  such  means  the  crops  may  in  ntany  cases  be  cut 
and  secured  while  there  is  leisure,  before  the  commencement  of  the  wheat  harvest ;  and  that  where  the 
nature  of  the  soil  is  dry  and  warm,  and  the  pea  crop  of  a  sufficiently  forward  kind,  it  may  be  easy  to  obtain 
a  crop  oC  turnips  from  the  same  land  in  the  same  year,  as  has  been  suggested  above.  But  in  this  view  it  is 
the  best  practice  tojiut  in  the  crops  in  the  row  m'etliod,  and  keep  them  perfectly  clean  by  means  of  atten. 
tive  hand  and  horse  hoeing  ;  as  in  that  way  the  land  will  be  in  such  a  state  of  preparation  for  the  turnips, 
as  onlvto  require  a  slight  ploughing,  which  may  be  done  as  fast  .is  the  pea  crop  is  removed,  and  the  turnip 
seed  may  be  drilled  in  as  quickly  as  possible  upon  the  newly  turned  up  earth.  In  some  particular  districts 
a  third  crop  is  even  put  into  the  same  land,  the  turnips  being  sold  oft' in  the  autumn,  and  coleworts  sub. 
stituted  for  the  purpose  of  greens  in  the  following  si>ring.     '1  hi.<,  according  to  Midilleton,  is  the  practice  in 
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some  places  in  MUUllesex.  But  it  is  obviously  a  method  of  cultivation  that  can  only  be  attempted  on  the 
warm  and  t'erlile  kinds  of  turni[>  soil,  and  where  the  pea  crops  are  early;  on  the  cold  lieavy  and  wet 
t;escri;)tions  of  land  it  is  obviously  impracticable,  and  wholly  improper. 

5198.  The  soil  best  suited  for  peas  is  a  dry  calcareous  sand  ;  it  sbould  be  in  goodtiltli, 
not  too  ricli  nor  dunged  along  with  tlie  crop.  In  Norfolk  and  SufFolk  peas  are  often 
sown  on  clover  leys  after  one  furrow,  or  after  corn  crops  on  two  furrows,  one  given  in 
autumn,  and  the  other  early  in  spring. 

5199.  The  climate  required  by  the  pea  is  dry  and  not  over  warm,  for  which  reason,  as 
the  seasons  in  this  country  are  very  often  moist  and  sometimes  exceedingly  dry  and  hot 
in  June  and  July,  the  pea  is  one  of  the  most  uncertain  of  field  crops. 

5200.  The  season  of  sowing  must  differ  considerably  accortling  to  the  intentions  of  the 

cultivator. 

.0201.  For  podding  early  to  be  sold  green,  they  should  be  sown  at  different  times,  from  January  to  the 
end  of  Marcli,  beginning  with  the  driest  and  most  reduced  sorts  of  land  ;  and  wiih  this  intention  in  some 
southern  counties  they  are  sown  in  the  autumn.  For  i/ie  genera/  crops  from  February  to  April,  as  soon 
as  the  lands  can  be  brought  into  proper  order,  is  the  proper  season ;  the  grey  sorts  being  employed  in  the 
early  sowings,  and  the  white  sorts  in  the  later.  Young  says,  that  where  these  crops  cannot  be  sown  in 
February,  they  should  always  be  completed  in  the  following  month.  It  is  observed  by  the  same  writer,  that, 
in  sowing  after  a  single  furrow,  the  v/hite  boiling  pea,  of  many  sorts  and  under  various  names,  is  more 
tender  than  the  greys  and  various  kinds  of  hog  peas  ;  but  he  has  many  times  put  them  into  the  ground  in 
February,  and,  though  very  smart  frosts  followed,  they  received  no  injury.  He  has  uniformly  found,  that 
the  earlier  they  were  sown  the  better.  Thoi-e  is  also  a  particular  motive  for  being  as  early  as  possible  ;  that 
is,  to  get  them' off  in  time  for  turnips.  This  is  most  profitable  husbandry,  and  should  never  be  neglected 
in  dry  and  warm  soils  and  situations.  If  they  are  sown  in  this  month,  and  a  right  sort  chosen,  they  will 
be  off  the  land  in  June,  so  that  turnips  may  follow  at  the  common  time  of  sowing  that  crop. 

5202.  Sleeping  the  seed  in  ivaler  is  sometimes  practised  in  late  sowings. 

5203.  llie  quantitrj  of  seed  must  be  different  in  different  cases  and  circumstances,  and 
according  to  the  time  and  manner  in  which  tlie  crop  is  put  into  the  ground  ;  but,  in 
general,  it  may  be  from  two  and  a  half  to  three  bushels,  the  eai'ly  sowings  having  the 
largest  proportion  of  seed-  In  planting  every  fuiTOv/  slice,  Young  says,  two  bushels  and 
a  half  constitute  the  usual  proportion  ;  but,  -vihen  drilled  at  greater  distances,  six  or  seven 
pecks  will  answer. 

5204.  The  most  common  mode  nf  sowing  pens  is  broad-cast ;  but  the  advantages  of  the 
row  culture  in  the  case  of  a  crop  so  early  committed  to  the  soil  must  be  obvious. 

5205.  T/ie  best  farmers  always  sow  peas  in  drills  either  after  the  plough,  the  seed  being  deposited  cr.m- 
monly  in  every  second  or  third  furrow  ;  or,  if  the  land  is  in  a  pulverised  state,  by  drawing  drills  with  a 
machine  or  by  ribbing.  In  Norfolk  and  Suffolk  peas  are  generally  dibbled  on  the  back  of  the  furrow, 
sometimes  one  and  sometimes  two  rows  on  each  ;  but  dibbling  in  no  manner  appears  to  us  so  well  suited 
for  a  farmer's  jjurpose  as  the  drill.  In  Kent,  where  immense  quantities  of  peas  arc  grown,  both  for 
gathering  green  and  for  selling  ripe  to  the  seedsmen,  they  are  generally  sown  in  rov.'s  from  eighteen  inches 
to  three  feet  asinider,  according  to  the  kind,  and  well  cultivated  between.  Peas  laid  a  foot  below  the  sur- 
face will  vegetate  ;  but  themost  approved  depth  is  six  inches  in  light  soil,  and  tour  inches  in  clay  soil,  for 
which  reason  they  ought  to  be  sown  under  furrow  when  the  ploughing  is  delayed  till  spring.  Of  all  grain, 
beans  excepted,  they  are  the  least  in  danger  of  being  buried. 

5206.  The  nfler  culture  given  to  peas  is  that  of  hoeing,  either  by  hand  or  horse. 
Where  the  method  of  hand-culture  prevails,  it  is  the  general  custom  to  have  recourse  to 
two  hoeings  ;  the  first  when  the  plants  are  about  two  or  three  inches  in  height,  and  again 
just  before  the  period  in  wliich  they  come  into  blossom.  In  this  way  the  vigorous 
vegetation  of  the  young  crop  is  secured,  and  a  fresli  supply  of  nourishment  afforded  for 
the  setting  of  the  pods  and  the  filling  of  the  peas.  At  the  latter  of  these  operations  the 
rows  should  be  laid  down,  and  the  earth  well  placed  up  to  them,  the  weeds  being  pre- 
viously extirpated  by  hand  labour.  It  has  been  stated,  that  in  some  parts  of  Kent,  where 
this  sort  of  crop  is  much  grown,  it  is  the  practice,  when  the  distance  of  the  rows  will 
permit,  to  prevent  the  vegetation  of  weeds,  and  forward  the  growth  of  pea  crops,  by 
occasionally  horse-hoeing,  and  the  use  of  the  brake-harrow,  the  mould  being  laid  up  to 
the  roots  of  the  plants  at  the  last  operation  by  fixing  a  piece  of  wood  to  tiie  harrow. 
This  sliould,  however,  only  be  laid  up  on  one  side,  the  peas  being  always  placed  up  to 
that  which  is  the  most  fully  exposed  to  tlie  effects  of  the  sun. 

5207.  In  harvesting  the  ripened  pea  considerable  care  is  requisite,  both  on  accoimt  of 
the  seed  and  haulm. 

520.S.  M'hen  pea  crops  become  ripe  they  wither  and  turn  brown  in  the  haulm  or  straw,  and  the 
pods  begin  to  open.  In  this  state  they  should  be  cut  immediately,  in  order  that  the  loss  sustained 
by  their  shedding  may  bo  .as  little  .-.s  possible.  It  is  observed  that  in  the  late  or  general  crops,  after 
they  are  reaped  or  i-ather  cut  up  by  means  of  a  hook,  it  is  the  usual  practice  to  put  them  up  into  small 
heaps,  termed  wads,  which  are  formed  by  setting  small  parcels  against  each  other,  in  order  that  they  may 
be  more  perfectly  dried  both  in  the  seed  and  stem,  and  be  kept  from  being  injured  by  the  moisture  of  the 
ground.  But,  in  the  early  crops,  the  haulm  is  hooked  up  into  loose  open  heaps,  which,  as  soon  as  they 
are  perfectly  dry,  are  removed  from  the  ground  and  put  into  stacks  for  the  feeding  of  animals,  which  are 
said  to  thrive  nearly  as  well  on  it  as  on  hay.  When  intended  for  horses,  the  best  method  would  seem  to 
be  that  of  having  them  cut  into  chaff  and  mixed  with  their  other  food.  Young  says,  that  forward  white 
peas  will  be  fit  to  cut  early  in  July  ;  if  the  crop  is  very  great  they  must  be  hooked  ;  but  if  small,  or  only 
middling,  mowing  will  be  sufficient.  The  stalks  and  leaves  of  peas  being  very  succulent,  they  should  be 
taken  good  care  of  in  wet  weather  :  the  tufts,  called  wads  or  heaps,  should  be  turned,  or  they  will  receive 
damage.  White  peas  should  always  be  pcrt'ectly  dry  before  they  are  housed,  or  they  will  sell  but  in. 
differently  ;  as  the  brightness  and  plumpness  of  the  grain  are  considered  more  in  them  than  in  hog  peas  at 
market.  The  straw  also,  if  well  harvested,  is  very  good  fodder  for  all  sorts  of  cattle  and  for  sheep  ;  but  if 
it  receives  much  wet,  or  if  the  heaps  are  not  turned,  it  can  be  used  only  to  litter  the  farmyard  with.  It 
is  the  practice  in  some  districts  to  remove  the  haulm,  as  soon  as  it  lias  been  cut  up  by  hooks  constructed 
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with  sharp  edges  for  the  purpose,  to  every  fifth  ridge,  or  even  iiUo  an  adjoining  grass  field,  in  order  tliat 
it  may  be  tlie  better  cured  for  use  as  cattle-food,  and  at  the  same  time  allow  of  the  land  being  immcdiattly 
prepared  for  the  succeeding  crop.  When  wet  weather  ha])pens  whilst  the  peas  lie  in  wads,  it  occasions  a 
considerable  loss,  many  of  them  being  slied  in  the  field,  and  of  those  that  remain  a  great  i)art  will  be  so 
considerably  injured  as  to  render  the  sample  of  little  value.  This  inability  in  peas  to  resist  a  wet  harvest 
together  with  the  great  uncertainty  throughout  their  growth,  and  tlie  frequently  inadequate  return  in 
propDrtion  to  the  length  of  haulm,  has  discouraged  many  farmers  from  sowing  so  large  a  portion  of  this 
pulse  as  of  other  grain  ;  though  on  light  lands  which  are  in  tolerable  heart,  the  protU,  in  a  good  year  is 
far  from  inconsiderable.  ' 

5209.  In  gathering  green  peas  for  the  market,  it- is  frequently  a  practice  with  the  lar<re 
cultivatcJrs  of  early  green-pea  crops  in  the  neighbourhood  of  London  to  dispose  of  tlieni, 
by  the  acre,  to  inferior  persons,  who  procure  the  poddcrs  ;  but  the  smaller  farmers,  for  the 
most  part,  provide  this  description  of  people  tliemselves,  who  generally  apply  at  tlie 
proper  season. 

5210.  The  business  of  picking  or  podding  the  peas  is  usually  performed  by  the  labourers  at  a  fixed  price 
for  the  sack  of  four  heaped  bushels.  The  number  of  these  labourers  is  generally  in  the  proportion  of  about 
four  to  the  acre,  the  labour  proceeding  on  the  Sundays  as  well  as  other  days.  It  is  sometimes  the  custom 
to  pick  the  crops  over  twice,  after  which  the  rest  aresuH'ercd  to  stand  till  they  become  ripe,  for  the  purpose 
of  seed.  This,  however,  mestly  arises  from  the  want  of  pickers,  as  it  is  considered  a  loss,  from  the  peas 
being  less  profitable  in  their  ripe  state  than  when  green.  Uesides,  they  are  often  improper  for  the  purpose 
of  seed,  as  being  the  worst  part  of  the  crop.  It  is  therefore  better  to  have  them  clear  picked  when  hands 
can  be  procured.  After  this  they  are  loaded  into  carts,  and  sent  off' at  suitable  times,  according  to  the 
distance  of  the  situation,  so  as  to  be  delivered  to  the  salesmen  in  the  different  markets  from  about  three  to 
five  o'clock  in  the  morning.  In  m.iny  cases  in  other  paits,  the  early  gatherings  are,  however,  sent  to  the 
markets  in  half  bushel  sieves,  and  are  frequently  disposed  of  at  the  high  price  of  five  shiUings  the  sieve  ; 
but  at  the  after  periods  they  are  usually  conveyed  in  sacks  of  a  narrow  form,  made  for  the  purpose,  which 
contain  about  three  bushels  each,  which,  in  the  more  early  parts  of  the  season,  often  fetch  twelve  or 
fourteen  shillings  the  sac'k,  but  afterwards  niostly  decline  considerably;  in  some  seasons  so  much  as 
scarcely  to  repay  the  expenses.  This  sort  of  crop  afifbrds  the  most  profit  in  such  pea  seasons  as  are  inclined 
to  be  cool,  as  under  such  circumstances  the  peas  are  most  retarded  in  their  maturation  or  ripening,  and  of 
course  the  markets  kept  from  being  overabundantly  supplied. 

5211.  The  threshing  of  ^;ras  requires  less  labour  than  that  of  any  other  crop.  Where 
the  hauhn  is  to  be  preserved  entire  it  is  best  done  by  hand ;  as  the  threshing-machine  is 
apt  to  reduce  it  to  chati'.  But  wliere  the  fodder  of  peas  is  to  be  given  immediately  to 
horses  on  the  spot,  the  breaking  of  it  is  no  disadvantage. 

5212.  The  jjrodiwe  of  the  pea  in  ripened  seeds  is  su{)posed  by  some  to  be  from  three 
and  a  half  to  four  quarters  (he  acre  ;  others,  however,  as  Donaldson,  imagine  tlie  average 
of  any  two  crops  together  not  more  than  about  twelve  bushels  ;  and  that  on  the  whole,  if 
tlie  value  of  tlie  produce  he  merely  attended  to,  it  may  be  considered  as  a  less  profitable 
crop  than  most  others.  But  as  a  means  of  ameliorating  and  improving  the  soil  at  the 
same  time,  it  is  esteemed  of  great  value. 

5213.  nV/A  respect  to  the  prcdvcc  in  green  peas  in  the  husk,  the  average  of  the  early  crops  in  Bliddlesex 
is  3up>)osed  to  be  from  about  twenty-five  to  thirty  sacks  the  acre,  which,  selling  at  from  eight  to  eighteen 
shillings  the  sack,  afford  about  eighteen  pounds  the  acre.  The  author  of  The  Synopsis  of  Husbandrj/, 
hov.'cver,  states  the  produce  about  Dartford,  in  the  county  of  Kent,  at  about  forty  sacks  the  acre,  though| 
he  says,  fifty  have  sometimes  been  gathered  from  that  space  of  land. 

5214.  Tlie  produce  of  peas  in  straw  is  very  uncertain,  depending  so  much  on  the  sort  and  the  season  :  in 
general  it  is  much  more  bulky  than  that  of  the  cereal  grasses  ;  but  may  be  compressed  into  very  little 
room. 

5215.  The  produce  of  pens  in  flour  is  as  3  to  2  of  the  bulk  in  grain,  and  husked  and  split  for  soups  as  4  to, 
2.  A  thousand  parts  of  pea  flour  afforded  Sir  H,  Davy  574  parts  of  nutritive  or  soluble  matter ;  viz.  501  of 
mucilage  or  vegetable  animal  matter,  22  of  sugar,  35  of  gluten,  and  ](>  of  extract  or  matter  rendered 
insoluble  during  the  operation. 

52 IG.    The  use  (fpeasior  soups,  puddings,  and  other  culinary  purposes,  is  well  known. 

5217.  Ill  some  places  porridge,  brose,  and  bread  are  made  of  pea- flour,  and  reckoned  very  wholesome 
and  suUstantial.  In  Stirlingshire  it  is  customary  to  give  pea  or  bean  biscuits  to  horses,  as  a  refreshment 
while  in  the  yoke.  The  portion  of  peas  not  consumed  as  human  food  is  mostly  appropriated  to  the  fatten- 
ing of  hogs  and  other  domestic  animals  ;  and,  in  particular  instances,  supplies  the  place  of  beans,  as  the 
lirovender  of  labouring  horses  ;  but  care  shotild  bo  taken,  when  used  in  this  way,  t  hat  they  are  sufficiently 
dry,  as,  when  given  in  the  green  state,  they  are  said  to  produce  the  gripes,  and  other  bowel  complaints,  in 
those  animals.  Bannister,  after  observing  that  the  haulm  is  a  very  wholesome  food  for  cattle  of  every 
kind,  says,  there  is  generally  a  considerable  demand  for  peas  of  every  denomination  in  the  market,  the 
uses  to  which  they  may  be  applied  being  so  many  and  so  various.  The  boilers,  or  yellow  peas,  always  go 
off"  briskly  ;  and  the  hog-peas  usually  sell  for  firf.  or  Is.  per  quarter  more  than  beans.  For  feeding  swine  the 
pea  is  much  better  adapted  than  the  bean,  it  having  been  demonstrated  by  experience,  that  hogs  fat  more 
kindly  when  fed  with  this  grain  than  with  beans  ;  and,  what  is  not  easy  "to  be  accounted  for,  the  flesh  of 
swine  which  have  been  fed  on  i>eas,  it  is  said,  will  swell  in  boiling,  and  be  well  tasted  ;  whilst  the  flesh  of 
the  bean-fed  hog  will  shrink  in  the  pot,  the  fat  will  boil  out,  and  the  meat  be  less  delicate  in  flavour.  It 
has,  therefore,  now  become  a  practice  with  those  farmers  who  are  curious  in  their  pork,  to  feed  their  hogs 
'  n  peas  and  barley-meal ;  and  if  they  have  no  peas  of  their  own  growth,  they  rather  choose  to  be  at  the 
iNpense  of  buying  them,  than  suflt;r  their  hogs  to  eat  beans.  Nay,  so  far,  says  he,  do  some  of  them  carry 
their  prejudice  in  this  particular,  as  to  reject  the  gicy  peas  for  tliis  use,  as  bearing  too  near  an  aflinity  to 
the  bean,- and  therefore  reserve  their  growths  of  white  peas  solely  for  hog-fatting. 

5218.  Ill  boiling  split  peas,  some  samples,  without  reference  to  variety,  fall  or  moulder  down  freely  into 
pulp,  while  others  continue  to  maintain  their  form.  'I'iie  former  are  called  boilers.  This  property  of 
boiling  depends  on  the  soil ;  stiff' land,  or  sandy  land,  that  has  been  limed  or  marled,  or  to  which  gyjisum 
has  been  applied,  produces  peas  that  will  not  melt  in  boiling,  no  matter  wlvat  the  variety  may  be.  The 
same  effect  is  produced  on  beans,  on  kidneyheans  in  the  pod,  and  indeed  on  the  seeds  and  pods  of  all 
leguminous  plants  ;  this  family  having  a  great  tendency  to  absorb  gypsum  from  the  soil.  To  countcraet 
this  fault  in  the  boiling,  it  is  only  necessary  to  throw  into  the  water  a  small  quantity  of  subcarbonate  of 
soda.    {Bull,  de  Sci.  Agr.  Feb.  lSi'8.) 

5219.  Pea  straw  cut  green  and  dried  is  reckoned  as  nourishing  as  liay,  and  is  con- 
sidered excellent  for  •bhecp. 
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52S0.  Ill  the  saving  of  any  particular  sorts  of  peas  for  seed,  tlic-y  should  be  carefully 
looked  over  while  in  flower,  in  order  to  draw  out  all  sucli  plants  as  are  not  of  the  right 
kind ;  as  there  will  always  be,  in  every  sort,  some  roguish  plants,  which,  if  left  to  mix, 
will  cause  degeneration.  As  many  rows  as  may  be  thought  sufficient  to  furnish  the 
desired  quantity  of  seed  shoidd  then  be  marked  out,  and  left  till  their  pods  turn  brown, 
rnd  begin  to  split,  when  they  should  immediately  be  gathered  up,  with  the  haulm  ;  and 
if  the  farmer  has  not  room  to  stack  them  till  winter,  they  may  be  threshed  out  as  soon  as 
they  are  dry,  and  put  up  in  sacks  for  use  :  but  particular  care  should  be  taken  not  to  let 
them  remain  too  long  abroad  after  they  are  ripe  ;  as  wet  would  rot  them  ;  and  heat,  after 
a  shower  of  rain,  makes  their  pods  burst  in  such  a  manner  that  the  greater  part  of  their 
seeds  would  be  lost. 

522 1 .  The  diseases  of  peas  are  few,  and  chiefly  the  worm  in  the  pod  and  the  fly  on  the 
leaves  and  flower.  They  are  also  liable  to  be  mildewed  or  blighted.  None  of  these 
evils,  however,  are  very  common  ;  and  tliere  is  no  known  way  of  preventing  them  but  by 
judicious  culture.  Late  sown  peas  are  particularly  liable  to  be  injured  by  the  mildew 
and  A^'phis ;  and  should  either  of  these  attack  the  plant  before  the  pods  are  filled,  they 
invariably  fail.  In  1826  almost  all  the  crops  of  peas  were  destroyed  by  the  A'pliides, 
so  that  they  were  mown  for  the  haulm  only. 

Sect.  II.      The  Bean.  —  "Vicia  ¥uba  L. ;  Diadelphia  Decandria  L.,  and  Legnmimts(e  J. 
Feverole,  Fr. ;   Bohn,  Ger.  ;  Fava,  Ital  ;  and  Alverjanas,  Span. 

5222.  The  bean  is  a  valuable  field  plant,  as  affording  food  for  live  stock,  and  in  part 
for  man.  It  is  said  to  be  a  native  of  Egypt ;  but,  like  other  long  domesticated  plants, 
its  origin  is  very  uncertain.  It  has  been  cultivated  in  Europe  and  Asia  time  out  of 
mind.  Beans  have  been  long  known  in  Britain  ;  but  it  is  only  of  late  years  that  they 
were  extensively  cultivated  upon  general  soils,  being  formerly  considered  as  adapted  only 
to  rich  and  moist  clays.  At  that  time  they  were  all  sown  according  to  the  broad-cast 
system  ;  in  which  way,  instead  of  benefiting  the  ground,  they  were  of  incalculable  detri- 
ment. Weeds  got  away  at  the  outset,  and  in  dry  seasons  often  ruined  the  crop  ;  whilst 
in  every  season  the  grass  or  perennial  weeds  wliich  happened  to  be  in  the  ground  in- 
creased in  strength  and  in  quantity,  the  openness  of  the  bean  crop  at  bottom  allowing 
them  to  thrive  without  interruption. 

5223.  The  drilling  of  beans  with  a  small  mixture  of  peas  is  now  become  a  general 
practice  in  every  well  cultivated  district  of  the  north,  more  particularly  in  those  where 
soil  and  climate  permit  the  practice  to  be  successfully  executed.  In  this  way  not  only 
heavy  crops  are  raised,  but,  what  is  of  great  importance,  the  ground  is  kept  constantly  in 
good  order,  provided  suitable  attention  is  bestowed  upon  the  cleaning  process.  This  is 
generally  carried  on  by  horse-hoeing  the  crop  at  different  times,  so  long  as  the  hoe  can 
be  used  without  doing  damage ;  and  in  this  way  an  able  auxiliary  is  brought  forward  to 
the  assistance  of  summer  fallow,  whereby  less  stress  need  be  laid  upon  that  radical  process 
than  otherwise  would  be  indispensably  necessary.    {Broun.) 

5224.  The  varieties  of  the  bean  may  be  included  under  two  general  heads,  —  tlie  white 
or  garden  beans,  and  the  grey  or  field  beans. 

5225.  Of  Hie  white  or  garden  beans  [Five  de  7>?arais,  Fr.)  sown  in  the  fields,  the  mazagan  and  long.pod 
are  almost  tlie  only  sorts.  Of  the  grey  beans,  that  known  as  the  horse  bean,  the  small  or  ticks,  and  the 
prolific  or  Heligoland,  are  the  chief  sorts.  New  varieties  are  procured  in  the  same  manner  as  in  other 
plants.  A  variety  is  in  use  in  some  parts  of  Lincolnshire,  called  the  winter  bean  (Ft'eerci/e  d'hiver,  Fr.). 
It  is  planted  in  October  in  the  usual  manner,  and  is  ready  to  harvest  in  the  last  week  in  July  or  the  first 
week  in  August.  They  are  said  to  have  been  introduced  from  the  Continent  in  1H2.5.  We  have  lately 
seen  a  field  of  this  bean  at  the  Oaks  Farm,  near  Woking,  in  Surrey,  which  was  planted  in  October  18t.'9, 
and  in  full  bloom  May  12th  following.  This  circumstance,  after  so  severe  a  winter,  is  a  proof  to  us  that 
this  is  a  most  valuable  variety.  (Uard.  Mag.  vol.  vi.) 

5226.  In  the  choice  of  sorts,  tick  beans  are  supposed  by  some  farmers  to  be  more  pro- 
ductive than  horse-beans ;  but  the  latter  grow  higher  in  the  stem,  and  produce  a  more 
stagnated  state  of  the  air,  or  smother  the  land  more,  consequently  are  the  most  suitable 
for  the  stronger  sorts  of  soil ;  and  Young  remarks,  that  "  the  common  little  horse-bean 
has  the  advantage  of  all  others  in  being  more  generally  marketable ;  for  in  certain 
situations  it  is  not  ahvays  easy  to  dispose  of  ticks,  Windsors,  long-pods,  and  various 
other  large  sorts.  They  also  grow  higher,  shade  the  ground  in  summer  more  from  the 
sun,  and  yield  a  larger  quantity  of  straw,  which  makes  excellent  manure.  But  some  of 
the  other  sorts  are  generally  supposed  to  yield  larger  products.  In  purchasing  beans  for 
seed,  care  should  be  taken  to  choose  such  as  are  hard  and  bright,  without  being  slirivelled 
in  their  appearance." 

5227.  The  best  soils  for  beans  are  clays  and  strong  loams.  On  such  soils  they  generally 
succeed  wheat  or  oats,  but  soinetimes  also  clover  leys.  Turnip  soils  or  sands  are  by  no 
means  proper  for  them. 

5228.  In  the  preparation  of  t/ie  soil  much  depends  on  the  nature  of  the  land  and  the  state  of  the  weather; 
for  as  beans  must  be  sown  early  in  the  spring,  it  is  sometimes  impossible  to  give  it  all  the  labour  wliich  a 
careful  farmer  would  wish  to  bestow.     It  must  also  be  regulated  in  some  measure  by  the  man)ier  of 
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sowing.  In  all  cases  it  ought  to  be  ploughed  with  a  deep  furrow  after  harvest  or  early  in  winter  ;  and  as 
two  ploughings  in  spring  are  highly  advantageous,  the  winter  furrow  may  he  given  in'the  direction  of  the 
former  ridges,  in  which  way  the  land  is  sooner  dry  in  spring  than  if  it  had  been  ploughed  across.  The 
second  ploughing  is  to  be  given  across  the  ridges,  as  early  in  spring  as  the  ground  is  suiiiciently  dry  •  and 
the  third  furrow  either  forms  the  drills  or  receives  the  seed.  (Sitpp.  E.  Brit.  art.  Agr.) 

.OS'-'D.  Brown,  one  of  the  best  bean-growers  in  Britain,  gives  the  following  directions: The  furrow 

ought  to  be  given  early  in  winter,  and  as  deep  as  possible,  that  the  earth  may  be  sufficiently  loosened  and 
room  afforded  for  the  roots  of  the  plant  to  search  for  the  requisite  nourishment.  This  first  furrow  is 
usually  given  across  the  field,  which  is  the  best  method  when  only  one  spring  furrow  is  intended  ;  but  as 
it  is  now  ascertained  that  two  spring  furrows  are  highly  advantageous,  perhaps  the  one  in  winter  ought 
to  be  given  in  length,  which  lays  the  ground  in  a  better  situation  for  resisting  the  rains,  and  renders  it 
sooner  dry  in  spring,  than  can  be  the  case  when  ploughed  across.     On  the  supposition  that  three  furrows 

are  to  be  given,  one  in  winter  and  two  in  spring,  the  following  is  the  most  eligible  preparation  : The 

land  being  ploughed  in  length  as  early  in  winter  as  is  practicable,  and  the  cross  gutter  and  headland  furrows 
sufficiently  dug  out,  take  the  second  furrow  across  the  first  as  soon  as  the  ground  is  dry  enougli  in  spring 
to  undergo  the  operation ;  water-furrow  it  immediately,  and  dig  again  the  cross  gutter  and  headland 
furrows,  otherwise  the  benefit  of  the  second  funow  may  be  lost.  This  being  done,  leave  the  field  for  some 
days  till  it  is  sufficiently  dry,  when  a  cast  of  the  harrows  becomes  necessary,  so  that  the  surface  may  be 
levelled ;  then  enter  with  the  ploughs  and  form  the  drills.  {Treatise  on  Rural  AJfairs.) 

5230.  Maimrc  is  frequently  applied  to  the  bean  crop,  especially  if  it  succeeds  wheat.  By  some,  dung  is 
spread  on  the  stubble  previously  to  the  winter  ploughing ;  but  this  cannot  always  be  done  in  a  satisfactory 
manner,  at  least  in  the  northern  parts  of  the  island,  unless  during  frost,  when  it  may  lie  long  exposed  to 
the  weather  before  it  can  be  turned  down  by  the  plough.  The  most  desirable  mode,  therefore,  is  to  lay 
the  manure  into  drills  immediately  hclore  the  beans  are  sown.  {Supp.  ^-c.) 

.5231.  'flie  best  way,  according  to  Brown,  is  to  apply  the  dung  on  the  stubble  before  the  winter  furrow 
is  given,  which  greatly  facilitates  the  after  process.  Used  in  this  way,  a  fore  stock  must  be  in  hand  ;  but 
where  the  farmer  is  not  so  well  provided,  spring  dunging  becomes  necessary,  though  evidently  of  less 
advantaga  At  that  season  it  may  either  be  put  into  the  drills  before  the  seed  is  sown,  or  spread  upon 
the  surface  and  ploughed  down,  according  to  the  nature  of  the  drilling  process  which  is  meant  to  be 
adopted.  Land  dunged  to  beans,  if  duly  hoetl,  is  always  in  high  order  for  carrying  a  crop  of  wheat  in 
succession.  Perhaps  better  wheat,  both  in  respect  of  quantity  and  quality,  may  be  cultivated  in  this  way 
than  in  any  other  mode  of  sowing. 

5232.  The  climate  most  favourable  to  the  bean  is  one  neither  very  dry  nor  very  moist ; 
the  first  brings  on  the  fly,  and  the  last  prevents  the  setting  of  the  blossoins.  Jn  general, 
however,  a  dry  summer  is  most  favourable  to  the  production  of  seed,  and  moist  weather 
to  the  growth  of  the  haulm. 

523.'5.  The  lime  of  sowing  beans  is  as  early  as  possible  after  the  severity  of  winter  is 
over;  in  the  south,  sometimes  in  January,  but  never  later  than  the  end  of  IMarch,  as  the 
ripening  of  the  crop  and  its  safe  harvesting  would  otherwise  be  very  precarious  in  this 
climate.  Bannister  thinks  that  the  proper  time  for  planting  beans  in  Kent  is  towards 
the  latter  end  of  January  or  early  in  the  follov^ing  month ;  though  this  business  may  be 
continued  with  advantage  till  the  middle  or  latter  end  of  March,  if  the  weather  should 
prevent  their  being  got  in  at  an  earlier  season  :  but  in  general  it  is  best  to  embrace  the 
first  opportunity  of  sowing  them  after  Candlemas,  as  they  often  miscarry  when  the  season 
is  [jrocrastinated  beyond  that  time,  especially  if  a  dry  summer  slioidd  succeed. 

52?A.  The  mode  of  sowing  is  almost  always  in  rows.  Though  still  sown  broad-cast 
in  several  places,  and  sometimes  dibbled,  they  are  for  the  most  part  drilled  by  judicious 
cultivators,  or  deposited  after  the  plough  in  every  furrow,  or  only  in  every  second  or  third' 
furrow.  In  the  latter  method  the  crop  rises  in  rows,  at  regular  intervals  cf  nine,  eighteen, 
or  twenty-seven  inches,  and  the  hand-hoe  ought  invariably  to  be  employed ;  but  it  is 
only  where  the  widest  interval  is  adopted  that  the  horse-hoe  can  be  used  with  mud; 
eirect  in  their  subsequent  culture. 

.'J2  5,').  There  are  two  modes  of  drilling  beans.  In  one  of  these  the  lands  or  ridges  are  divided  by  the 
plough  into  ridgelets  or  one  bout  stitches,  at  intervals  of  about  twenty-seven  inches.  If  dung  is  to  be 
applied,  the  seed  ought  to  be  first  deposited,  as  it  is  found  inconvenient  to  run  the  drill-machine  alter- 
wards.  The  dung  may  then  be  drawn  out  from  the  carts  in  small  lieaps,  one  row  of  heaps  serving  for 
three  or  five  ridgelets,  and  it  is  evenly  spread  and  equally  divided  among  them  in  a  way  that  will  be  more 
minutely  described  when  treating  of  the  culture  of  turnips.  The  ridgelets  are  next  split  out  or  reversed, 
either  by  means  of  the  common  plough  or  one  with  two  mould-boards,  by  which  means  both  the  seed  and 
I  he  manure  arc  perfectly  covered.  When  beans  are  sown  by  the  other  methcKl,  in  the  bottom  of  a  com. 
mon  furrow,  the  dung  must  be  previously  spread  over  the  surfjce  of  the  winter  or  spring  ploughing. 
'J'hree  ploughs  then  start  in  succession,  one  immediately  behind  another;  and  a  drill  harrow  either  follows 
the  third  plough  or  is  attached  to  it,  by  which  the  beans  are  sown  in  every  third  furrow,  or  at  from  twenty- 
four  to  twenty-seven  inches  asunder,  according  to  the  breadth  of  the  furrow-slice. 

.'i'i^fi.  Another  ajyproved  zvay  of  solving  beam,  when  dung  is  applied  at  seed-time,  is  to  .spread  the  dung 
and  to  jilough  it  down  with  a  strong  furrow  ;  after  this  shallow  furrows  are  drawn,  into  which  the  .seed  is 
deposited  by  the  drill-machine.  Whichever  of  these  modes  <if  sowing  is  followed,  the  whole  field  must 
be  carefnlly  laid  dry,  by  means  of  channels  formed  b.y  the  plough,  and  when  neces.sary  by  the  shovel;  for 
neither  then  nor  at  any  former  period  should  water  be  allowed  to  stagnate  on  the  land. 

5237.  The  dibbling  of  beans  is  considered  by  Arthur  Yotmg  as  an  c.\cel!ent  method 
when  well  performed  ;  but  the  grand  objection  to  it  is  the  difficulty  of  getting  it  well  done. 

HUSH,  When  dibbling  tiecomcs  the  common  husbandry  of  a  district,  the  workmen  find  that  great  earnings 
are  to  be  made  by  it,  and  this  is  much  too  apt  to  make  t^iem  careless  and  eager  to  earn  still  more ;  and  if 
a  very  minute  attention  is  not  paid  to  them  by  the  constant  attendance  of  the  farmer,  they  strike  the 
holes  so  shallow  that  the  first  peck  of  a  rook's  bill  takes  the  seed,  and  acres  may  be  destroyed  if  the 
breed  of  those  birds  be  encouraged.  Boys  are  employed  for  weeks  together  to  keep  the  fields,  but  all 
works  that  depend  on  boys  are  horribly  neglected,  and  thus  the  farmer  suffers  materially  ;  however,  if 
the  seed  is  deposited  two'and  a  half  or  (better)  three  inches  deep,  it  is  not  so  easily  eradicated.  In  some 
districts,  as  Middlesex,  Surrey,  &c.,  the  method  is  to  i)lant  this  pulse  in  rows  struck  out  by  a  line,  by 
which  a  great  saving  is  made  in  the  article  of  seed,  a  circumstance  which  is  thought  to  compensate  for 
the  extraordinary  charge  of  this  mode  of  husbandry ;  and  thus  far  it  may  be  fairly  acknowledged  that  the 
method  of  planting  beans  by  the  dibber  is  greatly  to  be  preferred  to  that  of  .sowing  tn^  seed  at  random. 
■J"he  cconomv  of  this  agricultural  process  is  thus  explained  ;  — The  rows  arc  marked  out  one  foot  asUHder, 
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and  the  seed  planted  in  holes  made  two  inches  apart :  the  lines  are  stretched  across  the  lands,  which  are 
fiirmed  about  six  feet  over;  so  that  when  one  row  is  planted,  the  sticks  to  which  the  line  is  fastened  are 
moved  by  a  regular  measurement  to  the  distance  required,  and  the  same  method  pursued  till  the  field  is 
completed.  The  usual  price  for  this  work  is  ninepence  per  peck,  and  the  allowance  two  bushels  per  acre. 
Great  confidence  must  necessarily  be  reposed  in  the  people  who  transact  the  business  of  planting  beans 
by  the  dibber ;  for,  if  inclined  to  fraud,  they  have  it  in  their  power  to  deceive  their  employer,  by  thrownig 
a  great  part  of  the  seed  into  the  hedge  ;  by  which  means  their  daily  profits  are  considerably  enhanced,  their 
own  labour  spared,  and  every  discovery  effectually  precluded  till  the  appearance  of  the  crop.  Then,  in- 
deed the  frequent  chasms  in  the  rows  will  give  sufficient  indications  of  the  fraud  ;  but  by  this  time  perhaps 
the  villainous  authors  of  the  mischief  may  have  escaped  all  possibility  of  detection,  by  having  conveyed 
themselves  from  the  scene  of  their  iniquity. 

5239.  The  quantity  of  seed  allowed  is  very  different  in  the  southern  and  northern 
parts  of  Britain :  in  the  former,  even  when  the  rows  are  narrow,  only  two  husliels  or 
two  bushels  and  a  half;  but  in  Scotland,  seldom  less  than  four  bushels  to  the  English 
statute  acre,  even  when  sown  in  ridgelets  twenty-seven  inches  distant,  and  a  busliel  more 
■when  sown  broad- cast.  When  beans  arc  sown  or  planted  thick,  the  top  pods  only  fill 
to  the  number  of  tlu-ce,  and  four,  and  half  a  dozen  ;  when  thin,  the  plants  will  pod  and 
fill  to  the  bottom.  Both  in  tlie  broad-cast  and  drill  husbandry,  it  is  common  to  mix  a 
small  quantity  of  peas  along  with  beans.  This  mixture  improves  both  the  quantity  and 
quality  of  the  straw  for  fodder,  and  the  pea  straw  is  useful  for  binding  up  the  sheaves  in 
harvest. 

5240.  The  after  culture  of  the  bean  crop  commences  with  harrowing  just  before  the 
young  plants  reach  the  surface.  When  sown  in  rows,  in  either  of  the  modes  already 
inentioned,  tlie  haiTows  are  employed  about  ten  or  twelve  days  after ;  and,  being  driven 
across  the  ridgelets,  the  land  is  laid  completely  level  for  the  subsequent  operations,  and 
the  annual  weeds  destroyed. 

52-11.  Jfter  the  /jeans  have  made  sotne  grovrUi,  sooner  or  later,  according  to  the  state  of  tlie  soil  with 
regard  to" weeds,  the  horse-hoe  is  employed  in  the  intervals  between  the  rows  ;  and  followed  by  the  hand- 
hoe  for  the  purpose  of  cutting  down  such  weeds  as  tlie  horse-hoe  cannot  reach ;  all  the  weeds,  that  grow 
among  the  beans  beyond  the  reach  of  either  hoe,  should  be  pulled  up  with  the  hand.  The  same  operations 
are  repeated  as  often  as  the  condition  of  the  land,  in  regard  to  cleanness,  may  require. 

52i'2.  Before  the  introduction  of  tlie  Itorse-ltoe,  which  merely  stirs  the  soil,  and  cuts  up  the  weeds,  a  com- 
mon small  plough,  drawn  by  cine  horse,  v>'as  u^ed  in  working  between  the  rows,  and  is  still  necessary 
where  root-weeds  abound.  This  plough  goes  one  bout,  or  up  and  down  in  each  interval,  turning  the  earth 
from  the  beans,  and  forming  a  ridgelet  in  the  middle  ;  then  hand-hoes  are  immediately  employed  ;  and, 
after  some  time,  a  second  hand-hoeing  succeeds,  to  destroy  any  fresh  growth  of  weeds.  The  s,ame  plough, 
with  an  additional  mould  board,  finally  splits  open  the  intermediate  ridgelet,  and  lays  up  the  earth  to  the 
roots  of  the  beans  on  each  side.  The  benefit  of  laying  up  the  earth  in  this  manner,  however,  is  alleged  to 
be  counterhalanced  by  the  trouble  which  it  occasions  in  harvest,  when  it  is  difficult  to  get  the  reapers  to 
cut  low  enough  ;  and  it  may  be  properly  dispensed  with,  unless  the  soil  is  very  wet  and  level. 

5243.  Jn  moist  warm  seaso7is,  this  grain  hardly  ever  ripens  effectually  ;  and  it  is  exceedingly  diflficult 
to  get  the  straw  into  a  proper  condition  for  the  stack.  Tn  such  cases,  it  has  been  found  of  advantage  to 
switch  off'  the  succulent  tops  with  an  old  scythe  blade  set  in  a  wooden  handle,  with  which  one  man  can 
easily  top  dress  two  acres  a  day.  This  operation,  it  is  said,  will  occasion  the  crop  to  be  ready  for  reap- 
ing a  fortnight  earlier,  and  also,  perhaps,  a  week  sooner  ready  for  the  stack-yard  after  being  reaped. 

5244.  Before  reaping  leans  the  grain  ought  to  be  tolerably  well  ripened,  otherwise  the 
quality  is  impaired,  whilst  a  long  tiine  is  required  to  put  the  straw  in  sucli  a  condition  as 
to  be  preserved  in  the  stack.  In  an  early  harvest,  or  where  the  crop  is  not  weighty,  it  is 
an  easy  matter  to  get  beans  sufficiently  ripened  ;  but,  in  a  late  harvest,  and  in  every  one 
where  the  crop  takes  on  a  second  growth,  it  is  scarcely  practicable  to  get  them  thoroughly 
ripened  for  the  sickle.  Under  these  circumstances,  it  is  unnecessary  to  let  beans  stand 
uncut  after  the  end  of  September,  or  the  first  of  October ;  because  any  benefit  that  can 
be  gained  afterwards,  is  not  to  be  compared  with  the  disadvantages  that  accompany  a  late 
wheat  seed-time. 

.Wly.  Beans  are  i/sua/ti/  cut  with  the  sidle,  and  tied  in  sheaves,  either  with  straw  ropes,  or  with  ropes 
made  from  peas  sown  along  with  them.  It  is  proper  to  let  the  sheaves  lie  untied  several  days,  so  that  the 
winning  process  m.iy  be  hastened,  and,  when  tied,  to  set  them  up  on  end,  in  order  that  full  benefit  from 
the  air  may  be  obtaiiicd,  and  the  grain  kept  off'  the  ground.    {Brown.) 

5.'4fi.  Betins  are  sometimes  mown,  and,  in  a  few  instances,  even  pulled  up  by  the  roots.  They  should  in 
every  case  be  cut  as  near  the  ground  as  possible,  for  the  sake  of  the  straw,  which  is  of  considerable  value 
is  fodder,  and  because  the  best  pods  are  often  placed  on  the  stems  near  the  roots.  They  are  then  left  for 
a  few  days  to  wither,  and  afterwards  bound  and  set  up  in  shocks  to  dry,  but  without  any  head  sheaves. 
{Supp.  S(C.) 

5247.  Beans  are  slaclced  either  in  the  round  or  oblong  manner;  and  it  is  always 
proper,  in  the  northern  counties  at  least,  if  the  stack  is  large,  to  construct  one  funnel  or 
more  to  allow  a  free  circulation  of  air. 

5248.  The  threshing  of  beans  is  nearly  as  easy  as  that  of  peas.  Threshing  them  by 
a  machine  may  be  considered  advantageous  as  breaking  the  coarser  ends  of  the  straw, 
and  separating  the  earth  from  their  root-ends,  or  roots,  if  they  have  been  reaped  by  pulling. 

5249.  The  produce  of  beans,  when  proper  management  is  exercised,  and  where  diseases 
have  not  occurred,  is  generally  from  twenty-five  to  thirty-five  bushels  per  acre.  Donaldson 
says,  that  a  crop  of  beans,  taking  the  island  at  large,  may  be  supposed  to  vary  from  six- 
teen to  forty  busliels,  but  that  a  good  average  crop  cannot  be  reckoned  to  exceed  twenty. 
In  Middlesex,  Middleton  tells  us,  that  bean-crops  vary  from  ten  to  eighty  bushels  per 
acre.  They  are  rendered  a  very  precarious  crop  by  tlie  ravages  of  myriads  of  small  black 
insects  of  the  A'phis  kind.  The  lady-birds  (Coccinclla)  are  supposed  to  feed  on  them, 
as  they  are  observed  to  be  nnuli  cmong  them.      Foot  says,  the  average  produce  is  from 
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three  and  a  l.alf  to  four  qur.rtcrs  per  acre.  In  Kent,  A.  Young  tliinks,  they  probably 
exceed  four  quarters;  but  in  Suft'olk,  he  sliould  not  estimate  them  at  more  than  three  j 
yet  five  or  six  are  not  uncommon. 

5250.  The  produce  in  haulm,  in  moist  seasons,  is  vciy  bulky. 

5251.  In  the  application  of  beans,  the  grain  in  Scotland  is  sometimes  made  into  meal, 
the  finer  for  bread,  and  the  coarser  for  swine ;  but  beans  are  for  the  most  part  applied  to 
the  puqiose  of  feeding  horses,  hogs,  and  other  domestic  animals.  In  the  county  of 
Middlesex,  all  are  given  to  horses,  except  what  are  preserved  for  seed,  and  such  as  are 
podded  while  green,  and  sent  to  the  London  markets.  When  pigs  are  fed  with  beans, 
it  is  observed  that  the  meat  becomes  so  hard  as  to  make  very  ordinary  pork,  but  good 
bacon.  It  is  also  supposed  that  the  mealmen  grind  many  horse-beans  among  wheat  to 
be  manufactured  into  bread. 

'ti'i'i.  The  flour  of  beans  is  more  nntritive  than  that  of  oats,  as  it  appears  in  the  fattening  of  hogs ; 
whence,  according  to  the  respective  i)rices  of  these  two  articles,  Dr.  Darwin  suspects  that  peas  and  beans 
generally  supply  a  cheaper  provender  lor  horses  than  oats,  as  well  as  for  other  domestic  animals.  But  as 
the  flour  of  peas  and  beans  is  more  oily,  he  believes,  than  that  of  oats,  it  may  in  general  be  somewhat 
more  ditficult  of  digestion  ;  hence,  when  a  horse  has  taken  a  stomachful  of  peas  and  beans  alrne,  he  may 
be  less  active  for  an  hour  or  two,  as  his  strength  will  be  more  employed  in  the  digestion  of  them  than 
when  he  has  taken  a  stomachful  of  oats.  A  German  physician  gave  to  two  dogs,  wliich  had  been  kept  a 
day  fasting,  a  large  quantity  of  flesh  food ;  and  then  taking  one  of  them  into  the  fields,  hunted  him  with 
great  activity  for  three  or  four  hours,  and  left  the  other  by  the  fire.  An  emetic  was  then  given  to  each  of 
them;  and  the  food  of  the  sleeping  dog  was  found  perfectly  digested,  whilst  that  of  the  hunted  one  had 
undergone  but  little  alteration.  Hence  it  may,  he  says,  be  found  advisable  to  mix  bran  of  wheat  with 
the  i)eas  and  beans,  a  food  of  less  nutriment,  but  of  easier  digestion ;  or  to  let  the  horses  eat  before  or 
after  them  the  coarse  tussocks  of  sour  grass,  which  remain  in  moist  pastures  in  the  winter  ;  or,  lastly,  to 
mix  finely  cut  straw  with  them.  It  is  observed  in  the  fifth  voUinie  of  T/ie  Bath  Papers,  that  it  lias  been 
found  by  repeated  experience,  tliat  beans  arc  a  much  more  hearty  and  profitable  food  for  horses  than 
oats.  Being  out  of  old  oats  the  two  last  springs,  the  writer  substituted  horse-beans  in  their  stead.  In  the 
room  of  a  sack  of  oats  with  chaff",  he  ordered  them  a  bushel  of  beans  with  chaff,  to  serve  the  same  time. 
It  very  soon  appeared  the  beans  were  superior  to  the  oats,  fiom  the  life,  spirit,  and  sleekness  of  the  horses. 

.5253.  Bean  strair,  when  mixed  with  peas.  Brown  considers  as  affording  almost  as  much  nourishment 
when  properly  harvested  as  is  gained  from  hay  of  ordinary  quality  ;  when  it  is  well  got  the  horses  are 
fonder  of  it  than  of  pea  straw.  It  should  either  be  given  when  newly  threshed,  or  else  stacked  up  and 
compressed  by  treading  or  coverings,  as  the  air  is  found  materially  to  affect  both  its  flavour  and  nutritive 
quality. 

5254.  The  produce  cf  beans  in  meal  is,  like  that  of  peas,  more  in  proportion  to  the 
grain  than  in  any  of  tlie  cereal  grasses.  A  bushel  of  beans  is  supposed  to  yield  fourteen 
poimds  more  of  flour  than  a  bushel  of  oats,  and  a  bushel  of  peas  eighteen  pounds  mere, 
or,  according  to  some,  twenty  pounds.  A  thousand  parts  of  bean  flour  v.ere  foimd,  by 
Sir  H.  Davy,  to  yield  570  parts  of  nutritive  matter,  of  which  426  were  mucilage  or 
starch,  103  gluten,  and  41  extract,  or  matter  rendered  insoluble  during  the  process. 

5255.  The  diseases  of  beans  are,  the  rust,  mildew,  black  fly  or  A'phides,  and  in  conse- 
quence the  honey  dews. 

5\!5G.  A'phides,  ivhen  they  live  on  heans,  are  of  a  dirty  bluisli-black  colour,  similar  to  those  on  the  elder 
and  cherry.  The  larva:?  of  the  Coccinella  sepfempunctata,  as  well  as  the  perfect  insects,  devour  the 
AVnis.  Several  of  the  small  summer  birds,  viz.  largest  willow-wren,  middle,  and  smallest  wren,  white- 
throat,  lesser  white-throat,  black-rap,  and  Dartford  warbler,  also  live  on  them.  The  A'phides  of  beans  are 
brought  on  by  very  dry  weather:  they  are  most  prevalent  on  the  summits  of  the  plants;  and  some  have 
attempted  to  mitigate  the  evil  by  cutting  off  the  tops.  In  g-ueral,  however,  the  disease  is  without  remedy, 
either  preventive  or  positive.  In  extreme  cases  they  destroy  the  leaves,  stalks,  and  fruit;  and  when 
this  is  foreseen,  the  best  thing  the  farmer  can  do  is  to  mow  tlie  crop  or  plough  it  down,  and  prepare  the 
land  for  wheat  or  otherwise,  according  to  the  rotation. 

Sect.  III.      The  Tare-  —  \icia  saliva  L.  ;  Diadelphia  Decandria  L.,  and  Leguminusce  J. 

Vesce  commun  de  printemjys  et  dldver,  Fr.  ;  IVicke,  Ger.  ;  JLoglio,  Ital.  ;  and  Arveja,  Sp. 

5257.    The  tare,  vetch,  orftch  (  Ficia  saliva,  J?g.  742.),  has  been  cultivated  for  its  stem 

742  and  leaves  from  time  immemorial.      It  is  considered  as  a 

native  plant,  and  is  found  wild  also  in   China  and  Japan. 

Hay,  in  1686,  infoi-ms  us,  that  the  common  tare  or  vetch 

was  then  sown  almost  all  over  Europe  ;  that  it  was  chiefly 

used  in  England,  mixed  with  peas  and  oats,  to  feed  horses  : 

but   that  it  was    sometimes   sown   separately   for   soiling 

cattle,  and  was  reputed  to  cause  milch  cows  to  yield  much 

milk.      The  tare.  Brown  observes,  is  of  hardy  growth,  and, 

when  sown  upon  rich  land,  will  return  a  large  supply  of 

green  fodder  for  the  consumption  of  horses,  or  for  fattening 

cattle. 

5258.  The  varieties  of  tares  are  chiefly  two,  the  winter 
and  spring  tare;  both  have  local  names,  as  gore  vetch, 
rath  ripe  vetch,  &c.  Some  consider  them  as  distinct  species, 
but  this  is  doubtful. 

S2.'9.  As  the  result  nf  an  eipenment  tried  for  two  years  at  Bury,  in 
Suffolk,  Professor  Martyn  observes,  that  there  appears  a  material 
difference  in  the  constitution,  if  we  may  so  call  it,  of  the  two  tares  in 
question.  Not  to  say  any  thing  of  a  trifling  difference  in  the  colour 
and  size  of  their  seeds,  the  only  visible  mark  of  distinction  seems  to  be 
a  disparity  in  the  first  leaves  of  the  upright  stalks,  which  in  the  spring 
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tare  are  elliptic,  and  rounded  or  notched  at  the  end,  but  in  the  winter  tare  linear  and  drawn  to  a  point. 
The  leaves  on  the  branches  which  afterwards  issue  below,  and  in  time  form  the  bulk  of  the  plants,  are  the 
same  in  both  vetches.  But,  whatever  the  difference  may  be,  ii  is  evident  that  the  seeds  of  the  two  sorts 
ought  to  be  kept  separate  ;  since  each  sown  out  of  its  proper  season  is  found  not  to  prosper. 

52*)0.  Netv  varieties  of  tare  may  be  obtained  by  the  usual  means ;  and  it  is  thought  that  some  of  the 
numerous  species  of  this  plant,  which  are  natives  of  Europe,  might  bo  cultivated  with  advantage.  The 
French  cultivate  a  variety  which  they  call  J'esce  blanche, or  Lcntille  dii  Canada,  J'icia  satlva  alba.  They 
include  also  among  their  forage  vetches  I'icia  angustift)lia,  Cracca,  Pseudo- Cn/rca,  bii-nnis,  sfepium,  and 
liiteii.  The  I'icia  narbon<?nsis  and  serratif61ia  are  cultivated  in  Germany.  Dr.  Anderson  has  recom- 
mended the  V.  sfepium  ;  and  a  writer  in  The  Bath  Agricultural  Transactions,  the  V.  Criicca.  Some  species 
of  T-athyrus,  0  robus,  and  E  rvum  might  probably  also  be  tried  with  success. 

5i.'61.  In  choosing  between  the  spring  and  winter  tare,  every  thing  must  depend  on  the  intention  of  the 
crop.  If  the  object  is  to  have  early  feed,  the  winter  variety  is  undoubtedly  to  be  preferred  ;  but  where  the 
land  is  foul  and  requires  to  be  two  or  three  times  ploughed  in  spring,  or  where  a  late  crop  is  desired,  or  a  g 

crop  for  seed,  then  the  spring  variety  will  generally  deserve  the  preference.  _  .A 

5262.    The  soil  preferred  by  the  tare  is  a  clay,  but  they  will  grow  in  any  rich  soil  not  ■ 

over  dry.  In  a  moist  climate,  the  haulm  grows  so  luxuriant  as  to  rot  at  bottom  ;  and 
in  one  over  dry  it  is  deficient  in  length.  A  dry  season,  however,  is  on  the  whole  more 
favourable  than  a  I'aoist  one,  as  this  crop  soon  covers  the  surface. 

5263.  The  preparation  of  the  soil  seldom  consists  of  more  than  one  ploughing,  if  for  autumn  sowing  ; 
and  of  a  winter  and  spring  ploughing,  when  to  be  sown  in  spring.  If  in  the  latter  case  the  land  is  very 
foul,  several  ploughings  are  given,  or  one  ploughing  and  several  stirrings  with  the  cultivator  In 
general,  tares  succeed  some  of  the  corn  crops.  In  England  manure  is  sometimes  given  either  with  a 
view  to  eatmg  them  off  early,  and  following  with  a  crop  of  turnips,  or  to  enriching  the  soil  for  a  crop 
of  wheat. 

5264.    The  time  of  solving  depends  on  the  kind  of  tare,  and  the  purpose  in  view. 

526,5.  The  winter  variety  is  sown  in  September  and  October  ;  and  the  first  sowing  in  spring  ought  to  be 
as  early  as  the  season  will  permit  If  they  are  to  be  cut  green  for  soiUng  throughout  the  summer  and 
autumn;  which  is  the  most  advantageous  method  of  consuming  them,  successive  sowings  should  follow 
till  the  end  of  May.  Summer  tares,  when  meant  for  seed,  Hrown  observes,  ought  to  be  sown  early, 
"  otherwise  the  return  will  be  imperfect ;  but  when  for  green  food,  any  time  betwixt  the  first  of  April 
and  the  latter  end  of  May  will  answer  well,  provided  crops  in  succession,  from  the  first  to  the  last-men- 
tioned period,  be  regularly  cultivated.  Instances  are  not  wantmg  of  a  full  crop  being  obtained  even 
when  the  seed  was  sown  so  late  as  the  middle  of  June,  though  sowing  so  late  is  a  practice  not  to  be 
recommended.  In  Middlesex,  the  winter  sowings  are  commenced  about  the  beginning  of  August:  in 
the  northern  counties  no  winter  .sowings  are  made,  as  tjie  tare  there  will  not  endure  the  severity  of 
that  season. 

5266.  The  mode  of  sowing  tares  is  mostly  broad-cast,  which  should  be  performed  as 
evenly  as  possible  over  the  surface  of  well-prepared  land ;  the  seeds  being  after^iards 
covered  in  by  proper  harrowing,  in  order  to  prevent  their  being  picked  up  by  birds,  and 
ensure  their  perfect  vegetation  and  growth.  It  has  been  suggested,  however,  that,  in 
rich  clean  soil,  it  is  probable  the  row-method  would  succeed  well  with  this  sort  of  crop, 
which,  as  Marshal  states,  is  the  practice  in  some  of  the  southern  districts  of  the  island. 
After  the  seed  is  sown,  and  the  land  carefully  harrowed,  a  light  roller  ought  to  be  drawn 
across,  so  that  the  surface  may  be  smoothed,  and  the  scythe  pciTnitted  to  work  without 
interruption.  It  is  proper  also  to  guard  the  field  for  several  days  against  tite  depreda- 
tions of  pigeons,  who  are  remarkably  fond  of  tares,  and  will  pick  up  a  great  part  of  tlie 
seed,  unless  constantly  watched. 

5267.  The  quantity  of  seed  to  an  acre  is  from  two  and  a  half  to  three  and  a  half  bushels, 
according  to  the  time  of  sowing,  and  to  whether  they  are  to  be  consumed  green  or  left  to 
stand  for  a  crop. 

5268.  When  tares  are  intended  for  seed,  less  seed  is  required  than  when  they  arc  grown  for  soiling  or 
for  drying  the  haulm.  A  writer  in  The  Farmer's  Magazine  (vol.  i.)  has  suggested,  that  the  most  pro- 
ductive method  of  sowing  this  crop,  when  intended  for  seed,  is  to  mix  them  amongst  beans  when  drilled, 
at  the  rate  of  one  firlot  of  tares  to  one  boll  of  beans.  From  trials  made  it  is  ascertained,  it  is  said,  that 
the  quality  of  the  tares  is  vastly  improved  by  being  blended  with  beans,  as,  by  clinging  to  the  latter,  they 
are  kept  from  the  ground,  and  enjoy  the  full  benefit  of  the  sun  for  ripening  them  in  a  perfect  manner  ; 
and  they  are  in  this  way  much  easier  harvested  than  when  sown  by  themselves.  They  answer,  at  the 
s;ime  time,  for  bands  to  tie  the  principal  crop ;  and  the  produce  may,  on  an  average  of  seasons,  be  con- 
sidered as  at  least  double.  A  little  rye  sown  with  winter  tares,  and  a  (e\v  oats  with  the  spring  sort,  not 
only  serve  to  support  the  weak  creeping  stems  of  the  tares,  but  add  to  the  bulk  of  the  croj)  by  growing  up 
tlirough  the  interstices. 

5269.  In  the  choice  of  the  seed  it  is  hardly  possible  to  distinguish  the  grain  of  the  winter  from  that  of 
the  spring  variety  :  the  former  is  alleged  to  be  rather  .smaller  and  lighter  coloured ;  but  the  only  reliance 
must  be  on  the  honesty  of  the  vendor.  Plump  seed,  and  a  sample  free  from  the  seeds  of  weeds,  will  of 
course  be  selected,  whatever  be  the  variety. 

5270.  The  after  cuUitre  given  to  tares  consists  merely  in  pulling  out  the  larger  weeds, 
unless  they  are  in  rows,  in  which  case  the  horse  or  hand  hoe  is  applied;  or  intended  for 
seed,  in  which  case  weeding  must  be  more  particularly  executed. 

5271.  In  reaping  tares  for  soiling  tliey  ought  always  to  be  cut  with  tlie  scythe,  as  the 
sickle,  by  breaking  asunder  the  stalks,  and  tearing  up  a  number  by  the  roots,  renders  the 
second  crop  of  little  value.  When  mown  early,  they  will  in  a  moist  season  jjroduce  three 
mowings,  but  generally  two.  In  reaping  tares  for  seed,  they  may  be  eitlier  mown  or  taken 
with  the  sickle,  and  treated  like  peas  in  drying,  stacking,  and  thresliing. 

5272.  Tares  are  eaten  off  the  ground  in  some  places  by  different  kinds  of  live  stock, 
particularly  by  sheep  ;  and  as  the  winter-sown  variety  comes  early  in  spring,  the  value 
of  this  rich  food  is  then  very  considerable.       The   waste,  liowever,  in  iliis  w.;y,   even 
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though  the  sheup  are  confined  in  hurdles,  must  be  great ;  and  still  greater  when  consumed 
by  horses  or  cattle. 

5273.  Tare  crops  are  sometimes  made  into  hai/,  in  which  case  more  attention  is  found 
necessary  than  in  those  of  most  of  the  artificial  grasses,  as  wet  is  more  injurious  to  them, 
and  they  require  more  sun  and  air ;  but  in  other  respects  they  demand  the  same  cautious 
management,  in  order  to  preserve  the  foliage  from  being  lost.  The  time  for  cutting  for 
this  purpose  is,  according  to  the  author  of  The  Synopsis  of  Husbandry,  when  the  blossoms 
have  declined  and  they  begin  to  fall  and  lie  flat.  When  well  made,  the  hay  is  of  the  best 
and  most  nutritious  quality. 

5274.  The  produce  of  tares  cut  green  is,  according  to  Middleton,  ten  or  twelve  tons  per 
acre,  which  is  a  large  crop  ;  and  when  made  into  hay  about  three  tons  per  acre,  which 
shows  the  disadvantage  of  making  these  crops  into  hay.  It  is  found  tliat  the  spring  tare- 
crops  are  lighter,  and  most  liable  to  be  injured  by  a  dry  season. 

5275.  The  produce  in  seed  is  likewise  found  to  be  considerable,  being  by  some  stated 
at  from  three  to  six  sacks ;  but  in  other  instances  forty  bushels,  or  more,  have  been 
obtained  from  the  acre. 

5276.  In  the' application  of  tares  they  are  found  to  be  a  hearty  and  most  nourishing  food 
for  all  sorts  of  cattle. 

5277.  Cows  give  more  butter  when  fed  with  this  plant  than  with  any  other  food  whatsoever.  Horses 
thrive  better  upon  t.ires  than  tlicy  do  upon  clover  and  rye-grass  ;  and  the  same  remark  is  applicable  to  the 
fattening  of  cattle,  which  feed  faster  upon  this  article  of  green  fodder  than  upon  any  kind  of  grass  or 
esculent  with  which  we  are  acquainted.  Danger  often  arises  from  their  eating  too  much,  especially  when 
podded  ;  as  colics,  and  other  stomach  disorders,  are  apt  to  be  protluced  by  the  excessive  loads  which  they 
devour.  Perhaps  a  great  quantity  of  lixed  air  is  contained  in  this  vegetable;  and  as  heavy  crops  are  rarely 
dry  at  the  root  when  cut,  it  is  not  to  be  wondered  that  accidents  often  happen,  when  the  animal  is  indulged 
with  the  unrestrained  consumption  of  them.  Were  oat  straw  mixed  with  the  tares  in  the  racks  or  stalls 
in  which  they  are  deposited,  it  is  probable  that  fewer  accidents  would  follow,  though  this  assistant  is  only 
required  when  the  tares  are  wet,  foul,  or  over  succulent.  If  the  plants  are  cut  green,  and  given  to  live 
stock,  either  on  the  field  or  in  the  fold-yards,  there  is,  perhaps,  no  green  crop  of  greater  value,  nor  any 
better  calculated  to  give  a  succession  of  herbage  from  May  to  November.  The  winter-sown  tare,  in  a 
favourable  climate,  is  ready  for  cutting  before  clover.  The  first  spring-crop  comes  in  after  the  clover  must 
be  all  consumed  or  made  into  hay  ;  and  the  successive  spring  sowings  give  a  produce  more  nourishing  for 
the  larger  animals  than  the  aftermath  of  clover,  and  may  afford  green  food  at  least  a  month  longer.  In 
the  county  of  Sussex,  Young  observes,  "  tare  crops  are  of  such  use  and  importance  that  not  one  tenth  of 
the  stock  could  be  maintained  without  them ;  horses,  cows,  sheep,  hogs,  all  feed  upon  them  ;  hogs  are 
soiled  upon  them  wilnout  any  other  food.  This  plant  maintains  more  stock  than  any  other  plant  whatso- 
ever. Upon  one  acre  Davis  maintained  four  horses  in  much  better  condition  than  upon  five  acres  of 
grass.  Upon  eight  acres  he  has  kept  twelve  horses  and  five  cows  for  three  months  without  any  other 
food  ;  no  artificial  food  whatever  is  equal  to  this  excellent  plant."  This  statement  must  be  coupled  with 
the  usual  produce  of  turnips  in  Sussex,  10  or  15  tons  per  acre :  hence  the  supposed  superiority  of  tares  to 
every  other  green  crop.  Tares  cut  green.  Professor  Thaer  observes,  draw  no  nourishment  from  the  soil 
whatever  ;  w  hile  made  into  hay,  they  afford  a  fodder  preferred  by  cattle  to  pea  straw,  and  more  nutritive 
than  hay  or  any  other  herbage. 

5278.  Tlie  use  of  the  grain  of  tares  is  generally  for  reproduction  ;  but  they  arc  also  given  to  pigeons,  by 
which  they  are  highly  relished,  and  it  is  thought  they  would  form  a  very  good  food  for  poultry.  In 
Germany  they  are  given  to  horses,  cows,  sheep,  and  swine. 

5279.  Tlie  diseases  of  tares  arc  so  few  as  to  be  of  no  consequence.  A  crop  is  some- 
times, but  rarely,  lost  by  mildew. 

Sect.  IV.      Various  Legumes  which  might  be  cultivated  in  British  Farming. 

5280.  The  lentil,  Mdneybean,  and  chick  pea  are  grown  both  in  France  and  Germany, 
as  field  plants,  for  their  seeds,  which  are  used  as  food.  They  are  by  no  means  likely 
to  become  articles  of  general  culture  in  Britain ;  but  it  is  worth  while  to  know  that  they 
may  be  cultivated  here  instead  of  being  imported,  and  also  that  they  form  very  excellent 
articles  of  human  subsistence. 

5281.  The  lentil  is  the  £rvum  i^ns  L.  ;  Lentillon,  Fr.  ;  Lentxen,  Ger.  ;  and  Lentiecia,  Ital.  (fig.  743.) 
It  is  a  legume  of  the  greatest  antiquity,  being  in  esteem  in  Esau's 
time,  and  much  prized  in  Eastern  countries  ever  since.  In  Kgypt 
and  Syria,  they  are  parched  in  a  frying-pan  and  sold  in  the  sho))S,  and 
considered  by  the  natives  as  the  best  food  for  tho.-e  who  undertake 
long  journeys.  The  lentil  is  considered  a  native  of  France,  but  has 
been  known  in  England  from  the  earliest  agricultural  records.  In 
Gerarde's  time  they  were  sown  like  tares,  their  haulm  given  to 
cattle,  and  the  seed  to  i)igcons,  and  used  in  meagre  soup.s. 

5282.  There  are  three  varieties  qf  lentils  cultivated  in  France  and 
Germany  :  the  small  brown,  which  is  the  lightest-flavoured,  and  the 
best  for  haricots  and  soups  ;  the  yellowish,  which  is  a  little  larger, 
and  the  next  best;  and  the  lentil  of  Provence,  which  is  almost  as 
large  as  a  pea,  with  luxuriant  straw,  and  more  fit  to  be  cultivated  as 
a  tare  than  as  food  for  man.  The  French  have  also  a  winter  lentil, 
l.entillon  d'hiver  ;  and  they  cultivate  the  £'rvum  /vrvilia,  I.rntille 
Erse  ou  Ervillier,  and  the  E.  monftnthos,  Len  t)  une  Jteur,  Jarosse 
(i'Auvergne.  The  Spanish  lentil,— G'cisr  enltivi'e,  LentUlc  d'Espagnc, 
Fr. ,  Lenteja,  .Span.,  — is  the  iathyrus  sativus.  (fig.  744.)  It  is  some, 
times  grown  in  gardens  in  this  country,  and  occasionally  in  the  fields 
in  France.     The  lentil  of  Canada,  l.entille  du  Ca7iadn,  Fr.,  is  the 

Ficia  pisiformis  Lin.  {fig.  745.)     ncia  £rvflia  U'illd.,  E'rvum  tctraspcrmum  /.?«.,  and  E.  hirsiitum  I.in., 

are  also  cultivated  in  some  places  as  lentils  ;  and  indeed  the  seeds  of  all  the  tribe  /  icia;  {Enci/ciopcedia  cf 

Plants,  p.  106fi.)  may  be  eaten  by  man. 
5JS:! .  A  tlrt/,  ivarm,  sandy  soil  is  requisite  for  the  lentil ;  it  is  sown  rather  later  than  the  pea,  at  the  rate 

of  a  bushel  or  a  bushel  and  a  half  to  the  acre ;  in  other  respects  its  culture  and  harvesting  arc  the  same. 
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anil  it  r;i:cns  sooner.  The  lentil,  Young  observes,  is  a  crop  not  uncommon  about  Chesterford  in  Essex, 
wliere  tliey  sow  a  buehol  an  acre  on  one  ploughing  in  the  bcgiinih.g  or  middle  of  Blarch.  It  is  there 
the  custom  to  make  hay  of  them,  or  seed  them  for  cutting  into  chaff  for  trough-m  at  for  sheep  and 
horses,  and  they  sow  them  on  both  heavy  and  dry  soils  It  is,  however,  added,  that  the  whole  country 
is  of  a  calcareous  nature.  It  is  likewise  stated,  that  attention  sliould  be  paid  not  to  water  lorscs  soon 
after  eating  this  sort  of  food,  as  they  are  apt  to  hove  them.  '1  hey  are  asserted  to  be  cultivated  for  the 
same  purpose  in  Oxfordshire,   and  probably  in  other  districts. 

.■328+.  T/ic  produce  of  t:  e  lentil  in  gram  is'  about  a  fourth  less  than  that  of  the  tare ;  and  in  straw  it  is  not 
a  third  as  much,  the  plants  seldom  growing  above  one  foot  and  a  half  high.  The  straw  is,  however,  very 
delicate  and  nourishing,  and  preferred  for  lambs  and  calves;  and  the  grain  on  the  Continent  sells  at  nearly 

double  the  price  of  peas.     Ein- 

hoff  obtained  from  3840  parts 

of  lentils,  1260  parts  of  starch, 

and  1433  of  a  matter  analogous 

to  animal  matter. 
5285.   The  use  of  the  lentil  on 

the  Continent  is  very  general, 

both  in  soups  and  dressed  with 

a  butter  sauce  as  haricot.   They 

are  imported  from  Hamburgh, 

and    sold    in    London  for  the 

s.:me  purpose. 
52Sr).  The   chick   pea  {Pois- 

chic/:e    Gauance,   Fr. ;      t'cer 

arietlnuHi,     Jig.  52.),      grows 

naturally    in     the     south     of 

Europe,  and  is  cultivated  there 

for  the  same  purposes  as  the 

lentil,    but   it    is   too   delicate 

for  field  culture  ni  this  coun- 
try. 

.''287.  T/ie  hrlnei/liean  (Phasfeolus  vulgJtris  L.  ;  Haricot,  Fr.  ;  Schminkboline,  Gcr. ;  ar.d  Fagivolo,  Ttal.V 
is  a  native  of  India,  but  ripens  realily  in  dry  summers  in  most  parts  of  Britain.  Its  cullurp  has  been 
hitherto  confined  to  gardens;  but  it  might  be  grown  equally  well  in  dry,  warm,  rich,  and  sheltered  soiN, 
being  grown  in  the  fields  of  Germany,  Switzerland,  and  in  similar  cliinates.  The  sort  generally  used  for 
tins  purpose  is  the  small  dwarf  white;  the  ground  is  prepared  by  several 
stirrings,  and  the  seed  is  dibbled  in  rows  eighteen  inches  or  two  feet 
asunder  in  the  beginning  of  May.  The  ground  is  hoed  and  weeded 
during  the  summer,  and  the  crop  is  ripe  in  August.  It  is  usually 
harvested  by  pulling  up  the  plants,  which,  being  dried,  are  stacked  or 
threshed.  The  haidm  is  of  little  bulk  or  use,  but  the  seed  is  used  in 
making  the  esteemed  French  dish  called  haricot,  which  it  is  desirable 
the  cottagers  of  this  country  should  be  made  acquainted  with.  There 
is,  perhaps,  no  other  vegetable  dish  so  cheap  and  easily  cooked,  and  at 
the  same  time  so  agreeable  and  nourishing.  The  beans  are  boiled  and 
then  mixed  with  a  little  salt  butter  or  other  fat,  and  a  little  milk  or 
water  and  flour.  From  3840  parts  of  kidneybean,  Ein hofT obtained  1805 
parts  of  matter  analogous  to  starch,  851  of  vegeto-animal  matter,  and 
19'J  parts  of  mucilage.  Haricots  and  lentils  are  much  used  in  all 
(  afholic  countries  during  Lent  and  maigre  days,  as  they,  from  their 
peculiar  constituents,  form  so  excellent  a  substitute  for  animal  food. 
During  the  prevalence  of  the  Roman  religion  in  this  country,  they  were 
probably  much  more  generally  used  than  at  present ;  as  reformations 
are  often  carried  farther  than  is  necessary,  possibly  lentils  may  have 
been  left  off  by  Protestants,  lest  the  use  of  them  should  be  considered 
a  symptom  of  popery. 

5288.  The  wliitc  lupine  {Lupin  blane,  Fr.  ;  Luplnus  iilbus  I..,  Jig.  746.) 
was  cultivated  by  the  Romans  as  a  legume,  and  is  still  occasionally 
grown  in  Italy  and  France.  The  seeds  were  formerly,  and  are  sometimes 
now,  used  as  ibod  ;  but  more  generally  the  whole  plant  is  mown  and 
given  as  herbage  to  cattle,  and  soiaetimes  the  crop  is  ploughed  dov.n  ;  s 
manure. 


Chap.  IV. 

Plants  cttllivalcdfor  Iheir  liools  or  Leaves  in  a  recent  Stale  as  Food  for  Man  or  Callle. 

5289.  Plants  cultivated  for  their  roots  or  leaves  are  various,  and  most  of  tlicm  are 
adapted  both  for  human  food  and  that  of  domestic  animals  ;  but  some  are  chiefly  or 
entirely  grown  for  tlic  nurture  of  live  stock.  The  plants  v.-hich  we  include  under  this 
head,  are  the  potato,  turnip,  carrot,  parsnep,  beet,  cabban;e  tribe,  lettuce,  and  chiccory. 
The  culture  of  roots  may  be  considered  a  branch  of  farming  almost  entirely  of  modern 
origin,  and  more  peculiarly  British  than  any  other  department.  Turnips  were  culti- 
vated by  the  Romans,  and  in  modern  times  brought  into  notice  as  objects  of  field  cul- 
ture ill  the  last  ccnturj- ;  but  they  were  most  imperfectly  managed,  and  of  very  little 
utility  in  agriculture  till  their  cidture  was  undertaken  by  the  British  fanner.  The 
potato,  carrot,  and  parsnep  were  also  first  cultivated  in  the  fields  of  this  country,  Fri^ 
able  or  light  soil,  supwior  pulverisation  and  manuring,  the  row-metliod,  and  careful 
after-culture,  are  essential  to  the  maturation  of  the  plants  to  be  treated  of  in  this 
Cliai)ter;  and  hence  the  importance  of  such  crops  as  preparations  for  those  of  the 
bread  corns. 
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5290.    The  initr'uive  j^roducts  of  these  plants  are  thus  given  by  Sir  II.  Davy  :  


i 

Eng'iih  Xame. 

In  1000  Parts. 

Systematic  Name. 

Mniole 

quantity  of 
soluble  or 

matter. 

Mucilage 
starch. 

Saccharine 
sugjr. 

Gluten 
albumen. 

Extract,  or 

dcr'cd  ill!"-' 
lulije  duting 
tva|)Gration. 

Soiamim  tuben"  sum        -      Potato       -        -   J 

jBeta  vulgaris         -         -      Red  beet      - 

clcla            -           .      Mangold  wui  tzel 
^assica  Aipa         -        -      Common  turnip  - 
var.  mtabiga  Swetiish  turnip    - 
TJai'icus  Carr.ta        -        .      Carrot 
7'astinica  satlva        .     -      Parsnep 
jBras:ica  olericea    -        -      Cabbage    - 

From  2()0 
to  200. 
148 
V-S 
\i 
6t 
i« 

7o 

From  COO 
to  \55. 

n 

13 

7 
9 

9 
41 

From  20 
to  15. 
121 
119 
34 
.51 
9J 
•Xl 
24 

From  40 
to  3). 
13 
4 

1 

8 

2 

Sect.  I.  TIte  Potato.  —  Soidimm  tiibeivsum  L.  ;  rcntdndria  Monogynia  L.,  anJ 
Solaneee.  J.  Pomme  de  Terre,  Fr.  ;  Cartcffel,  Ger.  ;  TartiiJJlo  or  Porno  di  Terra,  Ital, ; 
and  Bctata,  Span. 

5'J91.  The  potato  is  ascertained  to  he  a  native  of  Smith  j4merica,  having  been  found 
■iviiil  both  in  Buenos  Ayres  and  in  Chili ;  though  Humboldt  was  very  doubtful  if  that 
could  be  proved  :  he  admits,  however,  that  it  is  naturalised  there  in  some  situations. 
Sir  J.  Banks  {Hart.  Trans,  vol.  i.  p.  8.)  considers  tliat  the  potato  was  first  brought  into 
Europe  from  the  mountainous  parts  of  South  America,  in  the  neighbourhood  of  Quito, 
wliere  they  were  called  papas,  to  Spain,  in  the  early  part  of  the  sixteenth  century.  From 
Spain,  where  they  were  called  battatas,  they  appear  to  have  found  their  way  first  to  Italy, 
where  they  received  the  same  name  with  the  truffle,  taratoujli.  The  potato  was  received 
by  Clusiiis,  at  Vienna,  in  1588,  from  the  governor  of  IMons,  in  Hainault,  who  had  pro- 
cured it  the  year  before  from  one  of  the  attendants  of  the  Pope's  legate,  under  the  name 
of  taratoiijlo,  and  learned  froin  him  that  it  was  then  in  use  in  Italy.  In  Germany  it 
received  the  name  of  cartoffel,  and  spread  rapidly  even  in  Clusius's  time. 

5292.  To  England  the  potato  vas  Ijroiightfrom  I'trginta  by  the  colonists  sent  out  by  Sir  Walter  Raleigh 
in  1584,  who  returned  in  July  l.iSG,  and  "  probably,"  according  to  Sir  Joseph  Banks,  "  brought  with  them 
the  potato."  Thomas  Herriot,  in  a  report  on  the  country,  published  in  De  Bry's  CoHectiun  qf  I'vyages, 
(vol.  i.  p.  17.),  describes  a  plant  called openank  (not  upenau'k,  as  in  the IIo: t.  Trans.),  v.ith  "  roots  as  largo 
as  a  walnut,  and  others  much  larger;  they  grow  in  damp  soil,  many  hanging  togctlicr,  as  if  fixed  on 
ropes ;  they  are  good  food,  cither  boiled  or  roasted."  Gerarde,  in  his  Uobal,  publislied  in  l.')97,  gives  a 
figure  of  the  potato,  under  the  name  of  the  potato  of  J'irgitiia,  whence,  he  says,  he  received  the  roots; 
and  this  appellation  it  appears  to  have  ret.iinetl,  in  order  to  distinguish  it  from  the  battatas,  or  sweet  potato 
(Convolvulus  Bati.tas),  till  the  year  1640,  if  not  longer.  "  The  sweet  potato,"  Sir  Joseph  Banks  observes, 
"  was  used  in  England  as  a  delicacy  long  before  the  introduction  of  our  potatoes  :  it  was  importe<i  in  con- 
siderable quantities  from  Spain  and  the  Canaries,  and  was  supposed  to  possess  the  power  of  restoring 
decayed  vigour.  The  ki-ssing  comfits  of  Falstafl',  and  other  confections  of  similar  imaginary  qualities, 
with  which  our  ancestors  were  duped,  were  prijicipally  made  of  these  and  of  eringo  roots." 

52<i.3.  Tlie  potato  rvas  Jimt  planted  by  Sir  Walter  Ualeigh,  on  his  estate  of  Yoc.ghall,  near  Cork,  and, 
Gough  says,  was  "  cherished  and  cultivated  for  food"  in  that  country  before  its  value  was  known  in 
England;  for,  though  they  were  soon  carried  over  from  Ireland  into  Lancashire,  Gerarde,  who  had  this 
plant  in  his  garden  in  1597,  under  the  name  of  Balthta  virginiana,  recommends  the  roots  to  be  eaten  as  a 
delicate  dish,  not  as  common  food.  I'arkinson  mentions,  that  the  tubers  were  sometimes  roasted,  and 
steeped  in  sack  and  sugar,  or  baked  with  marrow  and  spices,  and  even  preserved  and  candied  by  the 
comfit-makers.  There  is  a  tradition  among  the  peasantry  in  the  county  of  Galway,  that  the  jiotato  was 
introduced  there  previous  to  its  being  known  in  any  other  part  of  Ireland,  owing  to  a  vessel  with  some  of 
the  roots  on  board  having  been  wrecked  on  their  coast,  and  a  few  of  the  roots  having  been  roasted  by 
children  who  found  them,  they  were  so  much  approved  of,  as  to  induce  the  planting  of  the  remainder. 

.'5294.  For  encouraging  tlie  evttivniion  of  potatoes,  with  the  view  of  preventing  famine,  the  Royal  Society 
took  some  measures  in  1G33.  Still,  however,  although  their  utility  as  an  article  of  food  was  bitter  known, 
no  high  character  was  bestowed  on  them.  In  books  of  gardening,  published  towards  the  end  of  the  seven- 
teenth century,  a  hundred  years  after  their  introduction,  they  are  spoken  of  rather  slightingly.  "  They 
are  much  used  in  Ireland  and  America  as  bread,"  says  one  author,  "  and  may  be  projiagatcd  with  advan- 
t.tge  to  poor  people."  —  "  I  do  not  hear  that  it  hath  been  essayed,"  are  the  words  of  another,  "  whether 
they  may  not  be  propagated  in  great  quantities,  for  food  for  swine  or  other  cattle."  Even  the  enlightened 
Evelyn  seems  to  have  entertained  a  prejudice  againt  them  :  "  Plant  potatoes,"  he  says,  writing  in  1CS9, 
"  in  your  worst  ground.  Take  them  up  in  November  for  winter  spending  ;  there  will  enough  remain  for 
a  stock,  though  ever  so  exactly  gathered."  But  the  use  of  potatoes  gradually  spread,  as  their  excellent 
qualities  became  better  understood.  It  was  near  the  middle  of  the  eighteenth  century,  however,  before 
they  were  generally  known  over  the  country  :  since  that  time  they  have  been  most  extensively  cultivated. 
In  1796,  it  was  found  thai,  in  tlie  county  of  Essex  alone,  about  HIX)  acres  were  plantetl  with  jiotatoes  for 
the  supply  of  the  London  market.  This  must  form,  no  doubt,  the  principal  sui>i>ly  ;  but  many  fields  of 
potatoes  are  to  be  seen  in  the  other  counties  bordering  on  the  capital,  and  many  ship-loads  are  annually 
imported  from  a  distance.     In  every  county  in  Engl.ind,  it  is  now  more  or  less  an  object  of  field  culture. 

5295.  Potatoes,  as  an  article  of  hvmanfood,  are,  next  to  wheat,  of  the  greatest  im- 
portance in  the  eye  of  the  political  economist. 

5296.  From  no  other  crop  that  can  be  cultivated  will  the  public  derive  so  much  food  as  from  this  valu- 
able esculent ;  and  it  admits  of  demonstration,  that  an  acre  of  potatoes  will  feed  double  the  number  of 
people  that  can  be  fed  from  an  acre  of  wheat.  Potatoes  are  also  a  nourishing  and  healthy  food,  relished 
by  almost  every  palate;  and  it  is  believed  there  is  hardly  a  dinner  served  up  for  six  months  in  the  year 
without  them,  in  any  part  of  the  kingdom.  Notwithstanding  all  these  things,  and  they  are  of  gieat'im. 
pcrtaiice  in  one  point  of  view,  we  are  doiibtful  whether  potatoes  can  be  placed  so  high  in  the  scale  as 
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Thoy  require  a  groat  deal  of  manure,  while,  generally  speaking,  little  is  returned  by  tliem  ;  tliry  are  a 
Inilk'v  unhandy  article,  troublesome  in  the  lifting  and  carrying  processes,  and  interfering  with  the  seed 
seaso'n  of  wlieat,  tlie  most  important  one  to  him;  and,  from  particular  circumstances,  they  caimot  be 
vended  unlc-swhen  raised  in  the  vicinity  of  large  towns  :  hence  they  are  in  most  respects  an  unprofitable 
article.  To  the  farmer,  the  real  criterion  is  the  profit  which  potatoes  will  return  in  feeding  beasts  ;  and 
here,  we  apprehend,  the  result  will  altogether  be  in  favour  of  turnips,  and  rutabaga,  as  the  most  profitable 
arlicles  for  that  purpose. 

5211".  What  is  called  the  yam,  or  Surinam  potato,  was  formerly  considered  of  importance  to  the  farmer, 
as  an  assistant  to  his  turnip  crop,  or  rather  a  succedaneum,  which  is  of  material  benefit  when  turnips  are 
consumed  ;  but  as  this  variety  cannot  be  used  as  human  food,  the  extension  of  its  culture  cannot  be 
recommended.  By  cultivating  any  of  the  good  eating  sorts  for  the  use  of  cattle,  a  succedaneum  may  be 
had  for  the  human  species  in  years  of  scarcity. 

5298.  'The  value  of  potatoes  as  a  fallow  crop,  and  as  an  article  of  food  for  cattle  com- 
pared with  turnips  and  ca1)bages  for  the  same  purposes,  Marshal  observes,  may  be  con- 
sidered thus : — 

5209.  Potatoes  are  more  nutritious  ;  and,  in  the  opinion  of  those  who  have  used  them,  fatten  cattle 
much  quicker  than  either  turnips  or  cabbages.  Potatoes,  too,  being  secured  from  the  severities  of  winter, 
are  a  more  certain  article  of  fatting  than  turnips  or  cabbages ;  both  of  which  are  liable  to  perish  under 
an  alternation  of  frost  and  thaw  ;  and  the  turnip,  more  particularly,  is  locked  up,  or  rendered  more  diffi- 
cult to  be  come  at,  during  a  continuance  of  snow  or  frost.  Turnips  and  cabbages,  if  they  out- weather  the 
severities  of  winter,  occupy  the  soil  in  the  spring  when  it  should  be  prepared  for  the  succeeding  croj) ; 
while  potatoes,  if  properly  laid  up,  are  a  food  which  may  be  continued  without  inconveniency  until  the 
cattle  be  hnished,  or  the  grass  has  acquired  the  requisite  bite  for  finishing  them  in  the  field.  On  the  other 
liand,  potatoes  are  a  disagreeable  crop  to  cultivate :  the  planting  is  a  tedious  dirty  business  ;  and  taking 
them  up  may  be  called  the  filthiest  work  of  hu.sbandry,  especially  in  a  wet  autumn.  A  powerful  argu- 
ment for  the  extensive  culture  of  potatoes  as  food  for  live  stock  is,  that  in  seasons  of  scarcity  they  can  be 
adopted  as  human  food.  Here,  as  in  many  other  points,  the  opinion  of  Marshal  and  other  English  agricul- 
turists is  rather  at  variance  with  that  of  the  Northumberland  and  Berwickshire  cultivators.  In  Berwick- 
shire and  Roxburghshire,  a  crop  of  potatoes  is  often  taken  before  turnips,  by  means  of  which  the  land  is 
restored  to  a  fertile  state. 

5300.  Tlie  varieties  of  the  potato  are  innumerable  :  they  differ  in  theii  leaves  and  bulk 
of  haulm ;  in  the  colour  of  the  skin  of  the  tubers ;  in  the  colour  of  the  interior  com- 
pared with  that  of  the  skin  ;  in  the  time  of  ripening  ;  in  being  farinaceous,  glutinous,  or 
watery ;  in  tasting  agreeably  or  disagreeably  ;  in  cooking  readily  or  tediously ;  in  the 
lengtli  of  the  subterraneous  stolones  to  which  the  tubers  are  attached ;  in  blossoming 
or  not  blossoining ;  and,  finally,  in  the  soil  which  they  prefer.  J 

5,)0I.   The  earliest  varieties  of  the  potato  are  chiefly  cultivated  in  gardens,  and  therefore  we  shall  only  9 

notice  such  early  sorts  as  are  grown  in  the  fields.     These  are —  ^ 

The  early  kidnc>'.  The  nonsucli.  The  early  shaw,  and  The  early  champion. 

The  last  is  the  most  generally  cultivated  round  London  ;  it  is  very  prolific,  hardy,  and  mealy.  Early 
varieties,  with  local  names,  are  cultivated  near  most  large  towns,  especially  Manchester,  Liverpool,  Glas- 
gow, Edinburgh,  and  the  metropolis. 

5302.  The  late  field  varieties  in  most  repute  are  — 

Tlie  red-nosed  kidney.  Black  skin,  white  interior,  and  good. 

I.arj^  kidney.  Purple,  Tery  mea'y,  productive,  and  keeps  well. 

Uread  fruit,  raised  in  1810,  from  seed,  and  estermed  one  of  Red  apple,  mealy,  keeps  the  longest  of  any. 

the    best  field  potatoes,  being   white,  mealy,  well  tasted.  Tartan,  or  purp'e  and  white  skinned,  an  esteemed    Scotch 

and  prolific.  pot.uo,  prolific,  mealy,  exceedingly  well  tasted,  and  keejis 

Lancashire  pink  eye,  good.  well. 

5303.  The  varieties  grown  exclusively  as  food  for  live  stock  are  — . 

The  yam  or  Surinam  potato  ;  large,  red  and  white  skinned,  The  ox  noble  ;  large,  yellow  without  and  within,  very  prolific, 

and' the  interior  veined  with  red;  flavour  disagteeaMe,  and  not  fit  to  ent. 

not  such  as  to  admit  of  its  being  used  as  human  food.    It  The  late  champion;  large  and  prolific,  white  skinned,  and  may 

succeeds  best  on  heavy  lands.  by  used  as  human  food. 

5.301'.  New  varieties  of  potatoes  are  procured  with  the  greatest  case.  The  following  directions  are  given 
in  a  useful  work  on  this  plant :  —  Pluck  off  the  apples  when  the  stalk  has  ceased  to  vegetate  and  is  drying  up. 
The  seed  being  then  fully  ripe,  break  the  apple  in  a  hair  sieve,  wash  the  pulp  clean  from  the  seeds,  and 
dry  them  in  the  sun  ;  then  sow  the  seed  in  beds  in  March,  and  take  the  jiotatoes  up  in  October.  They 
will  attain  the  size  of  nutmegs,  or  at  most  be  no  larger  than  walnuts.  Select  the  fairest  and  best,  and  keep 
them  secure  from  frost  by  thoroughly  drying,  and  intermixing,  and  covering  them  with  sifted  wooii  or 
coal-ashes.  Plant  them  in  April  following,  at  the  distance  of  fifteen  inches  asunder;  and  when  the  plant 
is  two  inches  high,  hill  them  with  fresh  earth.  This  maybe  done  several  times,  constantly  taking  care  to 
keep  them  clean  from  weeds.  Observe  when  the  stalks  decay  ;  some  will  be  found  decaying  much  sooner 
than  others ;  these  are  the  early  kinds,  but  those  that  decay  last  are  the  sorts  which  come  late.  Take 
them  up  in  rotation  as  they  ripen,  and  let  the  produce  of  each  jiotato  be  kept  separate  till  the  next  year. 
Such  as  come  early  may  be  tried  as  soon  as  tliey  are  taken  up,  by  dressing  one  or  two  :  should  they  be 
approved,  the  remainder  may  be  preserved  ;  but  those  which  are  late  should  not  be  tried  before  January 
or  February,  for  it  will  be  found  that  the  late  kind  of  potatoes,  newly  raised,  are  very  soft,  and  cut  like 
soap,  until  they  have  been  hoarded  a  certain  time,  when  they  become  mealy.  Under  each  stalk  you  may 
expect  to  find  a  gallon  of  potatoes;  those  planted  the  third  year  may,  perhaps,  produce  two  sacks;  anil 
their  increase  afterwards  will  be  very  considerably  greater.  Thus  it  takes  full  three  years  to  form  an  ade- 
quate judgment  of  potatoes  raised  from  seed  ;  and,  after  all,  if  one  in  ten  succeed  so  as  to  be  worth  pre. 
serving,  it  is  as  much  as  can  be  reasonably  expected.  In  general,  the  produce  of  the  seed  will  resemble 
the  parent  stock  ;  but  red  varieties  will  give  both  wliitc  and  red  offspring,  and  among  the  oftSpring  of 
kidneys  will  be  found  round-shaped  tubers.  One  great  advantage  of  raising  varieties  from  seed  is  alleged 
to  be  the  invigoration  of  the  vegetative  principle. 

5:-i05.  Some  of  the  earlier  sorts  if  potatoes  do  not  blossom,  and  consequently  do  not,  under  ordinary 
management,  produce  seeds.  To  procure  blossoms  and  seeds  from  these,  it  is  necessary,  from  time  to 
time,  during  the  early  part  of  the  summer,  to  remove  the  earth  from  the  roots  of  the  plants,  and  pick  off 
the  tubers  or  potatoes  as  they  begin  to  form.  By  thus  preventing  the  strength  of  the  plant  from  being 
employed  in  forming  tubers  at  the  root,  it  will  flow  into  the  leaves  and  herbage,  and  produce  blossoms  and 
apples.  Knight,  the  president  of  the  Horticultural  Society,  by  adopting  this  practice,  succeeded  in  pro- 
curing seeds  from  some  sorts  of  potatoes  which  had  never  before  produced  blossoms;  and  from  these 
seeds  he  raised  excellent  varieties,  some  hardy  and  less  early,  others  small  and  very  early.  He  farther 
impregnated  the  blossoms  produced  by  these  early  potatoes  with  other  sorts,  some  early  and  some  late  (in 
the  way  in  which  graziers  cross  the  breeds  of  cattle  to  in^'prove  the  ofFspring),  and  he  succeeded  in  producing 
varieties,  more  early  than  late  sorts,  and  more  hardy  and  prolific  than  any  early  potatoes  he  had  seen. 
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These  ho  cultivated  in  his  fields,  deeming  them  preferable  to  all  other  sorts  .is  adiniftiiij  of  Lit?.-  plant- 
ing and  earlier  removal ;  and  this  practice  he  justly  considered  as  highly  favourable  to  the  succteding  crop 
of  wheat. 

.5306.  In  choosing  a  sort  or  sorts  of  potatoes  from  the  numerous  varieties  which  are  to  be  found  every 
where,  perhaps  the  best  way  is,  for  the  selector  to  procure  samples  and  taste  them,  and  to  fix  on  what 
best  pleases  his  palate.  The  shaw  is  one  of  the  best  early  potatoes  for  general  field  culture;  and  the 
kidney  and  bread-fruit  are  good  sorts  to  come  in  in  succession.  The  Lancashire  pink  is  also  an  excellent 
potato  ;  and  we  have  never  in  any  part  of  the  British  Isles  tasted  a  potato  equal  in  raealine.-sand  flavour  to 
this  variety,  as  cultivated  round  Prescot,  near  Liverpool.  The  red  apple  and  tartan  are  of  undoubted  pre- 
ference as  late  or  long  keeping  potatoes.  The  yam  is  decidedly  the  best  potato  for  stock,  and  will  produce 
from  twelve  to  fifteen  tons  per  acre. 

5.307.  The  soil  in  which  the  potato  thrives  best  is  a  light  loam,  neither  too  dry  nor  too 
moist,  but  if  rich,  it  is  so  much  the  better.  They  may,  however,  be  grown  well  on  many 
other  sorts  of  lands,  especially  those  of  the  mossy,  inoory,  and  similar  kinds,  wliere  they 
are  free  from  stagnant  moisture,  and  have  had  their  parts  well  broken  down  by  culture, 
and  a  reasonable  portion  of  manure  added.  The  best-flavoured  table  potatoes  are  almost 
always  produced  from  a  newly  broken  up  pasture  ground  not  manured  ;  or  from  any  new 
soil,  as  the  site  of  a  grubbed  up  copse  or  hedge,  or  the  site  of  old  buildings  or  roads. 
Repeated  on  the  same  soil  they  very  generally  lose  their  flavour.  The  yam  produces  the 
largest  crops  on  a  loamy  and  rather  strong  soil,  though  it  will  grow  well  on  any  that  is 
deeply  ploughed  and  well  manured. 

.OSOS.  In  preparing  the  soil  for  potatoes,  it  is  of  much  importance  to  free  it  as  completely  as  possible  from 
root  weeds,  which  cannot  be  so  well  extirpated  afterwards,  as  in  the  culture  of  turnips,  and  some  other 
drilled  crops,  both  because  the  horse-hoe  must  be  excluded  altogether  at  a  time  when  vegetation  is  still 
vigorous,  and  because  at  no  period  of  their  growth  is  it  safe  to  work  so  near  the  plants,  especially  after 
they  have  made  some  progress  in  growth.  It  is  the  earlier  time  of  planting,  and  of  finishing  the  after- 
culture, that  renders  potatoes  a  very  indifferent  substitute  for  fallow,  and  in  this  respect  in  no  degree  com- 
parable to  turnips.  For  this  reason,  as  well  as  on  account  of  the  great  quantity  of  manure  required,  their 
.«mall  value  at  a  distance  from  large  towns,  and  the  great  expense  of  transporting  so  bulky  a  commodity, 
the  culture  of  potatoes  is  by  no  means  extensive  in  the  best  managed  districts.  Unless  in  the  immediate 
v.cinity  of  such  towns,  or  in  very  populous  manufacturing  counties,  potatoes  do  not  constitute  a  regular 
rotation  crop,  though  they  are  raised  almost  every  where  to  the  extent  required  for  the  consamption  of 
the  farmer  and  his  servants,  and,  in  some  cases,  for  occasionally  feeding  horses  and  cattle,  particularly  late 
in  spring.  The  first  ploughing  is  given  soon  after  harvest,  and  a  second,  and  commonly  a  third,  early  in 
spring;  the  land  is  then  laid  up  into  ridgelets,  from  twenty-seven  to  thirty  inches  broad,  as  for  turnips, 
and  manured  in  the  same  manner. 

5309.  The  best  manvrc  for  the  potato  appears  to  be  littery  farmyard  dung  ;  and  the  best  mode  of  apply- 
ing it,  immediately  under  the  potato  sets.  Any  manure,  however,  may  be  applied,  and  no  plant  will  bear 
a  larger  dose  of  it,  or  thrive  in  coarser  or  less  prepared  manure  :"  even  dry  straw,  rushes,  or  spray  of  trees, 
may  be  made  use  of  with  success.  It  is  alleged,  however,  that  recent  horse  manure,  salt,  and  soapers' 
ashes,  have  a  tendency  to  give  potatoes  a  rank  taste,  and  to  render  them  scabby. 

5,310.  The  best  climate  for  the  potato  is  one  rather  moist  than  dry,  and  temperate  or 
cool,  rather  than  hot.  Hence  the  excellence  of  the  Irish  potatoes,  which  grow  in  a  dry, 
loamy,  calcareous  soil,  and  moist  and  temperate  climate  :  and  hence,  also,  the  inferiority 
of  the  potatoes  of  France,  Spain,  and  Italy,  and  even  Germany.  In  short,  the  potato 
is  grown  nowhere  in  the  world  to  the  same  degree  of  perfection  as  in  Ireland  and  Lanca- 
shire, and  not  even  in  the  south  of  England  so  well  as  in  Scotland,  and  the  north  and 
western  counties :   all  which  is,  in  our  opinion,  clearly  attributable  to  the  climate. 

5311.  The  season  for  planting  potatoes  in  the  fields,  depends  much  on  the  soil  and 
climate.  Where  these  are  very  dry,  as  they  always  ought  to  be  for  an  early  crop,  the  sets 
are  usually  put  in  the  ground  in  March  or  earlier;  but  for  a  full  crop  of  potatoes,  April 
is  the  best  time  for  planting.  Potatoes,  indeed,  are  often  planted  in  the  end  of  May, 
and  sometimes  even  in  June  ;  but  the  crops,  although  often  as  abundant,  are  neither  so 
mellow  nor  mature  as  when  the  sets  are  planted  in  April,  or  in  the  first  eight  or  ten 
days  of  May.      For  seed,  however,  they  are  preferable. 

5312.  In  preparing  the  sets  of  potatoes,  some  cultivators  recommend  large  sets,  others 
small  potatoes  entire,  and  soine  large  potatoes  entire.  Others,  on  the  ground  of  experi- 
ence, are  equally  strenuous  in  support  of  small  cuttings,  sprouts,  shoots,  or  even  only  the 
eyes  or  buds.  With  all  these  diflerent  sorts  of  sets,  good  crops  are  stated  to  have  been 
raised,  though  tolerable-sized  cuttings  of  pretty  large  potatoes,  with  two  or  three  good  eyes 
or  buds  in  each,  are  probably  to  be  preferred. 

5313.  Independently  of  the  increased  expense  of  the  seed,  it  is  never  a  good  practice  to  make  use  of  whole 
potatoes  as  sets.  The  best  cultivators  in  Ireland  and  Scotland  invariably  cut  the  largest  and  best  potatoes 
into  sets,  rejecting,  in  the  case  of  kidney  potatoes,  the  root  or  mealy  end  as  having  no  bud,  and  the  top  or 
watery  end  as  having  too  many.  No  objection  is  made  to  two  or  even  three  buds  on  each  set,  though  one 
is  considered  sufficient.  A  very  slight  exercise  of  common  .sense  might  have  saved  the  advocates  for 
shoots,  scooped  out  eyes,  &c.,  their  experiments  and  arguments  ;  it  being  evident,  as  Brown  has  observed, 
to  every  one  with  any  practical  knowledge  of  the  nature  of  vegetal)les,  that  the  strength  of  the  stem  at 
the  outset  depends  in  direct  proportion  upon  the  vigour  and  power  of  the  set.  The  set,  therefore,  ought 
to  be  large,  rarely  smaller  than  the  fourth  p.^rt  of  the  potato ;  and  if  the  potato  is  of  small  size,  one  half  of 
it  may  be  profitably  used :  at  all  events,  rather  err  in  giving  over-large  sets,  than  in  making  them  too 
small ;  because  by  the  first  error  no  great  lo.ss  can  be  sustained  ;  whereas,  by  the  other,  a  feeble  and  late 
crop  may  be  the  consequence.  It  is  ascertained  beyond  doubt  in  Lancashire,  Cheshire,  and  other  counties 
in  the  north  and  west  of  England,  that  sets  taken  from  the  top  or  watery  end  of  the  potato,  planted  at  the 
same  time  with  sets  taken  at  the  root  or  mealy  end,  will  ripen  their  tubers  a  fortnight  sooner.  It  is  ascer. 
tained  also,  and  accounted  for  on  the  same  general  principle,  that  the  plants  raised  from  unripe  tubers 
are  both  vigorous  and  more  early  than  such  as  are  raised  from  tubers  perfectly  ripe.  (See  Gard.Mag.vo].ii.) 

5.;i4.  Sets  should  alwai/s  be  cut  some  <iai/s  licfore  p/iintitig,  that  the  wounds  may  dry  up  ;  but  no  harm 
will  result  from  performing  this  operation  several  weeks  or  months  beforehand,  provided  the  sets  are  not 
exposed  too  much  to  the  drought  so  as  to  deprive  them  of  their  natural  moisture. 
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r>Mj.  The  qiinntilji  of  sets  depomls  on  the  size  of  the  potatoes;  in  general,  where  the  s"ts  are  sufficiently 
larRO,  from  eight  to  tell  cwt.  will  be  required  for  an  acre :  more  than  ten  for  yams,  and  I'ewer  tlian  eijh-t  cwt. 
for  the  early  nonsuch  and  ash-leaved. 

S.Tie.    The  modes  of  planting  the  ^jotato  are  various. 

!)"n.  Where  spade  cullure.  is  employed,  they  are  very  frequently  planted  on  beds  (provincially  lazy-beds), 
of  fi'ur  or  six  feet  wide,  with  a  trench  or  gutter  of  a  foot  or  eighteen  inches  in  width  between,  which 
supplies  soil  for  earthing  up  the  potatoes.  This  is  the  rudest  mode  of  pl.inting  and  cultivating  potatoes, 
and  unworthy  of  being  imitated  either  on  a  farm  or  in  a  garden.  The  next  mode  is  planting  on  a  plain 
surface  either  with  or  without  manure,  according  to  the  state  of  the  soil.  Here  the  sets  are  placed  in 
rows,  vvith  a  distance  of  from  eighteen  inches  to  two  feet  and  a  half  between  the  rows  according  to  the 
kind  of  potato,  and  from  four  to  nine  inches  in  the  rows.  In  planting,  a  hole  for  each  set  is  made  by  a 
man  with  a  spade,  while  a  woman  or  boy  drops  the  set,  and  the  earth  is  replaced  ;  or  the  potato  dibber  is 
used  and  the  ground  afterwards  slightly  harrowed.  Another  mode  of  planting  on  a  plain  surface,  when 
the  soil  is  inclined  to  be  dry,  is  in  some  cases  practised,  which  is,  after  the  land  has  been  brought  into  a 
proper  condition  by  (iloughing  over  twice  or  oftener  and  well  harrowed,  to  spread  the  manure  regularly 
over  the  whole  surface,  the  sets  being  planted  in  every  third  furrow,  and  the  dung  with  the  fine  earth 
turned  upon  them  by  the  next  fun-ow  of  the  plough.  In  this  way  the  manure  is  however  placed  upon  the 
sets  which  has  on  experiment  been  fully  shown  to  be  injurious  to  the  produce.  Besides,  from  the  whole 
of  the  surface  of  the  ground  being  covered  with  dung,  a  considerably  larger  proportion  must  be  requisite 
than  when  deposited  only  in  the  drills,  and  of  course  the  crop  cannot  be  cultivated  to  advantage  in 
that  respect. 

.5.'318.  In  pfnntlng  Che  potato  on  sward  land,  after  it  has  been  prejiared  by  the  use  of  a  plough  that  just 
pares  off  the  surface  and  deposits  it  in  the  furrow,  it  is  advised  by  Somerville  to  place  the  sets  upon  the 
inverted  sod,  and  cover  them  with  the  loose  mould  from  below  by  means  of  a  common  plough  ;  or  the 
trench  plough  may  be  used  with  perhaps  more  advantage ;  but  a  better  method  is  that  of  paring  and 
barniu".  In  some  cases  the  practice  is,  however,  to  turn  down  the  turf  with  or  without  manure,  and 
then  to^'put  in  the  sets  by  a  dibble;  though  the  former  is  probably  the  better  practice,  as  the  turfy  mate- 
rial on  which  the  sets  are  put  soon  begins  to  decay,  and  the  purpose  of  a  manure  is  in  some  measure 
answered  by  it.  It  is  a  plan  that  may  be  adopted  with  advantage  where  manure  is  scarce,  as  in  bringing 
waste  and  other  coarse  grass  lands  into  the  state  of  preparation  for  grain  crops. 

5oU'.  A  mode  of  planting  potatoes  and  ot  the  same  lime  trenching  the  land,  is  practised  in  Lancashire, 
and  in  some  districts  in  the  north-east  of  Scotland.  The  farmer  having  carried  the  dung,  and  laid  it  on 
the  field  in  heaps,  at  proper  distances,  the  operation  is  performed  by  the  manufacturers  and  people  who 
rent  the  field,  and  in  the  following  manner  :  —  Across  the  end  of  the  ridge  a  trench  is  formed,  about 
three  feet  wide,  and  from  ten  to  fourteen  inches  deep,  according  to  the  depth  and  quality  of  the  subsoil. 
That  being  done,  a  second  trench  of  the  same  breadth  is  inarked  off,  and  the  surface-soil,  to  the  depth  of 
six  or  eight  inches,  is  thrown  into  the  bottom  of  the  former  trench,  over  which  a  sufficient  quantity  of 
dung  being  laid,  the  potatoes  are  planted  at  the  distance  of  eight  or  ten  inches  from  each  other,  and  then 
as  much  eartJi  is  taken  from  the  bottom  of  the  second  trench  as  is  necessary  for  covering  the  potato  sets, 
and  making  up  the  first  trench  to  its  former  level  Thus  the  field  being  completely  trenched,  well 
manured,  and  kept  thoroughly  clean  by  repeated  hand.hoeings,  must  not  only  produce  an  abundant 
crop  of  potatoes,  but  must  also  be  in  high  condition  for  receiving  whatever  kind  of  seed  may  be  after- 
wards sown. 

5320.  Tlie  mode  of  planting  potatoes  practised  by  the  best  farmers  of  the  northern  districts,  is  in 
drills  formed  by  the  plough  in  the  same  manner  as  in  preparing  the  land  for  turnips.  The  soil  is  laid  up 
into  ridgelets  from  twenty-seven  to  thirty  inches  broad,  the  manure  is  distributed  between  them,  and 
on  this  manure  the  sets  are  placed  from  four  to  eight  inches  asunder  :  they  are  then  covered  by  reversing 
the  ridgelets. 

5321.  The  planting  of  early  potatoes  is  carried  to  a  very  high  degree  of  perfection  in  Lancashire.  It  is 
stated  in  The  Lancashire  Agricultural  Report,  in  respect  to  the  raising  of  seed  potatoes,  that  upon  the 
same  ground  from  which  a  crop  has  already  been  taken,  the  early  seed-potatoes  are  in  some  places  after, 
wards  planted;  which,  after  being  got  up  about  November,  are  immediately  cut  up  into  sets,  and  pre. 
served  in  oat  husks  or  saw-(Uist,  where  they  iremain  till  March,  when  they  are  planted,  after  having  had  one 
sprout  taken  oft',  which  is  also  planted.  The  sprouts  are  of  a  length  sufficient  to  appear  above  ground  in  the 
space  of  a  week.  But  the  most  approved  method  is,  to  cut  the  sets,  and  put  them  on  a  room-floor,  where  a 
strong  current  of  air  can  be  introduced  at  pleasure,  the  sets  laid  thinner,  as  about  two  layers  in  depth, 
and  covered  with  the  like  m.iterials  (chaff  or  saw-dust)  about  two  inches  thick  :  this  screens  them  from 
the  winter  frosts,  and  keeps  them  moderately  warm,  causing  them  to  vegetate ;  but  at  the  same  time 
admits  air  to  strengthen  them,  and  harden  their  shoots,  which  the  cultivators  improve  by  opening  the 
doors  and  windows  on  every  opportunity  aflTorded  by  mild  soft  weather.  They  frequently  examine  tiieni  ; 
and  when  the  shoots  are  sprung  an  inch  and  a  half,  or  two  inches,  they  carefully  remove  one  half  of  their 
covering,  with  a  wooden  rake,  or  with  the  hands,  taking  care  not  to  disturb  or  break  the  shoots.  Light 
is  requisite,  as  well  as  air,  to  strengthen  and  establish  the  shoots ;  on  which  account  a  green-house  has  the 
advantage  of  a  room,  but  a  room  answers  very  well  with  a  good  window  or  two  in  it,  and  if  to  the  sun  still 
better.  In  this  manner  they  suffer  them  to  remain  till  the  planting  season,  giving  them  all  the  air  possible 
by  the  doors  and  windmvs,  when  it  can  be  done  with  safety  from  frost :  by  this  method  the  shoots  at  the 
top  become  green,  leaves  are  sprung,  and  are  moderately  hardy.  They  then  plant  them  in  rows,  in  the 
usual  method,  with  a  setting-stick;  and  carefully  fill  up  the  cavities  made  by  the  setting-stick;  by  this 
method  tliev  are  enabled  to  bear  a  little  frost  without  injury.  The  earliest  potato  is  the  superfine  white 
kidnev  ■  from  this  sort,  upon  the  same  ground,  have  been  raised  four  crops,  having  sets  from  the  repo- 
sitory ready  to  put  in  as  soon  as  the  others  were  taken  up;  and  a  fifth  crop  is  sometimes  raised  from  the 
same  lands,  the  same  year,  of  transplanted  winter  lettuce.  The  first  crop  had  the  advantage  of  a  covering 
in  frosty  nights.  It  is  remarked  that  this  useful  information  was  communicated  by  J.  Blundell,  Ormskirk, 
and  has  hitherto  been  known  only  among  a  very  few  farmers 

5322.  In  the  rrestern  parts  of  Lancashire  the  early  potato  is  cultivated  in  the  fields  in  warm  situations, 
and  brought  to  market  in  the  end  of  May  and  during  June.  The  chief  sorts  there  grown  for  this  purpose 
are  the  lady's  finger,  or  early  Ruflbrd  kidney,  and  the  early  round  potato.  The  cultivators,  aware  that 
tho'buds  from  the  root  and  top  end  of  the  tuber  germinate  at  different  periods,  assort  their  sets  in  the 
following  manner : — The  sets  near  the  top  end  [jig.lil.  a)  are  found  to  come  to  maturity  a  fortnight 

earlier  than  those  at  the  root  end  (rf) ;  and  these,  therefore,  form  two  classes  of  sets 
for  an  earlier  and  a  later  crop.  The  sets  from  the  middle  (i,  r,)  arc  put  together 
for  an  intermediate  crop.  The  sets  are  planted  in  the  month  of  March  or  beginning 
of  April,  in  drills  of  twenty-four  drills  in  twenty  yards,  in  the  following  manner  :  — 
After  the  drills  are  formed  (fig.  748.  a),  loose  earth  is  brushed  with  a  spade  or 
harrowed  down,  to  the  depth  of  six  inches,  in  the  interval  between  them  (A) ; 
dung  is  then  placed  over  this  loose  earth,  to  the  depth  of  four  or  five  inches  (c) ; 
the  potato  sets  of  the  earliest  degree  [fig.  747.  a)  are  then  laid  on  the  manure, 
at  four  or  five  inches  apart,  for  the  early  crop ;  and  sets  of  the  second  degree 
(fig.  747.  b.),  at  from  six  to  eight  inches  apart,  for  later  crops ;  and  so  on.  The 
sets  for  the  early  crop  are  then  covered  with  a  spade,  to  the  depth  of  two  inches, 
and  subsequently  covered,  at  two  or  three  different  times,  to  the  depth  of  about 
five  inches.     The  second  and  tlnrd  crops  are  usunliy  covered  with   the  plough. 
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Some  lay  the  potatoes  intended  for  plants  early  in  the  year,  before  they  are  wanted  to  be  cut,  loose  and 

separate  in  straw,  or  on  warm  boarded  Hoors ;  and  others  i)Ut 
them  on  flakes  or  frames,  in  warm  situations  near  the  (Ire,  for 
the  sam«  purpose,  in  order  that  they  may  sprout ;  and  when  so 
sprouted  to  the  length  of  half  an  inch  or  an  inch,  they  are  then 
carefully  cut  as  described,  assorted,  and  planted.  {Gard.  Mag. 
vol.  i.  p.  -lO".) 

5."2-3.  In  the  north  of  Lancashire  the  potatoes  are  removed 
from  their  winter  quarters  in  the  last  week  of  January,  and 
spread  out  on  a  floor  or  placed  on  shelves  in  a  room  where  a 
fire  is  kept,  or  in  an  upper  room  of  a  warm  house.     On  the  2d 
of  February  they  are  covered  with  a  blanket  or  woollen  cloth  for 
about  four  weeks,  which  is  then  taken  off  in  order  to  harden  the 
sprouts.    Towards  the  latter  end  of  March  the  sprouts  will  be 
found  about  two  inches  long,  and,  if  they  are  carefully  set,  the 
potatoes  will  be  ready  in  seven  or  eight  weeks  afterwards.     Some 
bring  the  sets  forward  by  spreading  them  out  and  slightly  cover- 
ing them  with  light  mould  under  the  stage  or  on  the  shelves  of 
a  greenhouse,  or  in  a  cucumber  frame,  or  in  a  lott  over  a  stable 
or  cow-house.  (Gnrd.  Mag.  vol.  ii.  ]\  48.} 
5.32i  In  Denbighshire  the  early  potatoes  cultivated  are  the  Fo.xley,  the  Nelson,  and  the  KufTord  kidney. 
Potatoes  intended  for  sets  the  following  year  are  taken  up  before  they  are  ripe,  just  when  the  outer  skin 
peels  off,  and  before  the  stalk  or  stem  begins  to  wither  ;  they  are  then  laid  upon  a  gravel  walk,  or  any  dry 
surface  fully  exposed  to  the  sun  :  they  remain  in  that  situation  for  a  month  or  six  weeks,  when  they 
become  quite  green  and  soft,  as  if  roasted,  and  often  much  shrivelled  ;  they  are  then  put  away  in  a  cellar 
or  pit,  where  they  will  remain  dry,  and  neither  invaded  by  frost  nor  much  heat.     In  February  they  are 
examined,  and  every  eye  being  then  generally  found  full  of  long  sprouts,  they  are  fit  to  be  planted.     The 
tubers  are  therefore  cut,  seldom  into  more  than  tivo  sets,  viz.  the  eye  or  top  part,  which  is  planted  by  itself, 
and  found  to  come  a  fortnight  earlier  ;  and  the  root  or  bottom  part,  which  succeed  them.    {Gard.  Mag. 
vol.  ii.  p.  172.) 

5325.  /«  gardens  in  the  south  of  England  potatoes  are  planted  in  a  warm  border  from  the  first  week 
of  October,  till  the  latter  end  of  November.  They  are  placed  nine  or  ten  inches  under  the  surface,  and 
well  covered  with  dung.  About  the  latter  end  of  March  they  begin  to  appear  above  the  surface,  when 
the  ground  is  deeply  hacked  with  a  mattock,  and  made  very  loose  about  the  plants  ;  then  in  a  fortnight 
or  three  weeks  move  the  surface  again,  but  the  plants  need  not  be  earthed  up  unless  they  are  very  much 
exposed  to  the  wind,  when  a  little  may  be  drawn  about  them  to  keep  them  steady.  By  this  method  fine 
ash-leaved  kidney  potatoes  may  be  gathered  by  the  12th  or  15th  of  May,  even  in  situations  not  very 
favourable  for  early  crops,  and  nearly  three  weeks  earlier  than  they  can  be  gathered  from  sets  planted  in 
the  same  situation  in  the  latter  end  of  February ;  and  if  ordinary  care  is  taken  in  planting,  no  danger 
need  be  apprehended  from  the  frost.  {Gard.  Mag.  vol.  vi.  p.  59.)  Every  farmer  knows  that,  among  the 
corn  raised  after  a  crop  of  potatoes,  potato  plants  will  be  found  which  can  only  have  sprung  from  tubers 
preserved  there  all  the  winter,  in  consequence  of  having  been  buried  by  the  plough  deeper  than  the  frost 
could  reach.  It  is  evident,  therefore,  that  this  garden  mode  of  raising  a  crop  of  early  potatoes  might  be 
adopted  in  the  field,  more  especially  where  the  soil  was  dry ;  but  the  success  would  depend  entirely  on  the 
deep  pronging  or  grubbing  of  the  soil  between  the  rows  early  in  spring.  This  might  be  done  to  the  same 
degree  of  perfection  as  in  the  garden  by  the  excellent  implements  of  Wilkie  or  Kirkwood.  (2656.  and 
4955.) 

5326.  In  Cornu-all  early  potatoes  are  planted  in  October,  spring  up  a  few  weeks  afterwards,  are  ready 
before  the  autumnal  frost  stops  their  growth,  and  the  soil  being  covered  with  litter  to  exclude  the  frost, 
they  are  begun  to  be  used  about  the  end  of  December,  and  continue  in  use  till  May,  when  they  are  suc- 
ceeded by  tiie  spring  planted  crops.  Of  late  years  Covent  Garden  market  has  received  supplies  of  early 
potatoes  from  Cornwall,  treated  in  the  above  manner.  {Gard.  Mag.  vols.  ii.  v.  vi.)  Early  potatoes,  when 
they  first  come  through  the  ground,  are  liable  to  be  injured  by  spring  frosts ;  but  there  is  an  easy  and 
effectual  remedy  to  every  cultivator  who  will  take  the  trouble  —  and  that  is  to  water  them,  so  as  to  thaw 
off  the  frost  before  sunrise.  In  .Ayrshire,  where  even  late  potatoes  are  liable  to  this  injury,  acres  arc 
sometimes  so  watered  on  a  single  farm;  all  the  hands  being  called  to  business  by  the  break  of  day,  and 
the  water  being  sprinkled  on  the  young  sprouts,  from  vessels  of  any  sort,  by  means  of  a  handful  of  straw. 
A  garden-pot  and  rose  would  of  course  answer  better. 

S.SST.  The  after  culture  of  potatoes  consists  in  harrowing,  hoeing,  weeding,  and 
earthing  up. 

.5.928.  All  potatoes  require  to  be  earthed  np,  that  is,  to  have  at  least  one  inch  in  depth  of  earth  heaped  on 
their  roots,  and  extending  six  or  eight  inches  round  their  stem.  The  reason  of  this  is,  that  the  tubers  do 
not,  properly  speaking,  grow  under  the  soil,  but  rather  on,  or  just  partially  bedded  in,  its  surface.  A 
coating  of  earth,  therefore,  is  found,  by  preserving  a  congenial  moisture,  greatly  to  promote  their  growth 
and  magnitude,  as  well  as  to  improve  their  quality,  by  preventing  the  potatoes  from  becoming  green  on 
the  side  next  the  light.  The  earth  may  be  thrown  up  from  the  trenches  between  the  beds  by  the  spade  ; 
or,  where  the  potatoes  are  planted  in  rows,  the  operation  may  be  performed  with  a  small  plough,  drawn 
by  one  horse,  or  by  the  hoe.  In  .Scotlaml,  where  the  potato  is  extensively  cultivated  by  the  farmer,  as 
food  for  cattle  as  well  as  man,  the  plough  is  universally  used.  In  Ireland,  where  the  bed,  or  lazy-bed, 
manner  is  adopted,  the  earth  is  thrown  up  from  the  intervening  trenches.  The  hoe  is  generally  used  by 
market-gardeners. 

5329.  The  after-culture,  where  potatoes  arc  planted  in  ridgelcts,  as  above  described  (5319.),  commences 
when  the  plants  begin  to  rise  above  the  surface.  They  are  then  harrowed  across,  and  afterwards  the 
horsehoe,  or  small  hoeing  plough,  and  the  hand-hoe  are  repeatedly  employed  in  the  intervals,  and  be- 
tween the  plants,  as  long  as  the  progress  of  the  crop  will  permit,  or  the  state  of  the  soil  may  require.  The 
earth  is  then  gathered  once,  or  oftener,  from  the  middle  of- the  intervals  towards  the  roots  of  the  plants, 
after  which  any  weeds  that  may  be  left  must  be  drawn  out  by  hand  ;  for  when  the  radicles  have  extended 
far  in  search  of  food,  and  the  young  roots  begin  to  form,  neither  the  horse  nor  hand-hoe  can  be  admitted 
without  injury. 

5330.  The  after -culture  adopted  in  some  parts  of  Devonshire  is  somewhat  singular,  and  deserves  to  be 
noticed.  The  sets  are  there  generally  cut  with  three  eyes,  and  deposited  at  the  depth  of  three  inches 
with  the  spade  or  dibber  :  when  the  first  shoot  is  three  inches  high,  prepare  a  harrow  with  thorns  inter. 
woven  between  the  tines,  and  harrow  the  ground  over  till  all  the  weeds  are  destroyed,  and  not  a  shoot  of 
the  potatoes  left.  It  may  seem  strange  that  such  an  apparent  destruction  of  a  crop  should  cause  an 
increase  ;  but  it  may  be  affirmed  as  an  incontestable  fact,  that  by  this  means  the  produce  becomes  more 
abundant.  The  reason  appears  to  be  this  :  although  three  eyes  are  left  to  a  piece  of  potato,  one  always 
vegetates  before  the  others,  and  the  first  shoot  is  always  single  ;  that  being  broken  off,  there  is  for  the 
present  a  cessation  of  vegetation.  The  other  eves  then  begin  to  vegetate,  and  there  appear  fresh  shoots 
from  the  broken  eye;  so  that  the  vegetation  is  trebled,  the  earth  made  loose,  and  the  lateral  shoots  more 
freely  expanded.  If  these  hints  are  observed,  the  protluce  of  potatoes,  it  is  said,  will  exceed  a  filth  of  the 
crop  obtained  bv  the  usual  mode  of  cultivation. 
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5331    n.  cuUure  of  potato,  in  tke  .^strict  of  KirUyrc  is  thus  given  by  an  .n.eUi.ent  writer  in  the 
^S£^l^^^^  -^r^i^^^S  ol^^t-rk;^  to^^  .ven  to  U.ese  preparatory 

other  end,  in  order  to  afford  time  and  room  tor  t»^  "ff ^^"me  the  ploughman  has  drawn  three  of  these 
whore  ths  last  operation  is  ^^endered  necessary  By  the  me  tn^  plfnt  the  first  of  them,  laying  each 
shallow  drills  or  furrows,  the  P'=[X/nches  these  are  followed  by  others  who  put  the  dung  on  the  op 
plant  at  a  distance  of  Irom  nine  to/en  inches   ^nese  ar..  i^     ^^^  ^^.^^     Theploughman,  hav  ng 

of  it  in  the  case  already  mentioned,  where  the  ^f"""^^ 'f',,  uA^,,,,,i,,,|,ing  to  the  depth  of  seven  inches 
completed  seven  of  these  drills,  may  "^^^f  °„"-  .,\°u,e  S  in?he  tirk^  He  then  opens  another  of  the 
between  the  first  and  second  dr  Us,  so  <.s  to J-jn  li  u  l  mentioned,  from  the  last  which  he  had 

shaUow  drills  of  three  '"-hes,  at  the  distance  of  two  teet  a^to  ^^^^,  .^^,,^ 

made,  being  the  seventh;  and  '^""■^  "  ,?, ''^^i:' ftlie  secon  returning,  he  opens  another  seed-drill;  and 
the  second  and  third  rows  of  ^ejf.  whit h  covers  the  secona  ^^^^,^^  ^^^^^^  ^^^^  ^":'/",°" 

back  again  a  deep  one,  between  the  ^'"'''and  tounn  row,  .     '■      ^^.m  proceed,  without  any  intcrrup- 

?rom  o!ch  end  of  the  field.     ^^\^\f^J^'^Z^^!   [ough-  ha  ing  at  first  attlined  a  sufficient  distance  fror^ 

to  a  perfect  level.  Afterwards,  as  soon  ^/^^'^^^fi'fjiJ'are  forced  as  before  ;  but  in  doing  so,  the  plough  is 
the  ground,  the  P'ouglV' ^Sf '"  ^  '^^' ^^^tio  h  sWes ;  on  on^^^^^  the  plou'gh  is  lightly  put  *".  I'"  «"  the 
taken  as  close  as  possible  to  the  P'?'Y„"fu  "  " ;,"  the  soil  over  on  its  neighbouring  row  of  seed,  filling  up 
other  it  is  inserted  as  deep  as  possible,  throwing  tne  sou  over  6  ^.^^^  ^  ^.^^       ^^  ,j  .,,,^3 

Te  vacuum  which  the  plough  had  PJ;^™  >  ^^^ ',  =>,  ,^'jXed ^  is  cross  harrowed  com- 

oric;inally,  on  the  top  of  the  plant,     ^^hat  1.  tim,  I^oug  ic  apprehend  to  be  derived  froni  this 

pletely  level  during  the  same  afternoon,  fe  f>^f  ^^.^^^^^"J.^f ^,7^  saving  of  hand-hoeing.  1  am  satisfied 
process  is  the  loosening  of  the  soil,  '*«ti  o>  mg  tne  «  eea.    u  5  ^^       jh^  young  growth  of 

from  my  own  particular  "Por'^nce  and  observa  ion    that  ti  or  elsewhere,  however  forbid- 

'^iT'i^^^^^^^^y^^  ^^y^^^^"  '°  ""'^  inexperienced  in  this  particular 

this  country,  is  called  "  taking  from  the  P0t'^^'^5''.'\"ue,:'  of  plants  ;  and  in  this  situation  they  remain 
bith  sides,  so  that  a  slight  ridge  ^^iuown  uP  between^^^^^  ^,^^  ^.^^^_  ^„d  separating 

for  eight  davs,  when  the  plant  is  put  to  by  ■^ga'",fJJ'7'"f '!'''',-„  J.,,.  „,,  „3ch  side,  but  without  cover- 
[heearlrcdmVosing  the  middle  ridge  abo^^^^ 

ing  it.     After  this  the  process  of     P"    '"S  °     ^'  ^,=^"1^  '^o'rse  going  among  them  may  seriously  injure 
at  least  twice  until  the  s  ems  "« J°  '"S^^^J^tood  a^^^^^  deeper  insertion  ot"  the  plough  in  the  m.dd  e  of 
them.    The  "  putting  to"  w  11  now  be  """""^""j     ,;,      <.  taking  from,"  and  "putting  to"  the  potatoes, 
the  drill.    The  who  e  of  the  labour  of     o"gh  ;f^„^"S  "      A"|a/.  So'c.  T,««s.  vol.  viii.  p.  68.)       . 
as  above  described,  is  performed  "'th  the  common  piougn.^     g  experienced  cultivator  in  the 

5336.  ThcficM  culture  ^f  '^iP^^-%  ^^.^^eslpplfedotlfe  field  during  Winter  and  ploughed  n.  or 
Gardeticr's  Magazine.  The  manure  till  the  field  is  drilled  for  planting.  When  the  first  plan  is  adopted, 
it  is  by  the  better  economists  re»«ved  ti  1  the  field  is  or  1  '•«  f      ,,      ;,     ^ne  bout  along  the  fur- 

another  ploughing  is  given  across  the  field,  ^Uiichst^^eiM  an  e  1      J^    e   ,^,^^^  ^^^^  ^^^  .^  ^^ 

row  of  which  the  set  is  placed,  a  d  then  ^°^''^fa';^'{,;^^u,^'"i  °l  e  dri  1,  ami  the  set  on  it  {Jig.  7+9.  «,  and 
the  field  in  the  same  way  as  for  turnips,  and  place  '{^e  {J'^'^^-^'^W^^^^       '^^.  ^.,paring  down  the  ridgelet,  and 

forming  others  (6) :  a  fortnight  or  so  afterwards,  the 
whole  field  is  harrowed  across  ^c).     As  soon  as  the 
plants  liavc  so  tar  sprouted  as  that  the  drill  can  safely 
he  traced  from  end  to  end  (rf),  then  the  whole  field  i> 
drilled  again,  as  at  first,  with  a  very  strong  '""ow  (e  ' 
and  then  the  harrows  are  set  immediately  to  work  aff  tr 
the  plough  has  finished  drilling,  and  the  field  is  levelled 
again  (/).     Any  one  that  is  unacquainted  with  the 
system  would  suppose  the  crop  ruined,  but  it  is  tar 
otherwise.     The  after.culture  is  no  way  ditferent  trom 
the  common  practice  of  paring  away  the  earth,  drill 
harrowing,  and  earthing  up,  as  in  other  countries.     It 
is  advisable  only  to  pare  or  earth,  as  the  case  may  be, 
one  side  of  the  drill  at  each  turn;  as,  by  this  means, 
the  operations  are  sooner  performed  at  the  time,  tne 
earth  can  be  more  frequently  stirred,  and  at  the  same 
expense.     The  charm  of  this  system  consists  in  the 
additional  drilling  up  and  harrowing  down ;  by  tms 
harrowing,  all  the  larger  clods  are  tHrown  to  the  fur- 
row    where  they  are   fully   pulverised   by  the    drill 
har  ow  and  afte'r  culture,  and  all  the  weeds  are  so 
effectually  drawn  from  between  the  plants  that  there 
fs  no  use^  of  hand-hoeing     The  expense  '"av  be  cal- 
culated at  less  than  a  third  of  hand-hoeing,  from  the 
effect  and  expedition  ;  of  course,  dry  weather  is  the 
ti^°  for  the  second  drilling  and  cross  harrowing  to  be 
t3^5aig|Jl^^^agag^5==i^5S;===^    performed.     {Gar<1.  Mng-  vol.  ii.  p.  316  )  .,.„.,._ 

-H^^^S^^^^--,  ■- t^a^  ir  to-^llilfr  ro-r ■e^o'^nrrf^™ 
of  the  farmer.     This  may  at  first  sig'it  appear  too  minute  a  ^'  j  ,        j  ^f  p^ery  plant,  and  that  to 

management.     But  when  it  is  considered  that  the  sed    s  Uie  e^^<:  \^  ^^^^  ,,„  i„, octant  part  of  the 

which  the  ultimate  efforts  of  nature  are  always  dir^^^^^^^^  ^^^^^  ^,.  ^^^      j^j„_     .^^y  person 

nourishment  of  every  vegetable  must  he  devoted  to  tins  purport  considerable.     Now  we  have 

knows  that  the  weight  of  the  POtato-apples,  grow    by  a^^^^^^^^^  ^  -^     ^h^„,e  ^^  ^ay  justly  be  in- 

seen  (5304.)  that  apples  may  be  Produced  11  stead  of  tulH^rs  me     y^  .^^^^  ^^  ^^^  y^ 

ferred,  that  1  lore  tubers  'nay  be  produced  n  ate  ones  bv  P'e^^        K        h         ^^  ^^^.^  conclusion,  that  in 
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per  acre  of  additional  tubers  will  be  produced.  The  ex])eriments  are  related  in  the  second  volume  of 
The  Hiirticulliiral  Trniisactions,  and  the  practice  is  similar  to  one  common  among  the  growers  of  bulbous 
roots  in  Holland,  as  alluded  to  by  Dr.  Darwin,  who  al.-io  recommends  its  application  to  the  potato.  A 
woman  or  boy  will  crop  the  blossoms  from  an  acre  of  potatoes  in  a  day,  or  even  in  less  time,  when  the 
crop  is  not  excessively  luxuriant. 

5338.  The  taking  of  the  crop  of  potatoes  on  a  small  scale  is  generally  performed  with 
the  spade  or  three-pronged  fork ;  but  under  judicious  farm  management,  and  the  row 
culture,  by  tlie  common  plough. 

5339.  T/iC  coulter  is  removed  and  the  plough  goes  first  along  one  side  of  all  the  ridgclets  of  a  ridge,  or 
any  convenient  breadth,  and  then,  when  the  potatoes  so  brought  to  view  are  gathered  by  women  placed  at 
proper  distances,  it  returns  and  goes  along  the  other  side.  When  the  land  is  somewhat  n-.oist,  or  of  a 
tenacious  quality,  the  furrow-slice  does  not  give  out  the  roots  freely,  and  a  harrow  which  follows  the 
plough  is  commonly  employed  to  break  it  and  separate  them  from  the  mould.  Various  contrivances  have 
been  resortqd  to  for  this  purpose.  A  circular  harrow  or  break,  of  very  recent  invention,  to  be  attached  to 
the  plough,  has  been  found  to  answer  the  purpose  well,  and  to  effect  a  considerable  saving  of  labour.  A 
machine  for  taking  up  and  collecting  potatoes  is  said  to  have  been  invented  by  Mr.  Michael  ISarry  of 
Swords  near  Dublin  ;  but  though  we  have  written  to  that  gentleman,  we  have  been  unable  to  procure  a 
description  or  drawing  of  his  invention. 

5340.  A  mode  qf  taking  part  of  a  crop  suited  to  cottagers  and  others,  especially  in  years  of  scarcity, 
deserves  to  be  mentioned.  Having  ascertained  that  some  of  the  tubers  have  attained  an  eatable  size,  go 
along  the  rows  and  loosen  the  earth  about  each  plant  with  a  blunt  stick,  taking  two  or  three  of  the  largest 
tubers  from  each  and  returning  the  earth  carefully.  By  keeping  the  edge  of  the  blunt  spatula  or  spade 
perpendicular  to  the  main  stem  of  the  plant,  the  flat  side  will  be  parallel  to  the  radiating  roots,  by  which 
means  they  will  be  comparatively  little  injured.  By  this  means  both  an  early  supply,  and  the  advantage 
of  two  crops,  may  be  obtained  ;  for  the  tubers  which  remain  will  increase  in  size,  having  now  the  nourish- 
ment destined  to  complete  the  growth  of  those  removed. 

53-H.  Potatoes  intended  for  seed  should  be  taken  up  a  fortnight  or  three  weeks  before  being  fully  ripe, 
for  reasons  that  have  been  given  in  treating  of  early  potatoes,  and  will  be  recurred  to  in  treating  of  the 
diseases  of  this  plant.  The  ill  shaped,  small,  bruised,  or  di-seased  tubers  should  be  laid  aside,  and  the 
fairest  and  best  dried  in  the  sun,  spread  on  a  cellar  or  loft  floor,  and  covered  with  ashes,  or  chaff  of  suf. 
ficient  thickness  to  keep  out  the  frost.  In  this  state  they  may  remain  till  wanted  for  cutting.  Some 
persons  in  Ireland  plant  potatoes  from  which  they  intend  to  procure  sets  extremely  late,  namely,  the  first 
week  in  July.  The  produce  consequently  never  attains  the  same  degree  of  size  or  ripeness  as  that  of  an 
earlier  planted  crop. 

5342.  Potatoes  are  stored  and  preserved  in  houses,  cellars,  pits,  pies,  and  camps.  What- 
ever mode  is  adopted,  it  is  essential  that  the  tubers  be  perfectly  dry,  otherwise  they  are 
certain  of  rotting,  and  a  few  rotten  potatoes  will  contaminate  a  whole  mass. 

5343.  Ttie  most  effectual  mode,  and  that  which  is  generally  adopted,  consists  in  putting  them  into  close 
houses,  and  covering  them  well  up  with  dry  straw.  In  some  parts  of  Scotland  it  is  a  common  practice  to 
dig  pits  in  the  potato-field,  when  the  soil  is  dry  and  light,  and,  putting  in  potatoes  to  the  depth  of  three  or 
four  feet,  to  lay  a  little  dry  straw  over  them,  and  then  cover  them  up  with  earth,  so  deep  that  no  frosts  can 
affect  them.  Another  method,  which  is  practised  in  England  as  well  as  Scotland,  is  to  put  them  together 
in  heaps,  and  cover  them  up  with  straw,  in  the  manner  of  preserving  turnips,  with  this  addition,  that  the 
heaps  are  afterwards  well  covered  with  earth,  and  so  closely  packed  together  as  to  exclude  frost  The 
farmers  in  Lancashire  in  the  course  of  taking  them  up  sort  and  separate  their  potatoes  according  to  their 
sizes,  and  are  particularly  careful  to  throw  aside  all  those  that  are  spoiled  before  raising,  or  that  are  cut  in 
the  taking  up.  This  is  a  very  necessary  and  proper  precaution  (although  by  no  means  generally  attended 
to),  as  the  crop  must  have  a  much  better  chance  for  keeping,  than  when  diseased  or  cut  potatoes  are  stored 
up  with  it.  It  is  also  of  great  advantage  to  have  the  work  performed  in  a  dry  season,  as  the  potatoes 
seldom  keep  well  when  taken  up  wet,  or  when  placed  in  any  sort  of  repository  for  keeping  while  in  that 

5344.  Potato  pies,  as  they  are  called,  are  recommended  by  Young  as  the  best  mode  in  which  potatoes 
can  be  stored.  A  trench,  one  foot  deep  and  six  wide,  is  dug,  and  the  earth  cleanly  shovelled  out,  and  laid  on 
one  side,  and  on  the  bottom  of  the  trench  is  laid  over  them  a  bedding  of  straw.  One-horsecarts  shoot  down 
the  potatoes  into  the  trench  ;  and  women  pile  them  up  about  three  feet  high,  in  the  shape  of  a  house  roof. 
Straw  is  then  carefully  laid  over  them  six  or  eight  inches  thick,  and  covered  with  earth  a  foot  thick,  neatly 
smoothed  by  flat  strokes  of  the  spade.  In  this  method  he  never  lost  any  by  the  severest  frosts  ;  but  in 
cases  of  its  freezing  with  uncommon  severity,  another  coat  of  straw  over  all  gives  absolute  security. 
These  pies  when  opened  should  each  be  quite  cleared,  or  they  are  liable  to  depredation.  To  receive  one 
at  a  time,  besides  also  being  at  first  filled  for  immediate  use,  he  has  a  house  that  holds  about  700  bushels, 
formed  of  posts  from  fir  plantations  with  wattled  sides,  against  which  is  laid  a  layer  of  straw,  and  against 
the  sides  exteriorly  earth  six  feet  thick  at  the  bottom  and  eighteen  inches  at  top  ;  the  roof  flat,  with  a  stack 
of  beans  upon  it.  This  he  has  found  frost-tight.  The  beans  keep  out  the  weather,  he  says,  and  yet  admit 
any  steam  which  rises  from  the  roots,  which,  if  it  did  not  escape,  would  rot  them. 

5345.  Several  ot/ier  modes  of  preserving  potatoes  are  in  use  in  different  places.  In  Rutlandshire, 
Marshal  says,  the  method  of  laying  up  potatoes  is  universally  that  of  camping  them  ;  a  method  somewhat 
similar  to  the  above,  but  which  requires  to  be  described.  Camps  are  shallow  pits,  filled  and  rulgcd  up  as 
a  roof  with  potatoes  ;  which  are  covered  up  with  the  excavated  mould  of  the  pit.  This  is  a  hapi)y  mc\;n, 
lie  thinks,  between  burying  them  in  deep  pits  and  laying  them  upon  the  surface.  Camps  are  of  various 
sizes  ;  being  too  frequently  made  in  a  long  square  form  like  a  corn-rick,  and  of  a  size  proportioned  to  the 
quantity  to  be  laid  up.  It  has,  however,  been  found  by  experience,  that  when  the  quantity  is  large,  they 
are  liable  to  heat  and  spoil ;  much  damage  having  sometimes  been  sustained  by  this  imprudence.  Kx- 
perienced  campers  hold  that  a  camp  should  not  be  more  than  three  feet  wide ;  four  feet  are  perhaps  as 
wide  as  it  can  be  made  with  propriety,  proportioning  the  length  to  the  quantity;  or,  if  this  is  very  large, 
forming  a  range  of  short  ones  by  the  side  of  each  other.  The  usual  depth  is  a  foot  The  bottom  of  the 
trench  being  bedded  with  dry  straw,  the  potatoes  arc  deposited,  ridging  them  up  as  in  measuring  them 
with  a  bushel.  On  each  side  of  the  roof  long  wheat  straw  is  laid,  neatly  and  evenly,  as  thatch  ;  and  over 
this  the  mould  raised  out  of  the  trench  is  evenly  spread;  making  the  surface  firm  and  smooth  with  the 
back  of  the  spade.  A  coat  of  coal  ashes  is  sometimes  spread  over  the  mould,  as  a  still  better  guai<l  aj,'ainst 
frost.  It  is  needless  to  observe  that  a  camp  should  have  a  dry  situation  ;  and  that  the  roots  ought  to  be 
deposited  in  as  dry  a  state  as  possible.  These  camps  are  tapped  at  the  end,  some  bavins,  or  a  i|uanlity  ol 
loose  straw,  being  thrust  close  in  the  open  end,  as  a  bung  or  safeguard.  As  it  is  a  matter  ol  the  '"e"cst 
importance  to  preserve  this  root  without  spoiling  during  the  whole  year,  it  has  been  suggested,  that  the 
best  method  yet  discovered  for  keeping  potatoes  sound  for  the  longest  period,  is  to  spread  them  on  a  dry 
floor  early  in  the  spring,  and  to  rub  off  the  eves  occasionally,  as  they  appear  to  have  a  tendency  to  push 
out ;  by  using  these  precautions,  Donaldson  has  frequently  seen  potatoes  kept  in  good  condition  till  the 
month  of  June. 

BUR.  In  Canada  and  Russia  the  potato  is  preserved  in  boxes  in  houses  or  cellars,  heated  when  necessary 
to  a  temperature  one  or  two  degrees  above  the  freezing  point  by  stoves.     (Farm.  Mag.  vol.  xx.  p.  ■H9  ) 
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'yyH.  To  Ircp  jtotatocs  any  Icn/^t/i  of  time,  the  most  effectual  way  is  to  place  them  in  thiti  layers  on  a 
platfonn  suspendeil  in  an  ice  cellar.  There  the  temper.iture  being  always  below  that  of  active  vegetation, 
they  will  not  sprout;  while  not  being  above  one  or  two  degrees  below  the  freezing  point,  the  tubers  will  not 
be  frost  bitten.  Another  mode  is  to  scoop  out  the  eyes  with  a  very  small  scoop,  and  keep  the  roots  buried 
in  earth.  A  third  mode  is  to  destroy  the  vital  principle  by  kiln-drying,  steaming,  or  scalding.  A  fourth 
mode  is  to  bury  them  so  deep  in  dry  soil  that  no  change  of  temperature  will  reach  them,  and  consequently, 
being  without  air,  they  will  remain  upwards  of  a  year  without  vegetating. 

5348.  The  produce  of  the  potato  varies  from  five  to  eight,  and  sometimes  ten  or  twelve 
tons  per  acre  ;  the  greatest  produce  is  from  the  yam,  which  has  been  known  to  produce 
twelve  tons  or  480  bushels  per  acre.  The  haulm  is  of  no  use  but  as  manure,  and  is 
sometimes  burned  for  that  purpose,  being  slow  of  rotting. 

5349.  The  most  important  application  of  the  j'otato  crop  is  as  human  food  ;  on  this  it  is 
unnecessary  to  enlarge. 

5350.  Einhoff found  mealy  potatoes  to  contain  twenty-four  per  cent,  of  their  weight  of  nutritive  matter, 
and  rye  seventy  parts  :  consequently,  sixty-four  and  a  half  measures  of  potatoes  afford  the  same  nourish- 
ment as  twenty-four  measures  of  rye.  A  thousand  parts  of  potato  yielded  to  Sir  H.  Davy  from  200  to  260 
parts  of  nutritive  matter,  of  which  from  l.)5  to  200  were  mucilage  or  starch,  fifteen  to  twenty  sugar,  and 
thirty  to  forty  gluten.  Now,  supposing  an  acre  of  potatoes  to  weigh  nine  tons,  and  one  of  wheat  one  ton, 
which  is  about  the  usual  proportion  ;  then  as  1000  parts  of  wheat  afford  950  nutritive  parts,  and  1000  of 
potato  say  2o0,  the  quantity  of  nutritive  matter  afforded  by  an  acre  of  wheat  and  potatoes  will  be  nearly  as 
nine  to  four  ;  so  that  an  acre  of  potatoes  will  supply  more  than  double  the  quantity  of  human  food  aflbrded 
by  an  acre  of  wheat.  The  potato  is  perhaps  the  only  root  grown  in  Britain  which  maybe  eaten  everyday 
ill  the  year  without  satiating  the  palate,  and  the  same  thing  can  only  be  said  of  the  West  India  yam  and 
bread  fruit  They  are,  therefore,  the  only  substitute  that  can  be  used  for  bread  with  any  degree  of  success  ; 
and  indeed  they  often  enter  largely  into  the  composition  of  the  best  loaf  bread  without  at  all  injuring  either 
its  nutritive  qualities  or  flavour.  {Ediii.  Eneyc.  art.  Baking.)  In  the  answer  by  Dr.  Tissot  to  M.  Linquet, 
the  former  objects  to  the  constant  use  of  potatoes  as  food,  not  because  they  are  pernicious  to  the  body,  but 
because  they  hurt  the  faculties  of  the  mind.  He  owns  that  those  who  eat  maize,  potatoes,  or  even  millet, 
may  grow  tall  and  acquire  a  large  size;  but  doubts  if  any  such  over  produced  a  literary  work  of  merit.  It 
does  not,  however,  by  any  means  appear  that  the  very  general  use  of  potatoes  in  our  own  country  has  at  all 
impaired  either  the  health  of  body  or  vigour  of  mind  of  its  inhabitants. 

5351.  The  manufaeiure  of  potato  flour  is  carried  on  to  a  considerable  extent  in  the  neighbourhood  of 
Paris,  and  the  flour  is  sold  at  a  price  considerably  higher  tlian  that  of  wheat,  for  the  use  of  confectioners 
and  for  bakers  who  prepare  the  finer  sorts  of  bread.  The  jjotatoes  are  washed  and  grated,  and  the  starch 
separated  from  the  pulp  so  obtained  by  filtration ;  it  is  dried  on  shelves  in  a  room  heated  by  a  flue,  and 
afterwards  broken  on  a  floor  by  passing  a  cast  iron  roller  over  it.  It  is  then  passed  through  a  bolting 
machine  and  put  up  in  sacks  for  sale.  The  most  complete  manufactory  in  the  neighbourhood  of  Paris  in 
1829  was  that  of  M.  Delisle  at  Bondy.  {Gard.  ?Iag.  vol.  vi.)  Most  of  the  operations  there  are  performed 
by  a  ste.im  engine  attended  by  children.  It  is  reported  by  the  Count  de  Chabrol,  in  his  Statistical  Account 
of  Paris,  that  40,000  tons  of  potatoes  are  annually  manufactured  into  flour  within  a  circle  of  eight  leagues 
around  that  city. 

5352.  The  quantity  of  farina  which  potatoes  produce  varies  not  only  according  to  the  species,  but  accord- 
ing to  the  period  when  the  extraction  takes  place.  The  variations  produced  by  this  last  cause  are  nearly 
as  follows  : — Two  hundred  and  forty  pounds  of  potatoes  produce  of  farina,  or  potato  flour,  in 

August,  from  23  to  25  pounds.  March  from  45  to  38  pounds. 

Sept 32 ...  38  April 38  ...  28 

Oct 32 ...  40  May 28 ...  20 

Nov 38  ...45 

The  extraction  of  the  farina  should  be  discontinued  at  the  period  when  the  potatoes  begin  to  grow,  the 
farina  being  destroyed  by  germination.  Red  potatoes  produce  a  smaller  quantity  of  farina.  Those  which 
arc  blue  on  the  outside  give  little,  but  it  is  of  good  quality  ;  the  white,  which  is  often  tinged  with  red  in 
the  interior,  is  the  least  proper  for  this  extraction.  The  best  of  all  is  that  which  has  a  yellow  tint,  .is  its 
farina  is  of  very  good  quality,  and  abundant.     (Hygie  de  Bruxelles.) 

5J53.  Potato  flour  is  made  into  bread  in  a  very  simple  manner.  Its  adhesive  tendency  does  not  admit  of 
baking  or  kneading  unmixed  with  meal  or  wheaten  flour  ;  but  it  maybe  made  into  cakes  in  the  following 
manner:  —  A  small  wooden  frame  nearly  square  is  laid  on  a  flat  pan  like  a  frying-pan;  this  frame  is 
grooved,  and  so  constructed,  that,  by  means  of  a  presser  or  lid  introduced  into  the  groove,  the  cake  is  at 
once  fashioned  according  to  the  dimensions  of  the  mould.  The  frame  containing  the  farina  may  be  almost 
immediately  withdrawn  after  the  mould  is  formed  upon  the  pan ;  because,  from  the  consistency  imparted 
to  the  incipient  cake  by  the  heat,  it  will  speedily  admit  of  being  safely  handled.  It  must  not,  however,  be 
fired  too  hastily,  otherwise  it  is  apt  to  become  unpleasantly  hard  and  unfit  for  mastication.  This  pre. 
cautionary  measure  being  observed,  it  will  be  found,  that,  where  thoroughly  ready,  the  bread  of  potato 
flour,  even  unaided  by  any  foreign  ingredient,  w  ill  eat  very  palatably.  It  might  thus,  from  time  to  time, 
be  soaked  for  puddings,  like  the  tapioca  ;  or  it  might  be  used  like  the  cassada-cake,  which  in  appearance 
and  quality  it  so  much  resembles ;  that  is,  when  well  buttered  and  toasted,  it  will  make  an  excellent 
breakfast  appendage.     (Quan.  Journ.  Agr.  vol.  ii.  p.  69.) 

53,54.  The  meal  of  potatoes  maybe  preserved  for  years  closely  packed  in  barrels,  or  unground  in  the  form 
of  slices  ;  these  slices  having  been  previously  cooked  or  dried  by  steam,  as  originally  suggested  by  Forsyth, 
of  Edinburgh.  {Encyc.  Brit.)  Some  German  philosophers  have  also  proposed  to  freeze  the  potato,  by 
which  the  feculent  matter  is  separated  from  the  starch,  and  the  latter  being  then  dried  and  compressed, 
may  be  preserved  for  any  length  of  time,  or  exported  with  ease  to  any  distance.  {Annalcn  dcs  Ackcrbaues, 
vol.  iii.  s.  389.) 

5355.  The  manufacture  of  tapioca  from  potatoes  is  thus  given  in  the  Quarterly  Journal  of  Agriculture. 
The  potatoes  selected  are  thoroughly  washed,  after  which  they  are  grated  in  a  machine  constructed  for 
the  purpose.  The  parts  thus  reduced  or  grated  fall  into  a  vessel  placed  underneath.  From  this  vessel 
they  are  removed,  and  strained  into  a  tub.  On  the  juice  being  well  expressed  for  the  first  time,  the  fibrous 
matter  is  set  apart,  and  cold  clean  water  is  thrown  over  them.  These  fibres  are  again  put  through  the 
same  strainer,  till  the  whole  of  the  substance  is  collected,  when  they  are  finally  cast  aside.  On  this  being 
done,  the  contents  of  the  tub,  now  in  a  state  of  mucilage  or  starch,  are  allowed  to  settle.  A  reasonable 
interval  being  sufltered  to  elapse,  the  old  water  is  poured  gently  off,  and  fresh  water  supplied.  After  this 
process  of  fining  and  washing,  the  blanched  matter  is  passed  through  a  smaller  strainer. 

5.356.  The  qff'als  are  separated.  The  starch  becomes  now  much  whiter;  still  fresh  water  is  abundantly 
dashed  over  it.  When  by  frequent  ablution  the  surface  of  this  vegetable  mass  is  rendered  quite  smooth 
and  clean,  it  is  filtrated  a  third  and  last  time. 

5357.  The  strainer  now  used  is  of  very  fine  texture,  so  that  no  improper  or  accidental  admixture  may 
interfere.  As  soon  as  the  starch,  thus  purified,  has  firmly  subsided,  it  is  spread  on  a  board,  and  exposed 
to  the  open  air.  The  damp  speedily  evaporates,  on  which  it  is,  as  a  security  for  cleanliness,  put  through  a 
sieve. 
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5358.  A  lari^c  circular  pan  is  now  procured,  and  set  upon  the  fire.  The  farina  is  gradually  put  into  tlic 
pan,  till  what  is  conceived  to  be  suHiciciit  for  one  cooking  be  supplied.  As  the  natural  tendency  of  the 
farina,  in  a  warm  state,  is  to  adhere  to  tlie  pan,  great  care  is  requisite  in  constantly  turning  and  stirring 
it.  This  is  efteetually  done  with  a  broad  flat  piece  of  wood,  having  a  long  handle  to  prevent  inconvenience 
from  the  heat.  A  temperature  of  150^  Fahrenheit  suits  best  for  perfecting  the  tapioca.  When  the  farina 
becomes  quite  hard,  dry,  and  gritty,  it  is  then  ready,  and  may  be  taken  off  the  fire.  [Quar.  Journ.  Agr. 
vol.  ii.  p.  ()8.) 

5359.  T/ie  ordinnry  economical  iipplicatioiis  of  the  potato,  next  to  those  of  the  culinary  and  baking  arts 
are  in  starch-making  and  the  distillery.  Starch  is  readily  made  from  the  scraped  and  washed  tubers  cut 
into  small  pieces  aiid  steeped  in  water ;  and  a  spirit  is  distilled  from  mashed  potatoes,  fermented  so  as  to 
change  a  portion  of  the  starch  into  sugar.  In  general  it  is  found  that  three  and  a  half  bushels  of  potatoes 
afford  the  same  quantity  of  spirit  as  one  of  malt. 

53(iO.  Putasli  may  be  extracted  from  potato  leaves  and  stalks  by  the  following  process  : Cut  off  the 

stalks  when  the  flowers  begin  to  fall,  as  that  is  the  i)eriod  of  their  greatest  vigour  ;  leave  them  on  the 
ground  eight  or  ten  days  to  dry,  cart  them  to  a  hole  dug  in  the  earth  about  five  feet  square  and  two  feet 
Jeep,  and  then  burn  them,  keeping  the  ashes  red-hot  as  long  as  possible.  Afterwards  take  out  the  ashes, 
pour  boiling  water  on  them,  and  then  evaporate  the  water.  "  There  remains  after  the  evaporation  a  dry 
saline  reddish  substance,  known  in  commerce  under  the  name  of  salin  ;  the  more  the  ashes  are  boiled,  the 
greyer,  and  the  more  valuable  the  salin  becomes.  The  salin  must  be  calcined  in  a  very  hot  oven,  until 
the  whole  mass  presents  a  uniform  reddish  brown.  In  cooling  it  remains  dry,  and  in  fragments  bluish 
within,  and  white  on  the  surface;  in  which  state  it  takes  the  name  of  potash."  {Smith''s  Mechanic, 
vol.  ii.  p.  381.) 

5361.  Among  extraordinary  applications  of  the  potato,  may  be  mentioned  cleaning 
woollens,  and  making  wine  and  ardent  spirit. 

5362.  Clciitiing  woollens.  The  refuse  of  ))otatoes  used  in  making  starch  when  taken  from  the  sieve 
possesses  the  property  of  cleansing  woollen  cloths,  without  hurting  their  colour  ;  and  the  water  decanted 
from  the  starch  powder  is  excellent  for  cleansing  silks,  without  the  smallest  injury  to  the  colour. 

SSftS.  If'inc,  of  a  good  quality,  may  be  made  from  frosted  potatoes,  if  not  so  much  frosted  as  to  have 
become  soft  and  watery.  The  potatoes  must  be  crushed  or  bruised  with  a  mallet,  or  put  into  a  cider 
press.  A  bushel  nmst  have  ten  gallons  of  water,  prepared  by  boiling  it,  mixed  with  half  a  pound  of  hops, 
and  half  a  pound  of  common  white  ginger  This  water,  after  having  boiled  for  about  half  an  hour,  must 
be  poured  upon  the  bruised  potatoes,  into  a  tub  or  vessel  suited  to  the  quantity  to  be  made.  After  stand- 
ing in  this  mixed  state  for  three  days,  yest  must  be  added  to  ferment  the  liquor.  When  the  fermentation 
has  subsided,  the  liquor  must  be  drawn  off,  as  fine  as  possible,  into  a  cask,  adding  half  a  poiuid  of  raw 
sugar  for  every  gallon.     After  it  has  remained  in  the  cask  for  three  months,  it  will  be  ready  for  use. 

5.')6i  Ardent  spirit.  Potatoes  that  have  been  injured  by  the  frost  produce  a  much  greater  quantitv  of 
spirit,  and  of  a  much  finer  quality,  than  those  that  are  fresh ;  they  require  a  proportion  of  malt-wash  to 
promote  the  fermentation.  About  one  fourth  part  of  malt-worts,  or  wash,  ought  to  be  fermented  at  least 
six  hours  before  the  potato-wash  is  joined  to  it ;  otherwise  the  potato- wash,  having  an  aptitude  to  ferment 
will  he  ripe  for  the  still  before  the  malt-v.ash  is  ready ;  hence  the  effect  will  be,  to  generate  an  acid  wbicli 
renders  the  spirit  coarse,  and,  when  diluted  with  water,  of  a  milky  or  bluish  colour.  When  the  spirit  is 
strong,  the  acid  is  held  in  solution;  but  appears  as  above,  when  diluted  with  water.  {Farmer's  Man 
vol.  xvii.  p.325.)  ^' 

5365.  In  the  application  of  potatoes  as  food  for  live  stock,  they  are  often  joined  with  hay, 
straw,  chaff,  and  other  similar  matters,  and  have  been  found  useful  in  many  cases,  espe- 
cially in  the  later  winter  months,  as  food  for  horses,  cows,  and  other  sorts  of  live  stock. 
Witli  these  substances,  and  in  combination  with  otliers,  as  bean  or  barley-meal  and  pol- 
lard, tiiey  are  used  in  the  fattening  of  neat  cattle,  sheep,  and  hogs. 

5o(G.  Futaloes  are  much  more  nutritive  when  boiled  ;  they  were  formerly  cooked  in  this  way,  but  are 
now  very  generally  steamed,  especially  in  the  north.  The  practice  has  been  carried  to  the  greatest  extent 
by  Curwen  in  feeding  horses.  He  gives  to  each  horse,  daily,  a  stone  and  a  half  of  potatoes  mixed  with  a 
tenth  of  cut  straw.  One  hundred  and  twenty  stones  of  potatoes  require  two  and  a  quarter  bushels  of 
coals  to  steam  them.  An  acre  of  potatoes,  he  considers,  goes  as  far  in  this  way  as  four  of  hay.  Von  Thaer 
found  them,  when  given  to  live  stock,  produce  more  manure  than  any  other  food  :  lUOlbs.  of  potatoes 
producing  (ii5  lbs.  of  manure  of  the  very  best  description.  The  baking  of  po'tatoes  in  an  oven  has  also  been 
tried  with  success.  (Cotiim.  Board  of  A^ricul/vre,  vol.  iv.);  but  the  process  seems  too  expensive.  Pota- 
toes should  not  be  given  ratr  to  animals  of  any  description,  except,  perhaps,  when  hogs  are  let  iti  to  root 
and  pick  up  what  may  have  escaped  notice  in  the  field.  Washing  was  formerly  a  disagreeable  and  tedious 
business,  but  is  now  rendered  an  easy  matter,  whether  on  a  large  or  small  scale,  by  the  use  of  the  washing 
machine. 

.5,)(T7.   Macliincs  for  tfasliin^  potatoes  are  numerous,  and  in  addition  to  that  already  described,  we  shall 
here  notice  two  other  forms.     One  of  the  simplest  is  a  trough  (y?^.  750.  a,  b)  containing  a  hollow  cylinder 
""'^  (c)  with  a  handle  (d),  which  is  made  fast  to 

the  axis  which  passes  through  the  cylinder. 
"  A  number  of  the  spars  (which  run  longi. 
tudinally)  are  so  constructed  as  to  form  a 
kind  of  door,  which  is  made  fast  by  two 
linch-pins  at  each  end  of  the  cylinder.  The 
vessel  being  charged  with  potatoes,  and  the 
trough  filled  with  w'ater,  all  that  is  necessary 
for  the  purpose  of  cleaning  is  only  to  turn 
the  handle  of  the  machine."  A  machine  for 
washing  potatoes  by  Mr.  John  Lawson,  of 
Elgin,  consists  of  a  wooden  or  iron  trough, 
with  a  movable  bottom  above  the  fixed  one, 
composed  of  spars  three  quarters  of  an  inch 
apart.  The  potatoes  are  laid  over  the  mov- 
able ribbed  bottom,  and  water  being  admitted 
at  one  end  by  a  cock,  they  are  are  moved 
backwards  and  forwards  by  a  wooden  hoe,  till 
they  are  clean,  when  the  dirty  water  which 
has  collected  between  the  two  bottoms  is  let 
ofT  by  another  cock  at  the  opposite  end.     (Brit.  Farm.  Mag.  vol.  ii.) 

.53ij8.  The  foiling  of  potatoes,  though  a  simple  operation,  is  in  many  districts  not  performed  in  the  best 
manner.  The  following  is  the  Lancashire  method  :  —  Set  them  on  the  fire  in  cold  water  ;  when  boiled, 
pour  off  the  water  completely,  add  a  little  salt,  and  dry  them  well  on  the  fire.  Another  method  :  —  Choose 
your  potatoes  of  equal  size,  and  put  them  into  a  saucejian,  or  pot  without  a  lid,  with  no  more  water  than 
is  sutticicnt  to  cover  them  ;  more  would  oiilv  sjioil  them,  as  the  ijotatoes  themselves,  on  being  boiled,  yield 
a  considcr.ible  portion  of  water,    by  being  boiled  in  a  vessel  without  a  lid.  they  do  not  crack,  and  all  waste 
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is  prevented.  After  the  water  is  come  nearly  to  boil,  pour  it  off,  and  replace  the  hot  by  cold  water,  into 
which  throw  a  good  portion  of  salt.  The  cold  water  sends  the  heat  from  the  surface  to  the  heart  of  the 
potato,  and  makes  it  mealy.  Like  all  other  vegetables,  they  are  improved  by  being  boiled  with  salt,  which 
ought  not,  therefore,  to  be  spared.     [Mech.  Mag.  i.  13.) 

5369.  Frosted  potatoes  may  lie  applied  to  various  useful  purijoses,  for  food  by  thawing 
in  cold  water,  or  being  pared,  then  thawed,  and  boiled  with  a  little  salt.  Salt,  or  salt- 
petre, chaff,  or  bruised  oats,  boiled  with  them,  will  render  them  fit  food  for  cattle,  swine, 
poultry,  &c.  Starch,  and  paste  for  weavers,  bookbinders,  and  shoemakers,  may  be  made 
from  them  when  too  sweet  to  be  rendered  palatable,  and  also  an  ardent  spirit,  from 
hydrometer  proof  to  10  per  cent  over  proof. 

5370.  The  diseases  of  the  potato  are  chiefly  the  scab,  the  worm,  and  curl. 

5.'371.  The  scab,  or  ulcerated  surface  of  the  tubers,  has  never  been  satisfactorily  accounted  for  ;  some 
attributing  it  to  the  ammonia  of  liorse-ciung,  others  to  alkali,  and  some  to  the  use  of  coal  ashes.  Change 
of  seed,  and  of  ground,  are  the  only  resources  known  at  present  for  this  malady.  The  worm  and  grub 
both  attack  the  tuber,  and  the  same  preventive  is  recommended.  The  only  serious  disease  of  the  potato 
is  the  curl,  and  this  is  now  ascertained  to  be  produced  by  the  too  great  concentration  of  the  sap  in  the 
tuber;  and  this  concentration,  or  thickening,  is  prevented  by  early  taking  up.  This  discovery  was  first 
made  by  the  farmers  near  Edinburgh,  who  observed  that  seed  potatoes  procured  from  the  moors,  or 
elevated  cold  ground,  in  the  internal  parts  of  the  country,  never  suffered  from  the  curl,  and  it  conse. 
quently  became  a  practice,  every  three  or  four  years,  to  procure  a  change  of  seed  from  these  districts. 
On  enquiry,  it  was  found,  that  the  potatoes  in  these  upland  grounds  continued  in  a  growing  state  till  the 
haulm  was  blackened  by  the  first  frosts  of  October.  They  were  then  taken  up,  when,  of  course,  they 
could  not  be  ripe.  Subsequent  experiments,  which  will  be  found  detailed  in  The  Farmer's  Magazine,  and 
Caledonian  and  London  Horticultural  Transactions,  have  firmly  established  the  fact,  that  the  curl  is  pre- 
vented by  using  unripe  seed;  therefore  the  farmer  ought  to  select  his  seed  stock  a  fortnight  or  three  weeks 
before  he  takes  up  the  general  crop,  as  already  recommended.  It  is  also  a  safe  practice  frequently  to 
change  the  seed,  and  also  to  change  the  variety. 

5372.  Shirreff,  an  ingenious  speculator  and  practical  agriculturist,  is  of  opinion  that  there  are  only 
two  causes  for  the  curled  disorder  in  potatoes.  The  first  is  excessive  seed-bearing,  that  is,  carrying  great 
quantities  of  plums  or  apples  ;  from  the  effects  of  which,  if  the  plant  be  not  too  far  advanced  in  life,  it 
may  recover  for  a  time,  by  removing  it  to  a  shady  or  upland  situation.  The  s  cond  cause  is  time  or  old 
age,  which  never  fads  ultimately  to  bring  the  curled  or  shrivelled  disorder,  followed  by  death,  on  the 
whole  animal  and  vegetable  kingdoms.  An  old  decaying  oak  is  an  instance  of  the  curled  or  shrivelled 
state  of  trees  from  age,  as  is  "  the  lean  and  slippered  pantaloon  "  of  the  curled  disorder  from  old  age  in 
the  human  species.  An  apjjle  tree,  again,  that  has  carried  extraordinary  crops  of  fruit  within  a  few  years, 
is  often  in  the  state  of  a  potato  curled  from  excessive  apple-bearing;  so  is  a  hart,  or  a  buck,  immediately 
after  the  rutting  season.  Both  the  tree  and  animals  wdl  recover  their  health  and  vigour  for  a  time,  unless 
they  are  too  old,  or  have  gone  to  the  very  greatest  and  List  extremity  in  seed. bearing  and  venery,  in  which 
cases  the  effects  will  be  the  same  as  those  of  time,  viz.  death.  It  is  not  then  to  over  ripening  the  tubers 
that  the  curled  disorder  in  potatoes  is  to  be  attributed,  but  to  time  and  seed-bearing  ;  that  is,  carrying  great 
quantities  of  plums  or  apples. 

Sect.  II.  The  Turnip.  —  ^rdssica  Rapa  L.  ;  Tetradi/nuinia  Sili(jubsa  L.,  and  Cruci- 
feree  J.  Rave,  Fr.  ;  Riibe,  Ger.  ;  Rapa,  Ital.  ;  and  Nabo,  Span. 
5373.  The  turnip  is  a  native  of  Britain,  but  in  its  wild  state  it  i.s  not  to  be  recognised 
by  ordinary  observers  from  wild  mustard.  It  was  cultivated  as  food  for  cattle  by  the 
Romans  ;  and  has  been  sown  for  the  same  purpose  in  the  fields  of  Germany  and  the  Low 
Countries  from  time  immemorial. 

5374.  IVhen  they  were  introduced  in  this  country,  as  afield  plant,  is  unknown  :  but  it  is  probable  turnijjs 
would  be  found  in  some  gardens  of  convents  from  the  time  of  the  Romans;  and  it  is  certain  that  they 
were  in  field  culture  before  the  middle  of  the  seventeenth  century,  though  then,  and  for  a  long  time  after- 
wards, in  a  very  inferior  and  ineffectual  manner.  It  has  been  stated  tliat  turnips  were  introduced  from 
Hanover  in  George  I.'s  time;  but  so  far  from  this  having  been  the  case,  George  II.  caused  an  abstract  of 
the  Norfolk  system  of  turnip  husbandry  to  be  drawn  up  for  the  use  of  his  subjects  in  Hanover.  [Cat/ipbetl's 
Polit.  Survey,  &c.  vol.  iii.  p.  80.)  The  introduction  of  improved  turnip  culture  into  the  husbandry  of 
Britain,  Brown  observes,  "  occasioned  one  of  those  revolutions  in  rural  art  which  are  constantly  occurring 
among  husbandmen  ;  and,  though  the  revolution  came  on  with  slow  and  gradual  steps,  yet  it  may  now  be 
viewed  as  complftely  and  thoroughly  established.  Before  the  introduction  of  this  root,  it  was  impossil)le 
to  cultivate  light  soils  successfully,  or  to  devise  suitable  rotations  for  cropping  them  with  advantage.  It 
was  likewise  a  diliicult  task  to  support  live-stock  through  the  winter  and  spring  months  ;  and  as  for  feed- 
ing and  preparing  cattle  and  sheep  for  market  during  these  inclement  seasons,  the  jjractice  was  hardly 
thought  of,  and  still  more  rarely  attempted,  unless  where  a  full  stock  of  hay  was  provided,  which  only 
happened  in  very  few  instances.  The  benefits  derived  from  turnip  husbandry  are,  therefore,  of  great 
magnitude.  Light  soils  are  now  cultivated  with  profit  and  facility  ;  abundance  of  food  is  provided  for 
man  and  beast ;  the  earth  is  turned  to  the  uses  for  which  it  is  physically  calculated  ;  and,  by  being  suitably 
cleaned  with  this  preparatory  crop,  a  bed  is  provided  for  grass  seeds,  wherein  they  flourish  and  prosper 
with  greater  vigour  than  alter  any  other  preparation."     {Treatise  on  Rural  Affairs.) 

5375.  Turnips  and  clover,  it  is  elsewhere  observed,  "  are  the  two  main  pillars  of  the 
best  courses  of  British  husbandry ;  they  have  contributed  more  to  preserve  and  augment 
the  fertility  of  the  soil  for  producing  grain,  to  enlarge  and  improve  our  breeds  of  cattle 
and  sheep,  and  to  afford  a  regular  supply  of  butcher's  meat  all  the  year,  tiian  any  other 
crops  ;  and  they  will  probably  be  long  foimd  vastly  superior,  for  extensive  cultivation,  to 
any  of  the  rivals  which  have  often  been  opposed  to  them  in  particular  situations. 
Though  turnips  were  long  cultivated  in  Norfolk  before  they  were  known  in  the  northern 
counties,  yet  it  is  an  undoubted  fact  that  their  culture  was  first  brougiit  to  perfection  in  m 

Ro.xbiirghshire,  Berwickshire,  and  Northumberland,  and  chiefly  through  the  exertions  of  '*■ 

Dawsoii,  of  Frogden,  in  the  first  named  county,  and  of  Culley,  in  the  latter.  .  a 

5375.  Drilling  turnips,  as  well  as  other  crops,  evidently  originated  with  Tull,  whose  first  work,  Specimen 
of  a  IVorkon  Hurse-hoeing  Husbandry,  appeared  in  1731.  It  appears  that  Craig,  of  Arbigland,  in  Dum. 
frieshirc,  began  to  drill  turnips  about  1745 ;  and  next  we  find  Philip  Howard,  of  Corby,  drilling  in  17.55; 
and  I'ringlo,  drilling  "  from  hints  taken  from  Tull's  book,"  in  J756  or  1737.  William  Dawson,  who  was 
well  acquainted  with  the  turnip  culture  in  England,  having  been  purposely  sent  to  reside  in  those  districts 
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for  six  or  seven  years,  where  the  best  cultivation  was  pursued,  with  an  intention  not  only  of  seeing,  but 
of  making  himself  master  of,  the  manual  operations,  and  of  the  minutiae  in  the  practice,  was  convinced  of 
the  superiority  of  Pringle's  mode  over  every  other  he  had  seen,  cither  in  Norfolk  or  elsewhere ;  and  in 
1762,  when  he  entered  on  Frogmore  Farm,  near  Kelso,  in  Roxburghire,  he  immediately  adopted  the 
practice  upon  a  large  scale,  to  the  amount  of  100  acres  yearly.  Though  none  of  Pringle's  neighbours 
followed  the  example,  yet  no  sooner  did  Dawson,  an  actual  or  rent-paying  farmer,  adojit  the  same  system, 
than  it  was  immediately  followed,  not  only  by  several  farmers  in  his  vicinity,  but  by  those  very  farmers 
adjoining  Pringle,  whose  crops  they  had  seen,  for  ten  or  twelve  years,  so  much  superior  to  their  own  :  the 
practice  in  a  tew  years  became  general.  Drilling  turnips  was  first  introduced  to  the  county  of  Northum. 
berland,  about  the  year  1780. 

5577.  The  varieties  of  turnip  grown  by  fanners  may  be  arranged  as  whites  and 
yellows. 

5378.  Of  white  turnips,  by  far  the  best  and  most  generally  cultivated  is  the  globe  ;  but  there  are  also  the 
green-topped,  having  the  bulb  tinged  greenish  ;  and  purple-topped,  with  the  bulb  reddish  :  which,  though 
they  do  not  produce  so  large  a  crop  as  the  globe  or  oval,  stand  the  winter  better,  and  the  red-topped,  it  is 
said,  will  keep  till  February.  The  pudding,  or  tankard  turnip,  has  a  white  bulb  which  rises  from  eight  to 
twelve  inches  high,  standing  almost  wholly  above  ground.  It  is  less  prolific  than  any  of  the  others,  and 
more  liable  to  be  attacked  by  frost. 

5379.  0/ 1/f/lotv  iurii/ps,  there  are  the  field  or  Aberdeen  yellow,  which  is  more  hardy  than  the  globe, 
and  answers  well  for  succeeding  that  variety  in  spring;  and  the  rutabaga,  or  Swedish  turnip,  which 
may  be  preserved  for  consumption  till  June.  The  Siberian  turnip  has  a  bulb  and  a  branchy  top,  but 
both  of  inferior  quality.  It  is  a  hybrid  between  a  white  rutabaga  and  field  cabbage,  or  between  rape  and 
cabbage. 

5380.  Kfw  varieties  are  obtained  by  selection  and  by  counter  impregnation ;  but  in  either  case  the 
greatest  care  is  requisite  to  keep  the  i)lants  at  least  a  furlong  from  any  others  of  the  brassica  tribe  likely  to 
6ower  at  the  same  time,  otherwise  the  progeny  v/ill  certainly  be  hybridised. 

5381.  Tiie  c/wice  of  sorts  may  he  considered  as  limited  to  the  white,  globe,  yellow,  and  Swedish,  according 
as  early,  middling,  or  late  supplies  are  wanted.     No  other  varieties  are  grown  by  the  best  farmers. 

5382.  In  the  choice  of  seed  the  farmer  must  rely  on  the  integrity  of  the  seed-dealer, 
as  it  is  impossible  to  discover  from  the  grains  whether  they  will  turn  out  true  to  their 
kinds. 

5383.  Turnip-seeil  requires  to  be  freqiicnfly  changed  i  and  the  best  is  generally  procured  from  Norfolk 
and  Northumberland.  The  Norfolk  seed,  Forsyth  observes,  is  sent  to  most  parts  of  the  kingdom,  and  even 
to  Ireland:  but  after  two  years  it  degenerates;  so  that  those  who  wish  to  have  turnips  in  perfection 
should  procure  it  fresh  every  year  from  Norwich,  and  they  will  find  their  account  in  so  doing:  for,  from  its 
known  reputation,  many  of  the  London  seedsmen  sell,  under  that  character,  seed  raised  in  the  vicinity  of 
the  metropolis,  which  is  much  inferior  in  quality. 

5384.  Turnip-seed  of  any  age  will  groir,  if  it  has  been  carcfidly  preserved  ;  that  which  is  new,  comes  up 
first,  and  therefore  it  is  not  a  bad  plan  to  mix  new  and  old  together,  as  a  means  of  securing  a  braird  against 
drought  or  the  fly.  Whether  plants  from  new  or  old  seed  are  most  secure  from  the  depredationi-of  the 
fly,  is  perhaps  a  question  which  cannot  be  easily  determined,  even  by  experiments  ;  for  concomitant  cir- 
cumstances are  frequently  so  much  more  operative  and  powerful  as  to  render  the  difference  between  them, 
if  there  be  any,  imperceptible.  It  is,  however,  known  to  every  practical  man,  that  new  seed  vegetates 
several  days  before  the  old,  and  more  vigorously  ;  and  it  is  equally  well  known  that  the  healthy  and  vigor, 
ous  plants  escape  the  fly,  when  the  stinted  and  sickly  seldom  or  never  escape  it.  Hence  it  would  seem, 
that  new  seed,  Cieieris  paribus,  is  more  secure  from  the  fly  than  old. 

5385.  The  soil  for  turnips  should  always  be  of  a  light  description.  In  favourable 
seasons  very  good  crops  may  be  raised  on  any  soil ;  but  from  the  difficulty  of  removing 
them,  and  the  injury  which  tlie  soil  must  sustain  either  in  that  operation,  or  in  eating 
them  on  the  .spot  with  slicep,  they  never  on  such  soils  can  be  considered  as  beneficial  to 
the  fanner.  Turnips  cannot  be  advantageously  cultivated  on  wet  tenacious  soils,  but 
are  grown  on  all  coinparatively  dry  soils  under  all  the  variations  of  our  climate.  On  dry 
loams,  and  all  sqjls  of  a  looser  texture,  managed  according  to  the  best  courses  of  cropping, 
they  enter  into  the  rotation  to  the  extent  of  a  fomth,  a  sixth,  or  an  eighth  part  of  the 
land  in  tillage ;  and  even  on  clayey  soils  they  are  frequently  cultivated,  though  on  a 
smaller  scale,  to  be  eaten  by  cattle,  for  the  purpose  of  augmenting  and  enriching  the 
manure,  into  wJiich  the  straw  of  corn  is  converted. 

5386.  The  climate  most  desirable  for  the  turnip  is  cool  and  temperate.  This  was  long 
ago  noticed  by  Pliny,  and  it  is  so  obvious  on  the  Continent  that  it  admits  of  no  dispute. 
Von  Thaer  observes  that  the  turnips  grown  on  the  fields  of  Germany  seldoin  exceed  half 
a  pound  in  weight,  and  that  all  his  care  could  not  raise  one  beyond  fourteen  pounds.  In 
France  and  Italy  they  are  still  less.  A  rapid  climate  is  equally  disadvantageous  to  the 
turnip ;  and  tliey  are  accordingly  found  of  no  size  in  Russia,  Sweden,  and  many  parts 
of  North  America.  Even  turnips  grown  in  the  southern  counties  of  England,  in  the 
same  excellent  manner  as  in  Northumberland,  never  equal  the  size  of  those  grown  in  the 
latter  county,  or  further  north,  or  in  Ireland. 

5387.  7 he  Jield  ciiUtire  of  turnips  is  effected  either  by  sowing  the  seed  of  the  plant 
from  the  hand  on  a  flat  surface,  or  by  depositing  it  on  the  tops  of  little  ridges.  In  the 
best  cultivated  districts,  tlie  latter  metliod  is  universally  practised  and  approved  of, 
chiefly  for  these  reasons:  — ].  By  this  method  the  land  may  be  more  easily  and 
perfectly  cleaned  during  the  growth  of  the  plants ;  the  width  of  the  rows  affording  the 
means  of  better  tilling  the  intervals.  2.  The  plants  can  be  more  cheaply  and  quickly 
hand-hoed,  the  process  being  so  simple  as  to  be  taught  to  young  persons  in  a  few  hours ; 
whereas  when  the  plants  are  not  regularly  disfjoscd  in  rows,  a  considerable  degree  of  ex- 
perience and  time  are  requisite.  3.  The  manure  may  be  more  perfectly  covered,  and 
by  being  applied  in  a  more  effectual  manner  to  the  roots  of  the  plants,  a  smaller  quantity 
will  suffice.      And   lastly,  the  turnips   may  be   kept  drier,  and  crops  of  them  in  conse- 
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queiicc  raised  on  Lt.nd  so  wet  as  otherwise  to  be  incapable  of  yielding  a  return  of  any 
value.  We  shall  give  their  culture  from  an  excellent  paper  in  the  Qiiarlerly  Journal  of 
Agriculture,  vol.  i.,  from  whicli  also  this  paragraph  is  quoted. 

5388.  Preparation  of  the  land.  Tlie  land  intended  for  tlie  turnip  crop  is  ploughed  in  autumn,  after 
the  preceding  crop  of  grain  has  been  reaped.  If  the  soil  bo  not  of  a  very  dry  nature,  the  land  is  formed 
into  ridges  of  fifteen  feet  or  more,  and  care  is  taken  that  no  water  shall  stagnate  on  the  ground.  In  this 
condition  the  land  remains  during  the  winter  ;  and  it  is  ploughed  again  in  spring  as  soon  as  the  ground  is 
sutficieiitly  dry  for  that  purpose,  and  as  soon  as  the  other  labour  of  the  farm  will  allow  :  this  second 
ploughing  is  generally  made  in  a  direction  to  cross  the  previous  one.  The  land  is  then  repeatedly  grubbed 
and  harrowed  in  various  directions,  for  the  puriio.se  of  pulverising  it,  and  of  dragging  to  the  surface,  and 
disengaging  .all  weeds  and  roots;  to  assist  in  which  process  the  aid  of  tlie  roller  is  frequently  requisite; 
the  loots  and  weeds  disengaged  are  then  gathered  with  care,  and  either  burnt  in  little  heaps  on  the  ground, 
or  removed  away  to  a  larger  heap,  to  be  mixed  with  quick-lime  and  other  substances,  to  form  a  compost  for 
the  succeeding  year  ;  at  the  same  time  such  stones  as  impede  the  tillage  may  be  removed  :  after  this  the 
land  is  again  ploughed,  and  generally,  as  before,  in  a  direction  crossing  the  last  furrows;  and  the  same 
process  of  liarrowing,  rolling,  and  coliecting  the  disengaged  v/eeds,  is  rei)eatc'd.  'l"he  earth  is  once  more 
ploughed,  and  again  the  same  operations  arc  resorted  to  ;  after  which  the  land  is  usually  in  a  fit  state  to 
be  formed  into  ridges  or  drills.  Should  this  not  be  so,  the  operations  of  ploughing,  harrowing,  and  gather- 
ing of  weeds  must  be  repeated,  and  that  until  the  land  is  cleared  of  all  injurious  roots,  and  reduced  to  a 
loose  or  friable  state.  The  perfect  preparation  of  the  ground  in  this  stage  of  its  culture,  is  of  very  great 
importance  to  the  future  crop. 

5389.  Forming  the  ridges.  After  the  preparation  described,  the  land  is  formed  into  little  ridges  or 
ridgelets,  either  by  the  common  plough,  or  by  a  plough  with  two  mould-boards,  formed  for  that  ]mrpose. 
The  first  of  these  is  to  be  preferred  when  the  method  of  performing  the  work  is  once  pointed  o\it  in  the 
fields.   The  ridges  are  formed  with  a  sharp  top,  as  a  transverse  section  [Jig.  7:51.)  will  show.    The  distance 
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of  these  ridgelets  may  be  from  twenty-se\  en  to  thirty  inches,  measuring  from  top  to  top.  This  interval  is 
necessary  to  allow  of  the  horse  .hoe  tilling  the  intervals,  in  the  manner  to  be  afterwards  described,  and  to 
admit  a  suHBcient  circulation  of  air  between  the  rows  of  the  plants. 

539U.  Manner  of  applying  the  manure.  The  chief  manure  applied  to  this  crop  is  farmyard  dung,  or 
that  which  is  i)roduced  by  the  consumption  of  the  straw  and  other  produce  of  the  farm.  This  manure 
ought  to  be  well  rotted,  and  to  that  end  cither  turned  over  in  the  court-yard  some  weeks  previously  to  its 
being  used,  or  carried  out  in  winter  to  the  field.s  intended  for  the  turnips,  and  there  laid  in  one  or  more  large 
heaps.  If  the  carts  are  not  suflered  to  go  upon  these  heaps,  the  putrefactive  process  will  proceed  with 
greater  quickness.     When  the  ridgelets  are  formed  in  the  manner  described,  the  dung  is  filled  into  carts 

drawn  by  one  horse,  and  transported  quickly  to  the  land.  The  manner  of  applying  it  is  this  : The  horse 

with  the  loaded  cart  walks  in  the  interval  of  the  ridges,  so  that  a  wheel  of  the'cart  shall  go  in  each  of  the 
752  hollows  of  the  two  ridges  adjoining.     The  person  who 

directs  the  horse  follows  the  cart,  which  is  open  behind, 

f^,  I  .  *    and  with  a  crooked   two- pronged    fork  or   dung-hack, 

ij   //  [Jig-  752.)  drags  out  the  dinig,  as  the  horse  moves  along, 

H  into  little  heaps  in  the  hollow  of  every  third  ridge,  at  the 

distance  from  each  other  of  from  eight  to  ten  feet     Be- 
hind follow  three  young  persons,  with  each  a  two-pronged  or  three-pronged  fork  (fig.  laS.),  each  walking 

in  the  interval  of  a  ridge,  and  spreading  out  tlie  dung 
in  as  regular  a  manner  as  possible  ;  as  a  cross  section  of 
the  ridgelets  with  the  dung  deposited  in  the  intervals 
would  show  (fig.  754.) 

5.3P1.  Covering  the  dung.  The  dung  is  no  sooner 
spread  in  this  manner  than  it  is  covered  by  the  plough. 
To  this  end  is  employed  cither  the  common  plough,  or 
that  with  the  double  mould-board  already  mentioned  : 
these  passing  down  the  middle  of  e_ach  ridgelet  split  it 
into  two,  so  that  a  nev.'  ridgelet  is  formed,  whose  top  is 
immediately  above  the  former  hollow  of  the  old  ridgelet, 
(fig.  7.55.)  The  dung  is  now  completely  covered,  and  a 
new  ridge  for  the  reception  of  the  seed  is  at  once  formed.    The  double  mould-board  plough  performs  this 
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operation  at  once,  the  common  plough  by  going  and  returning  up  the  middle  of  each  ridge. 
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5j;ii2.  liroari-cast  dunging.  Instead  of  depositing  the  manure  in  the  manner  described,  it  is  sometimes 
laid  upon  the  stubble  alter  narvest,  and  then  ploughed  in.  This  is  only  practicable  where  there  is  a  supply 
of  manure  remaining  from  the  preceding  year,  or  where  it  can  be  elsewhere  procured  ;  and  is  only  ad- 
visable when  the  land  is  so  clean  as  to  require  little  preparation  in  the  succeeding  spring.  As  liberal  an 
exiiciiditure  as  can  be  afforded  of  manure  is  always  expedient  in  the  case  of  this  crop,  the  goodness  of 
which  will  much  depend  upon  the  fertility  we  are  able  to  communicate  to  the  soil.  Ten  or  twelve  tons 
per  acre  may  be  considered  the  regular  manuring  on  a  turnijj-farm,  where  a  proper  rotation  of  crops  is 
followed. 

539.3.  Lime,  sea-weed,  ashes.  Sometimes  lime  is  applied  to  the  turnip  crop,  together  with  dung.  This 
may  be  done  by  laying  the  lime  upon  the  stubble  ixftcr  harvest,  or  better  still,  by  spreading  it  upon  the 
ground,  and  harrowing  it  well  immediately,  before  the  forming  of  the  ridgelets  for  the  reception  of  the 
dung.  Putrescent  manures,  however,  are  considered  superior  to  the  calcareous  for  the  production  of 
this  jilaiit ;  and  all  of  the  former  kind  may  be  used  with  effect.  Street  dung  is  an  exceedingly  go>,d 
manure ;  sea-weed  will  also  be  useful  :  this  last,  however,  is  not  apjilied  in  the  manner  of  the  farmyard 
dung,  but  is  carried  ofl'as  it  is  cast  ou  shore,  laid  on  the  surface,  and  suflercd  to  remain  so  till  the  land  is 
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ploughed.  Ashes  generally  produce  .1  good  effect  in  causing  the  seeds  to  vegetate  quickly,  but  the  fer. 
tilising  powers  of  some  of  these  do  not  appear  to  be  of  a  permanent  nature.  Bruised  bones  and  various 
other  substances  have  been  used  with  much  benefit;  ijut  it  is  to  be  observed,  that  putrescent  ma- 
nures form  the  main  support  of  the  turnip  cultivator,  and  that  the  others  are  only  to  be  regarded  as 
subsidiary. 

5394.  Solving  the  turnips.  The  land  being  formed  into  ridgelets  in  the  manner 
described,  is  ready  for  the  reception  of  the  seed.  Tliis  is  sown  on  the  tops  of  the  ridgelets 
by  machines  of  various  forms. 

5395.  The  most  simple  of  these  consists  of  a  hollow  cylinder  of  tin,  fixed  upon  an  axle,  and  moving  round 
with  two  light  wheels,  distant  from  each  other  twenty-seven  or  thirty  inches,  which  are  marie  to  run  in 
the  hollows  of  the  ridges.  (2t;88.)  The  seed  is  put  into  the  cylinder  through  an  aperture  which  opens  and 
shuts  for  that  purpose  :  this  cylinder  turning  round  with  the  axle,  the  seed  drops,  through  small  equidistant 
holes  made  in  it,  into  a  tin  tube,  by  which  it  is  conveyed  to  the  ground.  Immediately  before  this  tube  is 
a  hollow  coulter  of  iron,  sharp  Ijefore,  which  incloses  the  forepart  of  the  tin  tube,  and  makes  a  track  in 
the  ground  from  one  to  two  inches  deep,  into  which  the  seed  drops.  This  simple  apparatus  is  mounted 
upon  a  light  wooden  frame-work,  having  two  shafts  behind,  by  which  the  workman  holds  and  keeps  it 
steady  in  its  course.  It  is  then  attached  by  a  rope  to  a  light  wooden  roller,  in  the  shafts  of  which  the 
animal  of  draught  is  yoked.  More  perfect  machines,  however,  may  be  employed  where  turnips  are  cul- 
tivated upon  a  large  scale,  and  we  may  refer  to  that  of  French  (26SS.)  as  one  of  the  best. 

5396.  The  preparation  qftiiniip-seed  for  sowing,  by  steeping  in  the  drainings  of  dung- 
hills and  otlier  similar  matters,  has  been  recommended  as  a  likely  mode  to  prevent  the  fly  ; 
but  it  is  not  found  to  have  this  effect,  and  is  never  followed. 

53"J7  T/te  following  tnode  of  preparation  is  somctiines  adopted  .—  Half  new  and  half  old  seed  are  mixed 
together;  then  half  is  taken  and  steeped  in  water  for  three  or  four  hours;  afterwards  both  steeped  and 
unstecped  seed  are  mixed  and  immediately  sown.  Tlie  object  of  this  preparation  is  to  obtain  four  ditterent 
brairds  or  risings  of  the  seed,  which  are  supposed  to  give  four  chances  of  escaping  the  fly  that  attacks  the 
inl'ant  plants,  instead  of  one.  Another  mode  is  to  join  radish-seed  to  the  above,  new  and  old,  steeped  in 
the  foregoing  manner,  it  being  found  that  the  fly  prefers  the  radish  to  the  turnip.  Some  recommend 
the  mixing  of  an  equal  quantity  of  rape-seed  with  the  turnip-seed,  alleging,  that  if  a  fly  cuts  otl'the  tur- 
nips, the  rape  may  be  left  for  a  crop;  and  that  if  the  turnips  escape,  the  rape  may  be  treated  as  weeds. 
The  most  common  precaution,  however,  as  to  the  fly,  is  to  sow  thick,  or  to  mix  the  seed  with  soot,  lime, 
or  ashes. 

5398.  The  quantity  of  seed  used  may  be  from  two  pounds  to  two  and  a  half  pounds 
avoirdupoise  per  acre.  It  is  necessary  to  give  a  sufficient  quantity  of  seed,  to  pro- 
vide against  the  loss  of  plants  from  the  ravages  of  insects,  and  other  contingencies.  But 
the  quantity  should  not  be  excessive ;  because  the  plants,  when  too  thick,  get  interwoven 
together,  and  thence  become  difficult  to  be  thinned  in  a  proper  manner, 

5399.  T/ic  sowing  process  being  completed,  the  ridgelets  remain  flattened  and  com- 
pressed. [Jig-  756.) 

756 


5400.  The  several  operations  of  forming  the  ridgelets,  spreading  the  dung,  covering  it 
by  the  plough,  and  sowing  the  seed,  ouglit  to  be  carried  on  in  close  succession.  The 
dung  must  l)e  immediately  covered,  that  none  of  its  powers  may  be  lost  by  evaporation  ; 
and  tlie  seed,  to  ensure  its  early  vegetation,  ought  to  be  sown  as  soon  as  possible  upon 
the  moist  earth  turned  up.  The  various  works  of  the  turnip  culture,  thus  carried  on  at  the 
same  time,  furnish  the  best  specimen  which  the  culture  of  the  fields  aflbrds  of  the  bene- 
ficial effects  of  a  proper  division  of  labour.  The  process  has  all  the  appearance  and 
effects  of  garden  culture,  with  the  difi'erence  of  its  being  conducted  with  incomparably 
greater  economy  and  despatch. 

5401.  The  period  of  soloing  in  the  north  of  England  and  Scotland  is  from  the  1st  to 
the  end  of  June,  though  it  is  often  continued  to  the  middle  of  July.  The  turnips,  how- 
ever, sown  after  the  latter  of  these  periods  seldom  attain  to  a  proper  size  ;  and,  when 
sown  earlier  than  the  1st  of  June,  they  are  apt  to  shoot  forth  the  seed-stem  before  winter, 
by  which  not  only  the  soil  is  deteriorated,  but  the  nutritive  juices  of  the  root  exhausted. 
In  the  south  of  England  they  may  be  sown  somewhat  later  than  in  the  north. 

5+02.  Tlie  time  cf  soirin^  m  oilier  etmntries  must  be  varied  by  the  nature  of  the  climate  and  soil.  It  is 
to  be  inferred,  that  in  warmer  countries,  where  vegetation  is  more  rapid,  the  sowing  should  be  deferred 
till  a  later  period.  At  Roville,  in  the  north  of  France,  M.  de  Dombasle  sometimes  sows  in  August,  and 
yet  obtains  a  medium  crop 

5403.  Hoeing.  When  the  plants  are  an  inch  or  more  in  height,  or  when  weeds 
;.i)pear  amongst  them,  the  process  of  hoeing  commences.  Tliis  is  done  either  by  a  small 
I  lough  drawn  by  one  horse,  going  and  returning  along  the  hollow  of  each  ridgelet,  and 
cutting  of  a  slice  of  earth  from  the  sides,  as  near  to  the  turnips  as  possible  (^Jig.  757.) 

757 

or  by  the  liorsc-hoe,  of  which  there  are  various  kinds.  Tlie  most  simple  of  these  consists 
of  a  flat  triangular  share  {Jig.  758.  a),  with  two  lateral  anns  (6,  b),  formed  to  set  wider 
or  narrower,  and  fixed  to  a  beam  and  handles  by  three  upright  coulters  of  iron  ;  or, 
vvliicii  is  better,  tlie  lateral  arms  are  omitted,  the  triangular  share  fixed  to  the  beam,  and 
two  moveable  upright  coidters  attached  by  a  cross  bar. 
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5401;  One  of  the  best  turnip  horse-hoes  is  formed  from  the  skeleton  of  a  common  plough  {fig.  759.),  Ijy 
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two  coulters  of  iron  curved  inwards  (nr,  4),  and  fixed  to  wooden  bars  (r,  /,  and  c,  d),  which  last  again  are 
hooked  to  the  beam  of  the  implement,  and  made,  by  means  of  a  cross  iron  bar  (g-,  h),  to  be  set  at  a 
greater  or  smaller  distance  from  each  other  as  it  may  be  required.  A  broad  iron  share  (i)  moves  in 
the  middle  of  the  hollow  of  the  ridges,  while  the  two  coulters  on  each  side  go  as  near  to  the  rows  of 
turnips  as  can  be  done  with  safety ;  and  in  this  manner  the  intervals  of  the  ridges  are  tilled,  and  the 
weeds  within  them,  and  as  near  to  the  plants  as  the  coulters  can  go,  cut  up  and  destroyed.  By  removing 
the  wooden  bar  and  coulters  of  this  machine,  and  hooking  to  it,  on  each  side,  a  small  cast-iron  mould- 
board,  it  is  converted  to  tlie  double  mould-board  plough  also,  as  we  have  seen. 

5+05.   The  brakes  or  horse-hoes  of  Wilkie  ('2G66.),  Finlayson  (26(37.),  or  of  Kirkwood  (495.').),  may  easily 
be  set  and  arranged  for  this  or  any  other  description  of  culture  ;  so  that  it  requires  no  new  implements. 
5406.   The  hand-hoers  go  to  work,  each  having  a  little  iron  hoe,  fixed  upon  a  wooden  handle  about  three 

:,---__   feet  in  length  (fig.  760.).    The  breadth  of  the  blade  (n")  of  this 

^.»    '"  "    hoe  is  eight  inches  ;  and  the  workers,  standing  in  the  hollow 

^  TC",  BP?!«~'i33  "'"'  the\T  faces  to  the  ridges,  hoe  the  turnip  plants,  leaving 

'  "' '  Uiwa'ji^iii  a  them  standing  singly,  at  the  distance  from  each  other  of  from 

ten  to  twelve  inches.     By  this  operation  the  rows  of  the  turnips  are  cleaned  of  all  weeds  ;  the  superfluous 

plants  cut  up  and  pushed  into  the  intervals,  where  they  die  ;   and  the  plants  to  be  preserved  left  standing 

singly  at  the  distance  required.     A  transverse  section  of  the  ridges  will  then  appear  thus  [fig.  761.),  and 
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a  longitudinal  section  thus  :  [fig.  762.)    The  plants  should  not  be  nearer  to  each  other  than  ten  inches,  that 
they  may  increase  to  a  proper  size. 
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5407.  Second  horse-hoeing.  Soon  after  the  operation  in  question,  weeds  will  again  sprout  up  in  the 
intervals  of  the  ridges  and  amongst  the  plants.  In  the  course,  therefore,  of  twelve  days  or  more  the 
horse-hoe  again  passes  through  the  intervals  of  the  ridges,  cutting  up  all  the  weeds  that  may  have  sprung 
up;  and  soon  after  the  hand-hoers  again  go  to  work  with  the  same  instrument  as  before,  cutting  up  all 
weeds  which  may  have  grown  amongst  the  turnips,  and  carefully  singling  any  plants  that  may  by  chance 
have  been  omitted  in  the  first  hoeing.  After  this  process,  a  section  of  the  ridges  will  appear  thus  :  [fig.  763.) 
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5408.  Third  horse-hoeing.  Sometimes  the  horse-hoe  passes  once  more  down  the  intervals  after  a  short 
period  ;  but  more  generally  the  previous  hand-hoeing  concludes  the  proress  upon  all  the  drier  lands,  the 
weeds  being  now  kept  down  by  the  rapid  growth  of  the  plant,  and  the  overshadowing  of  the  intervals  by 
its  leaves.  Very  commonly,  however,  at  an  interval  of  eight  or  ten  days  after  the  last  hand  or  horse- 
hoeing,  the  earth  which  had  been  taken  from  the  roots  of  the  plants  by  these  several  hoeings  is  again  laid 
back,  either  by  the  little  one-horse  plough  already  mentioned,  or  by  the  double  mould-board  plough, 
passing  down  the  intervals  of  the  rows  and  ridging  up  the  earth  thus :  [fig.  764.)     The  design  in  this  ope- 
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ration  is,  that  any  weeds  remaining  in  the  intervals  after  the  former  hoeings  may  be  destroyed,  and  that 
the  land  and  turnips  may  be  kept  more  dry  during  wet  weather  and  the  months  of  winter.  This  concludes 
the  culture  of  the  turnip,  which  now  grows  rapidly  without  further  care ;  and  by  the  beginning  of  Sep- 
tember the  leaves  of  a  good  crop  will  have  covered  the  entire  surface,  making  a  transverse  section  of  the 
ridges  appear  thus:  [fig.  765.) 
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5409.  The  Swedish  turnip  is  cultivated,  used,  and  stored  precisely  in  the  same  manner 
as  the  common  turnip  ;  but  it  is  generally  sown  several  weeks  earlier.  It  does  not 
attain  to  the  same  weight  by  the  acre  ;  and,  as  it  is  more  difficult  to  raise,  it  ought  to 
receive  a  greater  quantity  of  manure,  and  to  be  always  upon  good  land.  Tlie  Swedish 
has  a  property  which  the   con-mon   turnip  has  not,  that  of  bearing  to  be  transplanted 
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when  young ;  so  that,  where  blanks  appear  in  a  field,  the  spaces  may  be  filled  up  by 
transplanting.  Analogous  to  the  Swedish  turnip,  in  hardiness  and  nutritive  qualities, 
is  the  large  yellow  or  Aberdeen  turnip.  This  root  is  perhaps  superior  to  the  Swedish 
turnip,  in  so  far  as  it  may  be  raised  with  less  difficulty.  It  serves  the  same  purpose  of 
a  succedaneum  to  the  common  turnip  in  spring. 

5410.  Consumption  of  the  turnips.  By  the  end  of  October  or  beginning  of  November, 
when  the  pastures  have  decayed,  the  turnips  begin  to  be  used  for  food. 

5411.  jy/icH  sheep  are  to  be  fed,  the  turnips  are  either  puUcd  up  by  the  hand,  and  carried  away,  as 
wanted,  into  the  fields,  in  which  the  sheep  are  kept,  and  there  spread  regularly  upon  the  ground  ;  or  more 
frequently  and  econoinically  the  sheep  are  at  once  driven  into  the  fields  of  turnips,  and  suffered  to  con- 
sume the  roots  as  they  stand.  In  this  case  the  animals  are  not  suffered  to  range  over  the  whole  field  at 
first,  but  are  confined  to  a  space  of  an  acre  or  more,  by  means  of  nets,  or  a  series  of  moveable  rails  or 
hurdles.  When  the  sheep  have  eaten  the  roots  very  nearly,  the  remnant  in  the  ground  may  be  picked  up 
by  a  httle  hoe  (Jig.  16G.)  or  by  the  turnip  chopper  already  described  !,i?372.)  ;  and  when  the  whole  are 
„U„  consumed,   the  nets  or  rails,  or   hurdles,   are  moved  to  another 

'""  division,  and  so  on  throughout  the  field,  leaving  the  spaces  before 

cleared  open  to  the  sheep  to  move  upon.  This  maimer  of  con- 
suming the  turnips  affords  an  admirable  manure  to  the  land,  and 
prepares  it  well  for  the  subsequent  crojis  of  grain  and  herbage.  In 
feeding  in  this  manner,  it  is  frequent  to  place  in  the  field  a  little 
rack  with  a  cover,  containing  a  small  quantity  of  hay,  which  seems 
to  be  relished  by  the  animals  amid  their  moister  food. 

SllS.  In  the  feeding  of  oxen,  the  turnips  may  be  laid  down  on  a  dry  field,  as  in  the  case  first  mentioned  ; 
but  the  proper  and  regular  manner  of  feeding  these  animals  is  to  supply  them  with  the  turnip  in  the 
house  or  open  vard,  littering  them  at  the  same  time  plentifully  and  regularly  with  straw,  and  giving  them 
what  they  choose  to  consume  of  it  as  provender,  with  their  turnip-lbod.  Cattle  are  fed  either  by  being 
tied  to  upright  posts  in  the  house,  or  they  are  suffered  to  go  at  large  in  the  straw- yard.  This  last  is  greatly 
the  better  mode  of  feeding,  the  turnips  being  supplied  from  troughs  or  otherwise,  and  a  shed  for  shelter 
being  always  at  hand  and  open  to  the  cattle  to  repose  in.  It  is  well,  however,  that  too  many  animals,  of 
diflbrent  strength  and  size,  be  not  put  together,  lest  they  disturb  each  other  in  feeding.  Sometimes  courts 
are  made  and  divided  into  separate  compartments,  holding  only  two  cattle  in  each,  and  this  is  found  to  be 
an  exceedingly  good  practice.  When  cattle  are  of  value,  and  put  up  for  quick  fattening,  it  is  common  to 
cut  off  the  leaves  and  tails  of  the  turnip,  giving  the  leaves  to  the  younger  and  less  valuable  Jtock,  and  the 
bulb  onlv  to  that  whieh  is  to  be  fed. 

5413.  Young  cattle,  not  intended  to  be  immediately  fattened,  receive  only  a  limited  portion  of  turnips, 
their  principal  provender  being  straw.  By  receiving  a  portion  of  turnips  with  their  drier  provender,  these 
animals  are  kept  in  a  much  more  healthy  condition  than  if  confined  to  the  latter  food,  and  continue  to 
grow  throughout  the  whole  season,  instead  of  pining  away  at  the  time  when  green  herbage  can  no  longer 
be  found  for  them.  With  the  design,  too,  of  keeping  them  in  a  good  condition,  turnips  are  supplied  in  a 
limited  quantity  to  milch  cows,  and  in  particular  at  the  time  of  calving.  The  turnip,  however,  though  it 
ailds  to  the  quantity  of  milk,  gives  it  a  strong  .'•.nd  disagreeable  flavour. 

54U.  ll'heu  Luth  sheep  and  cattle  are  fed  upon  a  farm,  it  is  usual  to  pull  up  every  alternate  four  or  five 
rows  of  turiii;)j  lor  the  cattle,  leaving  the  remainder  on  the  ground  for  the  sheep,  so  that  the  land  on 
which  the  turnips  had  grown  may  receive  its  proportion  of  the  manure  produced.  iUuar.  Jour.  Ag. 
vol.  i.  p.  ^86.) 

5415.  The  advantages  of  eating  turnips  on  the  place  of  their  grotvth  by  sheep,  both  in  manuring  and 
consolidating  the  ground,  are  sufficiently  well  known  to  every  farmer.  One  great  defect  of  the  inferior 
sort  of  turnip  soil  is  the  want  of  tenacity  ;  and  it  is  found  that  valuable  crops  of  wheat  may  be  obtained 
upon  very  light  porous  soils,  after  turnips  so  consumed.  It  is  not  uncommon  to  let  turnips  at  an  agreed 
price,  for  each  sheep  or  beast,  weekly.  This  varies  according  to  age  and  size,  and  the  state  of  the  demand, 
from  four-pence  or  less,  to  eight-pence  or  more,  for  each  sheep  weekly,  and  from  two  shillings  to  five  for 
each  beast.  An  acre  of  good  turnips,  say  thirty  tons,  with  straw,  will  fatten  an  ox  of  sixty  stone,  or  ten 
Leicester  sheep.  .Sui)posing  the  turnips  worth  six  guineas,  this  may  bring  the  weekly  keep  of  the  o.\  to 
six  shillings  and  three-pence  halfpenny,  and  of  the  sheep  to  about  seven-pence  halfpenny  a  week.  In  this 
way  of  letting,  however,  disputes  may  arise,  as  the  taker  may  not  be  careful  to  have  them  eaten  up  clean. 
The  person  who  lets  the  turnips  has  to  maintain  a  herd  for  the  taker  ;  and  when  let  for  cattle,  and  conse- 
quently to  be  carried  off,  the  taker  finds  a  man  and  horse,  and  the  letter  maintains  both.  The  taker  has 
to  provide  hurdles  or  nets  for  fencing  the  allotments  to  sheep  ;  but  the  letter  must  fence  his  own  hedges 
if  necessary.  The  period  at  which  the  taker  is  to  consume  the  whole  is  usually  fixed  in  the  agreement, 
that  the  seller  may  be  enabled  to  plough  and  sow  his  land  in  proper  season.  (Sn/ipl.  to  Encyc.  BritA 
'i'he  rule  for  selling  turnips  in  Norfolk  is  calculated  from  the  fact,  that  one  acre  of  good  turtiips  is 
siifficientfor  100  sheep  for  one  ireek.  Then,  whether  turnips  be  dear  or  cheap,  the  price  per  week  may  be 
easily  found  —  at  51.  j)er  acre,  \s.  per  week  per  head,  and  so  of  all  other  prices.  This  is  under  the  suppo- 
sition  that  the  crop  is  to  be  eaten  off  on  the  ground. 

5416.  The  Swedish  and  yellow  turnips  are  eaten  greedily  by  horses ;  and  afford  a  very  nutritive  and 
salutary  food  along  with  hay  or  straw  for  working  stock.  The  best  mode  is  to  steam  them  after  pre- 
viously passing  them  through  the  slicing  machine,  as  no  root  requires  so  much  cooking  as  the  Swedish 
turnip.  Horses  will  also  eat  the  white  turnip,  but  not  freely,  unless  they  have  been  early  accustomed  to 
them,  as  in  some  parts  of  Norfolk. 

5417.  Cattle  fatten  much  faster  with  clean  turnips  than  with  such  as  are  dirty,  and  therefore  Waistell 
recommends  that  they  should  never  be  given  without  being  previously  washed.  "  The  earth  upon  unwashed 
turnips,"  lie  says,  "  scours  the  cattle,  and  keeps  their  bodies  too  loose  and  open  ;  theirdungbeing  thin  and 
almost  li<iuid,  carries  off  with  it  a  white  mucous  matter  from  the  bowels,  which  is  frequently  seen  among 
the  dung,  the  loss  of  which  must  necessarily  retard  the  fattening  of  the  cattle  ;  but  with  washed  turnips 
their  dung  is  wax-like,  and  figured  similarly  to  the'dung  of  cattle  fed  on  rich  meadow  hay.  Cisterns 
are  also  found  very  useful  in  frosty  weather ;  for  when  frozen  turni|>s  arc  thrown  into  spring  water,  it 
speedily  draws  out  of  them  all  the  icy  particles,  which,  when  retained,  must  undoubtedly  render  them 
much  less  nourishing  and  improving  to  the  cattle  that  eat  them."    {Waistcll's  Designs,  SfC.  p.  40.) 

5418.  Near  larg;'  lowtis  the  most  profitable  mode  of  disposing  of  turnips  is  to  the 
cow-keepers  and  green-grocers. 

541  9.  The  application  of  turnips  in  domestic  economi/  is  well  known.  They  may  also 
be  used  in  the  distillery  ;  and  a  wine  is  said  to  be  made  from  them  by  the  London  manu- 
facturers of  imitations  of  foreign  wine. 

5420.  The  storing  cf  turnips  is  attended  with  too  much  labour  and  risk  to  be  of  much 
advantage  in  the  greater  part  of  the  kingdom.  Common  turnips  are  never  stored  in 
any  great  quantity,  though  sometimes  a  portion  i.s  drawn  and  formed  into  heaps,  like 
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potato  camps,  and  lightly  covered  with  straw,  or  preserved  for  some  time  under  a  shed. 
On  these  occasions,  before  storing  up,  the  shaws  or  leaves  and  the  tap-roots  must  be  cut 
oft'  and  removed,  to  jjrevent  heating  and  rotting.  The  heaps  must  not  be  covered  with 
earth-like  potatoes,  for  in  tliis  case  their  complete  destruction  is  inevitable.  This  root 
contains  too  much  water  to  be  preserved  for  any  length  of  time  in  a  fresh  and  palatable 
state,  after  being  removed  from  the  ground ;  and  though  the  loss  in  seasons  luiusually 
severe,  particularly  in  tlie  white  globe  variety,  is  commonly  very  great,  it  is  probable  tliat  a 
regular  system  of  storing  the  wliole,  or  tlie  greater  part,  of  tlie  crop  every  season  would, 
upon  an  average  of  years,  be  attended  witli  still  greater  loss  ;  besides  the  labour  and 
expense,  where  turnips  are  cultivated  extensively,  would  be  intolerable.    {Siipp.  <-$;€•) 

5421.  Taking  up  and  rc/ilacing  is  a  mode  by  which  turnips  have  been  preserved,  by  Blaikie  of  Holk- 
ham,  and  some  others.  The  moiie  is  to  cart  the  turnips  from  the  field  where  they  grow,  to  a  piece  of 
ground  near  the  farra-oHicL-s,  before  the  winter  rains  set  in,  when,  the  tap-root  being  cut  off,  the  plants 
are  set  on  the  surface  of  the  ground,  in  an  upright  position,  as  close  to  each  other  as  they  can  stand,  where 
they  keep  much  better  than  in  a  store  during  the  whole  season.  The  advantages  of  having  them  quite 
close  to  the  homestead,  in  place  of  bringing  them  most  probably  from  a  distant  part  of  the  farm  in  wet  or 
stormy  weather,  are  so  obvious,  as  fully  to  justify  a  recommendation  of  the  i)ractice. 

5+'-'2.  Replacing  and  ear/hing  have  also  been  tried  with  success,  especially  with  the  Swedish  turnip. 
Being  pulled  and  freed  from  their  roots  and  leaves,  they  are  carted  to  a  piece  of  well  worked  dry  soil  near 
the  farmery,  and  there  deposited  in  rows,  so  close  as  nearly  to  touch  each  other  in  the  bottom  of  shallow 
furrows,  the  plough  covering  one  row  as  another  furrow  is  opened.  In  this  way  many  tons  are  quickly 
earthed  in,  and  on  a  very  small  space,  and  they  can  be  turned  out  when  wanted  with  equal  facility. 
(Farmer's  Magazine,  vol.  xxiii.  p.  282.) 

5423.  The  2}rodi(ce  of  turnips  cultivated  in  the  broad-cast  manner  in  England  varies 
from  five  to  fifteen  tons  per  acre  :  the  latter  is  reckoned  a  very  heavy  crop.  In  Nortlunu- 
berland  and  Berwickshire,  a  good  crop  of  white  globe  turnips  drilled  usually  weighs  from 
twenty-five  to  thirty  tons  per  acre,  the  yellov.- and  Sv.edish  commonly  a  few  tons  less.  Of 
late  there  have  been  instances  of  much  heavier  crops,  and  in  Ayrshire  it  woidd  appear  that 
above  sixty  tons  have  been  raised  on  an  English  acre,  the  leaves  not  included.  {Farnier^s 
Magazine,  vols.  xv.  and  xvi. )  But  such  an  extraordinary  produce  must  have  been  ob- 
tained by  the  application  of  more  manure  than  can  be  provided,  without  injustice  to 
other  crops,  from  the  liome  resources  of  a  farm ;  and  where  turnips  form  a  regular  crop 
in  the  rotation,  no  such  produce  is  to  be  expected  under  any  mode  of  culture. 

5424.  The  produce  of  the  turnip  in  nutritive  matter,  as  proved  by  Sir  H.  Davy,  was 
forty-two  parts  in  a  thousand  ;  of  which  seven  were  mucilage,  thirty-four  sugar,  and  one 
gluten.  Swedish  turnips  afforded  sixty-four  parts  in  a  thousand  of  nutritive  matter,  of 
which  nine  were  starch,  fifty-one  sugar,  two  gluten,  and  two  extract.  According  to  Von 
Thaer,  100  lbs.  of  turnips  are  equal  to  twenty -two  of  hay  ;  and  an  ox  to  get  fat  on 
turnips  ought  to  have  one  third  of  its  w  eight  daily. 

6425.  To  raise  turnip  seed,  the  usual  mode  is  to  select  the  most  approved  specimens  of 
tlie  variety  to  be  raised  at  the  season  when  they  are  full  grown ;  and  either  to  remove  all 
otiiers  from  the  field  and  leave  them  to  shoot  into  flower  stems  next  year,  or  to  trans- 
plant them  to  a  place  by  themselves,  where  they  will  be  secure  from  the  farina  of  other 
plants  of  their  genus.  In  either  case  they  must  be  pi-otected  by  earthing  up  from  the 
winter's  frost  and  rains,  and  in  the  ripening  season  from  the  birds. 

5426.  The  true  sort  of  Sivcdish  turnip  can  very  easily  be  kept  by  only  attending  to  the  plants  when  in 
flower.  All  the  degenerated  ones  bear  bright  yellow  flowers,  which  should  be  pulled  out  before  the  seed 
ripens.  The  true  sort  have  a  broivnish  yellow  flower.  This  saves  the  expense  of  transplanting  if  a  corner 
or  one  ridge  of  a  field  can  be  found  convenient  for  saving. 

.0427.  The  Xorfa/k  seed-groivers  have  a  sort  of  theory  on  the  subject  of  transplanting  turnips  for  seed 
which  it  may  be  worth  wliile  to  attend  to.  According  to  that  theory,  where  turnip  seed  is  collected  from 
such  turnips  as  have  been  sown  three  or  four  years  in  succession,  the  roots  are  liable  to  be  numerous  and 
long,  and  the  necks  or  parts  between  the  bulbs  and  leaves  coarse  and  thick  :  and  when  taken  from  such  as 
have  been  transplanted  every  year,  these  parts  are  liable  to  become  too  fine,  and  the  tap-roots  to  be  dimi. 
nished  in  too  great  a  proportion.  Of  course  the  most  certain  plan  is  to  procure  seed  from  turnips  that  are 
transplanted  one  year  and  sown  the  next ;  or,  if  they  be  transplanted  once  in  three  years,  it  is  supposed, 
that  the  stock  may  be  preserved  in  a  proi)er  state  of  perfection.  It  is  stated,  that  the  method  of  perform, 
ing  this  business  in  the  bo^t  way,  is  to  select  such  turnips  as  arc  of  the  best  kinds  and  of  the  most  perfect 
forms  from  the  Hold  crops,  and  after  cutting  their  tops  oif,  to  transplant  them,  about  the  mont(j  of 
November,  or  following  month,  into  a  piece  of  ground  lliat  has  been  put  into  a  fine  state  of  tilLige  by 
rei>eated  ploughing  or  digging  over,  and  which  should  be  situated  as  near  the  house  as  it  can  be,  in  order 
tliat  the  birds  may  be  better  kept  from  it.  The  seed  will  mostly  be  ready  for  gathering  in  the  end  of  July, 
or  in  the  following  month. 

5428.  Others  cultivators,  however,  advise  that  the  seed  collected  from  a  few  turnips  thus  transplanted 
shoulil  be  preserved  and  sown  in  drills,  in  order  to  raise  plants  for  seed  for  the  general  crop,  drawing  out 
all  such  as  are  weak  and  improper,  leaving  only  those  that  are  strong  and  which  take  the  lead  ;  and  that 
when  these  have  formed  bulbs,  such  as  do  not  appear  good  and  perfect  should  be  taken  out,  as  by  this 
means  turnip  seed  may  be  procured,  not  only  of  a  more  vigorous  nature,  but  capable  of  vegetating  with 
less  moisture,  and  of  producing  stror.ger  and  more  hardy  plants.  The  practice  of  transplanting  the  whole 
of  the  turnips  for  seed  for  the  main  crops,  they  contend,  is  not  only  highly  expensive,  but  injurious,  by 
diminishing  the  strength  of  the  plants  from  the  destruction  of  their  tap-roots.  Very  good  seed  may,  how- 
ever,  be  raised  in  either  of  the  methods  that  have  been  here  described. 

5429.  The  best  Xurfnllc  turnip-seed  growers  are  of  opinion  that  unless  the  seed  be  always  saved  from 
transplanted  roots,  tlie  stock  will  infallibly  degenerate  in  the  manner  here  described.  The  statement  that 
transplanting  once  in  three  years  is  sufficient,  was  a  mere  pretence  with  some  of  the  growers  to  enable 
them  to  save  two  thirds  of  the  heavy  expense  which  attends  transplanting  turnips,  and  to  get  the  same 
price  for  their  seed  as  if  it  had  been  properly  saved.  The  only  exception  to  this  is  in  what  the  Norfolk 
farmers  calls  the  "pudding"  or  "  long  pudding"  turnip,  which  is  too  tender  to  bear  the  winter.  For  a 
stock,  a  few  sorts  are  taken  up  and  protected  from  cold  like  mangold  wurzel ;  and  for  a  general  crop  the 
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seed  is  sown  broadcast  and  not  hoed,  but  suffered  to  grow  like  rape.    So  treated  tlie  pl.mts  form  very 
small  woody  sorts,  which  are  capable  of  enduring  frosts.  {J.  7,.) 

."JloO.  After  the  seed  has  heromefiiH;/  ripened,  it  is  mostly  reaped  by  cutting  off' part  of  the  stems,  and 
afterwards  tying  them  up  into  sheaves,  which,  when  sufficiently  dry,  are  put  into  long  stacks,  and  kept 
through  the  winter,  in  order  to  be  threshed  out  about  the  time  when  it  is  wanted,  liut  as  in  this  way 
much  seed  is  liable  to  be  lost,  by  its  readiness  to  escape  from  the  pods  in  which  it  is  contained,  it  is  advised, 
as  a  much  better  practice,  to  have  it  immediately  threshed  out,  either  upon  a  cloth  in  the  tield  where  it 
grew,  or  in  some  other  convenient  place,  being  then  put  into  bags  proper  for  the  purpose  and  placed  in  a 
situation  which  is  perfectly  diV  From  seed  crops  of  this  sort  being  subject  to  much  injury,  and  loss  in 
different  «ays,  the  quantity  of  produf-e  must  be  very  different  under  different  circumstances;  but  it 
may  in  general  be  stated  at  not  less  than  from,  twenty  to  twenty.four  bushels  the  acre.  The  price  of 
turiiip  seed  being  seldom  less  than  seven  or  eight  shillings  the  bushel,  on  account  of  the  great  demand  for 
it,  it  may  at  tirst  appear  to  be  a  very  advantageous  sort  of  culture  ;  but  from  the  exhausting  nature  of  the 
crop,  the  loss  sustained  in  grain,  and  the  quantity  of  manure  afterwards  necessary,  it  is  probable  that 
turnip  seed  can  only  be  grown  to  advantage  in  particular  circumstances  of  soil  and  situation.  In  most 
cases  it  is,  however,  well  for  the  farmer  to  raise  his  own  seed,  as  that  of  the  shops  is  seldom  to  be  fully 
depended  upon. 

54,'51.  The  diseases  and  injuries  to  ii'hich  turnips  are  liable  are  various.  At  their  first 
appearance  their  leaves  are  liable  to  the  attacks  of  thefiy  (A^hisaiid  HAltica,)  the  cater- 
pillar, the  slug,  and  the  mildew.  Their  bulbs  and  roots  are  attacked  by  worms  of 
ditterent  kinds  ;  by  a  singular  tendency  to  monstrosity,  known  provincially  by  the  name 
of  fingers  and  toes  ;  by  the  anbur)' ;  by  canker,  and  by  wasting  or  gangrene  from  water 
or  frost.  Of  all  or  most  of  these  injurious  diseases  it  may  be  observed,  that  they 
neither  adinit  of  prevention  or  cure  by  art.  Utider  favourable  circumstances  of  soil, 
climate,  culture,  and  weather,  they  seldom  occur ;  therefore  all  that  the  cultivator  can 
do  is  to  prepare  and  manure  his  land  properly,  and  in  the  sowing  season  supply  water 
when  the  weather  is  deficient  in  showers  or  the  soil  iti  humidity. 

5432.  The  fly  attacks  the  turnip  when  in  the  seed-leaf,  and  either  totally  devours  it,  or  partially  eats 
the  leaves  and  centre-bud,  so  as  to  impede  the  progress  of  the  plants  to  the  second  or  rough  leaves. 
Whether  the  eggs  of  these  flies  are  deposited  on  the  plants  or  in  the  soil,  does  not  appear  to  be  ascertained ; 
in  all  probability  they  are  attached  to  the  former,  as  in  the  gooseberry  caterpillar,  and  most  cases  of  flies 
and  insects  which  feed  on  plants.  Preparations  and  mixtures  of  the  seed,  as  already  treated  of,  are  all 
that  have  yet  been  done  in  the  way  of  preventive  to  this  evil. 

54.33.  The  caterpillar  makes  its  appearance  after  the  plants  have  produced  three  or  more  rough  leaves; 
these  they  eat  through,  and  cither  destroy  or  greatly  impede  the  progress  of  the  plants.  There  can  be 
little  doubt  that  the  eggs  of  these  caterpillars  are  deposited  on  the  leaves  of  the  plants  by  a  species  of 
moth,  as  the  caterpillar  may  be  detected  when  not  larger  in  diameter  than  a  hair.  As  preventives  to 
the  moths  from  fixing  on  the  turnips  for  a  depository  for  their  eggs,  it  has  been  proposed  to  place  vessels 
with  tar  in  different  parts  of  the  field,  the  smell  of  which  is  known  to  be  very  offensive  to  moths  and  all 
insects  ;  or  to  cause  a  thick  offensive  smoke  from  straw  or  weeds  to  pass  over  the  ground  at  the  time  when 
it  is  supposed  the  moths  or  parent  flies  were  about  to  commence  their  operations.  To  destroy  the 
caterpillar  itself,  watering  with  tobacco  water,  lime  water,  strong  brine,  and  laying  on  ashes,  barley 
awns,  &c.  have  been  proposed. 

5434.  The  shig  and  snail  attack  the  plants  both  above  and  under  ground,  and  eat  both  the  leaves  and 
roots.  Rolling,  soot,  quicklime,  awns,  &c.  have  been  proposed  to  annoy  them;  but  the  only  effectual 
mode  is,  immediately  after  the  turnips  are  sown,  to  strew  the  ground  with  cabbage  leaves,  or  leaves  of  any 
of  the  JSrftssica  tribe.  On  these,  especially  if  sweet  from  incipient  decay,  the  slugs  will  pasture,  and  may 
be  gathered  oft' by  women  or  children  every  morning.  If  as  many  cabbage  leaves,  or  handfuls  of  decaying 
pea  haulm,  or  any  similar  vegetable  be  procured,  as  will  go  over  a  ridge  or  two,  say  at  the  rate  of  a  leaf  to 
every  square  yard,  a  whole  field  may  soon  be  cleared  by  picking  off' the  slugs  and  removing  the  leaves 
once  in  twenty-four  hours.  This  mode  we  have  found  most  effectual,  and  it  is  extensively  practised  by 
market  and  other  gardeners.     (Encyc.  of  Gard.  99.15.) 

5435.  The  niitdcw  and  blight  attack  the  turnip  in  different  stages  of  its  progress,  and  always  retard  its 
growth.  Its  effects  may  be  palliated  by  watering  and  strewing  the  leaves  with  sulphur;  but  this  will 
hardly  be  considered  applicable  to  whole  fields. 

5436.  The  vurms  nttuek  the  roots ;  and,  when  they  commence  their  ravages  at  an  early  period,  impede 
their  growth,  and  ruin  or  greatly  injure  the  crop.     They  admit  of  no  remedy  or  prevention. 

5437.  The  forked  excrescences,  known  as  fingers  and  toes  in  some  places,  and  as  the  anbury  in  otl.ers,  are 
considered  an  alaiTOing  disease,  and  hitherto  it  can  neither  be  guarded  against  nor  cured.  The  following 
account  of  it  is  given  by  William  Spence,  president  of  the  Holderness  Agricultural  Society  in  1811  :  — 

5438.  In  sojne  plants,  the  bulb  itself  is  split  into  several  finger  like-diverging  lobes.  More  frequently  the 
bulb  is  externally  tolerably  perfect,  and  the  tap-root  is  the  part  principally  diseased  ;  being  either  wholly 
metamorphosed  into  a  sort  of  misshapen  secondary  bulb,  often  larger  than  the  real  bulb,  and  closely  attached 
to  it,  or  having  excrescences  of  various  shapes,  frequently  not  unlike  human  toes  (whence  the  name  of  the 
disease^  either  springing  immediately  from  its  sides,  or  from  the  fibrous  roots  that  issue  from  it.  In  this 
last  case,  each  fibre  often  swells  into  several  knobs,  so  as  distantly  to  resemble  the  runners  and  accom- 
panying tubers  of  a  potato;  and  not  seldom  one  turnip  will  exhibit  a  combination  of  all  these  different 
forms  of  the  disease.  These  distortions  manifest  themselves  at  a  very  early  stage  of  the  turnip's  growth  ; 
and  plants,  scarcely  in  the  rough  leaf,  will  exhibit  excrescences,  which  differ  in  nothing  else  than  size 
from  those  of  the  full-grown  root. 

5439.  The  leaves  discover  no  unusuiil  appearance,  except  that  in  hot  weather  they  become  flaccid  and 
droop  ;  from  which  symptom  the  presence  of  the  disease  may  be  surmised  without  examining  the  roots. 
These  continue  to  grow  for  some  months,  but  without  attaining  any  considerable  size,  the  excrescences 
enlarging  at  the  same  time.  If  divided  at  this  period  with  a  knife,  both  the  bulb  and  the  excrescences 
are  found  to  be  perfectly  solid,  and  internally  to  differ  little  in  appearance  from  a  healthy  root,  except 
that  they  are  of  a  more  mealy  and  less  compact  consistency,  and  are  interspersed  with  mofe  numerous 
and  larger  sap-vessels.  The  taste,  too,  is  more  acrid  ;  and,  on  this  account,  sheep  neglect  the  diseased 
plants.  Towards  the  approach  of  autumn,  the  roots,  in  proportion  as  they  are  more  or  less  diseasetl,  be- 
come gangrenous  and  rot,  and  are  either  broken  (as  frequently  happens)  by  high  winds,  or  gradually  dis- 
solved by  the  rain.  Some,  which  have  been  partially  diseased,  survive  the  winter;  but  of  the  rest,  at  this 
period,  no  other  vestige  remains  than  the  vacant  patches  which  they  occupied  at  their  first  ajipcarance. 
There  is  no  longer  any  doubt  about  the  cause  of  this  disease  :  it  is  the  effect  of  the  deposition  of  the  eggs 
of  a  small  fly  (probably  a  Scaraboe^us)  into  the  pitliy  parts  of  the  roots,  and  the  alburnous  parts  of  the  bulb, 
which  soon  changing  to  a  maggot,  and  ultimately  to  a  perfect  insect,  eat  their  way  out. 

5440.  For  the  prevention  of  this  disease,  marl  has  been  recommended  by  Sir  Joseph  Banks  and  others  ; 
and  where  marl  cannot  be  procured,  it  has  been  thought  that  an  addition  of  mould  of  any  kind,  that  has 
not  borne  turnips,  will  be  advantageous ;  such  as  a  dressing  taken  from  banks,  woodlands,  ditches,  &c. 
and  mixed  up  with  a  good  dose  of  lime.     Hut  lime  alone  has  been  tried  in  vain  ;  and  no  great  dependence 
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can  be  placod  upon  fresli  mould,  as  this  disease  has  been  known  to  prevail  upon  lands  that  had  scarcely 
ever  before  borne  a  crop  of  turnips  (Farmer's  Magazine,  vol.  xiii.)-  The  only  effectual  preventive  would 
be  to  hinder  the  insect  from  laying  its  eggs. 

5441.  The  canker  attacks  the  roots,  and  partly  the  bulbs,  of  turnips,  and  is  known  by  the  ulcerated  ap- 
pearance it  produces.  Some  consider  it  owing  to  the  presence  of  too  much  iron  in  the  soil,  and  recommend 
liming  as  a  preventive. 

.0442.  IVasting  and  putrefaction,  from  e.Kcess  of  water  or  frost,  are  to  be  prevented  by  earthing  up  the 
bulbs,  or  taking  up  and  storing. 

Sect.    III.      The  Carrot Daucus  Carina  L.  ;   Pentandria  Digynia  Tu.,  and  Umbelli- 

feres  J.      Carotte,  Fr.  ;    Gclbe  Riibe,  Ger.  ;    Carota,  Ital.  ;   and  Chirivia,  l^an. 

5443.  The  carrot  is  a  biennial  plant,  a  native  of  Britain  ;  but  though  long  known  as 
a  garden  plant,  it  is  comparatively  but  of  recent  introduction  in  agriculture.  It  appears 
to  have  been  cultivated  from  an  early  period  in  Germany  and  Flanders,  and  introduced 
from  the  latter  country  to  Kent  and  Suffolk  early  in  the  16th  century.  As  the  carrot 
requires  a  deep  soil,  inclining  to  sand,  it  can  never  enter  so  generally  into  cidtivation  as 
the  potato  or  turnip;  but,  as  observed  by  a  judicious  writer,  it  has  been  too  much 
neglected  on  lands  where  it  would  have  yielded  a  more  valuable  product,  perhaps,  than 
any  bulbous  or  tap-rooted  plant  whatever.  Several  contradictory  experiments  in  its 
culture  have  been  detailed  in  a  number  of  publications,  from  which  the  practical  hus- 
bandman will  be  at  a  loss  to  draw  any  definite  conclusion  :  but,  in  a  recent  communication 
to  the  Board  of  Agriculture,  from  Robert  Burrows,  an  intelligent  Norfolk  farmer,  who 
has  cultivated  carrots  on  a  large  scale,  and  with  great  success,  for  several  years,  so  accurate 
an  account  is  presented  of  the  culture,  application,  and  extraordinary  value  of  this  root, 
that  carrots  will  probably  soon  enter  more  largely  into  the  rotation  of  crops  on  suitable 
soils.  [Supp.  cj-c. )  This  person  had  more  experience  than  any  one  ;  but  he,  after  a  few 
years,  discontinued  to  cultivate  carrots  so  extensively  as  he  did  at  the  time  the  commu- 
nication to  the  Board  of  Agriculture  was  made.  The  consumption  of  carrot  seed  in 
Norfolk  had,  in  1821,  diminished  from  three  or  four  tons  a  year  to  as  many  cwts. 

5444.  The  varieties  of  carrot  cultivated  in  gardens  are  numerous,  and  readily  increased 
by  the  usual  means  ;  but  the  only  sort  adapted  for  the  field  is  the  long  red  or  field  carrot. 
New  seed  is  most  essential,  as  it  will  not  vegetate  in  the  second  year.  Old  seed,  or  a 
mixture  of  old  and  new,  and  also  the  mixture  of  the  horn  carrot,  the  seed  of  which  is 
sent  over  in  large  quantities  from  Holland,  ought  to  be  carefully  avoided. 

5445.  The  best  soil  for  the  carrot  is  a  deep  rich  sandy  loam  ;  such  a  soil  ought  at  least 
to  be  a  foot  deep,  and  all  equally  good  from  top  to  bottom.  On  any  other  the  field  cul- 
ture of  the  carrot  will  not  answer. 

.')446.  In  preparing  the  soil  for  the  carrot,  it  is  essential  to  plough  it  before  winter,  that  it  may  be  pul- 
verised by  frost ;  and  to  work  it  well  by  the  plough  and  cultivator  in  spring,  to  at  least  the  depth  of  a  foot. 
This  deep  tillage  may  be  perfectly  accomplished  either  by  means  of  the  trench-plough  following  the 
common  one,  or  by  the  common  one  alone,  with  a  good  strength  of  team  ;  but  the  former  method  is  to  be 
preferred,  wherever  the  lands  are  inclined  to  be  stiff  or  heavy.  Three  ploughings  are  mostly  found  suffi- 
cient, where  the  land  has  been  previously  in  a  state  of  tillage ;  but  more  may  in  other  cases  be  necessary. 
'I'lie  first  ploughing  should  be  made  to  the  depth  of  ten,  twelve,  or  fourteen  inches,  and  be  i>erformed 
when  the  soil  is  tolerably  dry,  about  the  beginning  of  October.  It  may  remain  in  this  condition  till 
towards  the  middle  of  February,  when  it  shouid  be  turned  over  a  second  time,  but  in  a  cross  direction,  to 
nearly  the  same  depths.  In  March  a  third  ploughing  may  be  given,  in  order  to  the  putting  in  of  the  seed. 
This  may  be  somewhat  lighter  than  the  preceding  ones.  As  soon  as  the  last  ploughing  has  been  given  in 
March,  the  land  should  be  harrowed,  and  tlie  surface  made  as  fine  as  possible. 

5447.  Ill  Suffolk  the  farmers  sou<  carrots  after  turnips,  barley,  and  peas  set  upon  a  rye- 
grass ley  ;  the  crops  upon  the  first  have  generally  been  most  productive ;  next  to  that 
they  prefer  the  latter.  In  the  first  place,  they  feed  oft'  the  turnips  by  the  beginning  of 
February,  and  then  lay  the  land  up  in  small  balks  or  furrows,  in  which  state  it  remains 
till  the  second  week  in  March,  when  it  is  harrowed  down,  double  furrowed  to  the  depth 
of  about  twelve  inches,  and  the  seed  sown. 

5448.  The  climate  most  suitable  to  the  carrot  is  the  same  as  for  the  turnip  ;  but,  from 
the  depth  to  which  their  roots  penetrate,  they  will  thrive  better  than  the  turnip  in  a  dry 
and  warm  climate. 

5449.  Manure,  according  to  some,  should  not  be  given  to  carrots  the  year  they  are 
sown,  as  it  is  alleged  that  when  the  roots  meet  with  it  they  become  forked,  scabbed,  and 
wormy.  This,  however,  is  chiefly  applicable  to  cases  in  which  recent  unferniented 
manure  has  been  given,  or  where  other  manure  has  not  been  properly  broken  in  pieces 
and  spread  over  the  soil  or  in  the  drills.  The  Suffolk  and  Norfolk  farmers,  who  are  the 
l)est  carrot-growers,  always  use  dung ;  a  suitable  }3roportion  of  well  rotted  farmyard 
dung  being  constantly  turned  into  the  soil  at  the  last  ploughing  in  March  :  for  it  has  been 
fully  shown,  by  various  trials  detailed  in  The  Annals  of  Agriculture  and  other  books  on 
husbandry,  that  though  good  crops  of  carrots  may  be  occasionally  grown  without  the  use 
of  manure,  it  is  only  by  the  liberal  application  of  that  substance  that  the  greatest  produce 
possible  can  be  obtained ;  as  they  are  in  general  found  to  bear  a  relative  proportion  to 
the  quantity  that  may  have  been  employed. 

54.50.  Burrows  prepares  the  land  witli  a  good  dressing  of  about  sixteen  cart-loads  per  acre  of  rotten 
farmyard  manure  or  cottager's  ashes  :  tlie  load  is  about  as  much  as  three  able  horses  can  draw;  and,  if 
bought,  costs  about  four  shillings  and  sixpence  per  load,  besides  the  carting  on  the  land.     lie  usually  sows 
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wheat  stubbles  after  clover,  ploughing  the  first  time  in  autumn,  and  once  more  in  the  early  part  of  the 
month  of  February,  if  the  weather  permits  ;  setting  on  the  manure  at  the  time  of  sowing,  which  is  about 
the  last  week  in  March,  or  sometimes  as  late  as  the  second  week  in  April. 

5451.  In  Siiffulk,  u/un  carrots  are  intended  to  be  sown  after  peas,  they  usually  plough  the  stubble  as 
soon  as  the  harvest  is  over,  in  order  that  the  land  may  clear  itself  of  weeds;  in  December  it  is  laid  up  in 
small  balks,  to  receive  the  benefit  of  the  frosts ;  in  February  it  is  harrowed  down,  and  manured  at  the 
rate  of  fifteen  loads  per  acre  ;  the  manure  is  ploughed  in  to  the  depth  of  about  four  inches ;  and  in  the 
month  of  March  the  land  is  double  furrowed,  and  the  seed  sown.  By  pursuing  this  method,  they  say,  the 
manure  lies  in  the  centre  of  the  soil,  and  not  only  aflbrds  nourishment  and  support  to  the  carrot  in  its 
perpendicular  progress,  but  renders  it  easy  to  be  turned  up  by  a  single  ploughing,  and  greatly  promotes 
the  growth  of  the  succeeding  crop  of  barley.  In  Norfolk  it  is  the  practice  to  sow  carrots  after  a  crop  of 
turnips.  The  manure,  after  being  put  on  the  land  in  the  beginning  of  March,  is  first  ploughed  in  with  a 
common  plough,  and  afterwards  trench-ploughed  about  fourteen  or  fifteen  inches  deep ;  it  is  then  har- 
rowed very  fine,  and  the  seed  sown  about  the  middle  of  March. 

5452.  The  seaso7i  preferred  hy  Burrows  for  sowing  the  carrot  is  tlie  last  week  in  March 
or  first  in  April ;  but  he  prefers  the  first  period,  having  generally  found  early-sown  crops 
the  most  productive. 

5453.  The  usual  preparation  of  the  seed  for  sowing,  is  mixing  it  with  earth  or  sand,  to 
cause  it  to  separate  more  freely  ;  but  Burrows  adds  water,  turns  over  the  mixture  of 
seeds  and  moist  earth  several  times,  and  thus  brings  it  to  the  point  of  vegetating  before 
he  sows  it.  "  Having  weighed  the  quantity  of  seed  to  be  sown,  and  collected  sand  or 
fine  mould,  in  the  proportion  of  about  two  bushels  to  an  acre,  I  mix  the  seed  with  the 
sand  or  mould,  eight  or  ten  pounds  to  every  two  bushels,  and  this  is  done  about  a  fort- 
night or  three  weeks  before  the  time  I  intend  sov.ing ;  taking  care  to  have  the  heaps 
turned  over  every  day,  sprinkling  the  outside  of  them  with  water  each  time  of  turning 
over,  that  every  part  of  the  sand  heaps  may  be  equally  moist,  and  that  vegetation  may 
take  place  alike  throughout.  I  have  great  advantage  in  preparing  the  seed  so  long  be- 
forehand ;  it  is  by  this  means  in  a  state  of  forward  vegetation,  therefore  lies  but  a  short 
time  in  the  ground,  and,  by  quickly  appearing  above  ground,  is  more  able  to  contend 
with  those  numerous  tribes  of  weeds  in  the  soil,  whose  seeds  are  of  qiucker  vegetation." 
(.Supp.  ^y.) 

5454.  Crude,  the  French  translator  of  Von  Thaer's  work,  describes  in  a  note  [toyn.  iv.  237.)  a  practice 
nearly  similar  to  that  of  Burrows.  Crude  uses  scitire  (night  soil)  instead  of  earth,  and  waters  with  the 
drainings  of  dunghills.  He  keeps  the  mixture  in  a  warm  but  shady  situation  for  eight  days;  by  that 
time  the  seed  is  nearly  ready  to  vegetate,  and  he  sows  it  immediately. 

5455.  The  quantity  of  seed  when  carrots  are  sowti  in  rows  is  two  pounds  per  acre, 
and  for  broad-cast  sowing  five  pounds.  Burrows  sows  ten  pounds  per  acre  in  the 
broad-cast  manner. 

5456.  The  nsual  mode  of  soidyig  the  carrot  is  broad-cast ;  but  a  much  better  mode  in 
our  opinion  would  be  to  sow  them  in  rows  at  twelve  or  fourteen  inches'  distance  ;  draw- 
ing the  drills,  and  hoeing  the  intervals  ^\'ith  any  suitable  drill  and  hoe. 

5457.  'ffie  most  common  practice,  when  carrots  are  best  cultivated,  is  the  hand  or  broad  cast  method, 
the  seed  being  dispersed  as  evenly  as  possible  over  the  land,  after  the  surface  has  been  reduced  to  a  very 
fine  state  of  pulverisation  by  harrowing,  in  order  to  provide  a  suitable  bed  for  it  to  vegetate  in  ;  being  then 
covered  in  by  means  of  a  light  harrow.  As  the  seed  of  the  carrot  is  not  of  a  nature  to  be  deposited  with 
much  regularity  by  the  drill,  and  as  the  young  plants  can  be  easily  set  out  to  proper  distances  in  the  opera- 
tion of  hoeing,  this  is  probably  the  most  appropriate  method  of  putting  such  sort  of  seed  into  the  ground  ; 
and  an  additional  proof  of  it  is  indeed  found  in  its  being  that  which  is  almost  universally  adopted  in  those 
districts  where  carrot-husbandry  is  practised  to  the  greatest  extent.  But  with  the  view  of  having  the 
after-culture  of  the  crops  more  perfectly  performed,  and  at  the  same  time  to  save  the  great  expense  of 
hand-labour  in  hoeing  the  crop,  the  drill  method  has  been  attempted  by  some  cultivators,  but  we  believe 
without  complete  success.  The  work  is  finished  in  equidistant  rows  at  the  distance  of  from  twelve  to 
fifteen  or  eighteen  inches  from  each  other,  according  to  the  mode  of  hoeing  that  is  practised.  In  this 
business  some  cultivators  do  not  make  use  of  drill-machines,  but  strike  the  land  into  small  furrows  by 
hoes  or  other  implements  contrived  for  the  purpose,  and  then  cast  the  seed  over  the  ground  by  the  hand, 
covering  it  in  either  by  slight  harrowing,  or  hoeing  in  the  tops  of  the  ridgelets.  It  is  added,  tliat  "  in  this 
method,  where  a  drill. machine  is  used,  it  has  been  advised  by  an  intelligent  cultivator  to  deposit  the  seed 
to  the  depth  of  one  inch  in  the  rows,  leaving  the  spaces  of  fourteen  inches  between  them  as  intervals  ;  the 
seed  in  these  ca,ses  being  previously  steeped  in  rain-water  for  twenty-four  hours,  and  left  to  sprout,  after 
which  it  is  mixed  with  saw-dust  and  dry  mould,  in  the  proportion  of  one  peck  and  a  half  of  each  to  a 
pound  of  the  seed.  The  land  is  afterwards  lightly  harrowed  over  once.  Two  pounds  of  seed  in  this  mode 
are  found,  as  it  has  been  observed,  sufficient  for  an  acre  of  land." 

5458.    The  after-culture  given  the  carrot  consists  entirely  of  hoeing  and  weeding. 

5459.  In  Svffolk  they  are  hoed  generally  three  times  in  the  season.  The  first  time,  as  soon  as  the  plants 
can  be  distinguished  from  the  weeds  which  surround  them.  The  operation  should  be  performed  with 
three-inch  hoes,  having  handles  not  above  two  feet  in  length  ;  and  it  requires  great  attention,  as  it  is  ex. 
tremely  difficult  to  distinguish  and  separate  the  young  carrots  from  the  weeds,  'i'he  second  hoeing  should 
be  given  in  three  or  four  weeks  afterwards,  according  to  the  forwardness  of  the  crop  ;  it  may  be  performed 
with  common  hoes,  care  being  taken  to  set  out  the  plants  at  proper  distances.  From  eight  to  fifteen  or 
eighteen  inches,  each  way,  are  the  common  distances  at  which  they  are  allowed  to  stand  ;  and  it  has  been 
proved,  from  many  years'  experience  in  districts  where  they  are  most  cultivated,  that  carrots  which  grow 
at  such  distances  always  proves  a  more  abundant  crop  than  when  the  plants  are  allowed  to  stand  closer 
together.  The  third  hoeing  is  commonly  feiven  about  the  middle  or  end  of  June ;  and  in  this,  besides 
destroying  the  weeds,  another  material  circumstance  to  be  attended  to  is,  to  set  out  the  carrots  at  proper 
distances,  and  also,  wherever  any  have  been  left  double  at  the  former  hoeings,  to  take  the  worse  of  the 
two  plants  away. 

546().  Carrots  sown  according  to  the  plan  of  Burrovs  are  ready  to  hoe  within  about  five  or  six  weeks. 
He  hoes  three  and  sometimes  four  times,  or  until  the  crop  is  perfectly  clean  :  the  first  hoeing  is  with  hoes 
four  inches  long,  and  two  and  a  quarter  inches  wide.  'J'he  second  hoeing  invariably  takes  place  as  soon 
as  the  first  is  completed,  and  is  performed  with  six-inch  hoes,  by  two  and  a  quarter  inches  wide.  By  this 
time  the  plants  are  set ;  the  first  time  of  hoeing  nothing  was  cut  but  the  weeds.  He  leaves  the  plants  nine 
inches  apart  from  each  other ;  sometimes  they  will  be  a  foct,  or  even  farther  asunder. 
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5461.  Carrots  arc  taken  up  gcnevally  in  the  last  week  of  October.  Burrows's  prac- 
tice is  to  let  tlie  work  to  a  m:in  wlio  engages  women  and  children  to  assist  hiin.  Tiie 
work  is  })erfbnned  witli  three-pronged  forks ;  the  cliildren  cut  off  the  tops,  laying  them 
and  the  roots  in  sej)arate  heaps,  ready  for  the  teams  to  take  away. 

l>i(S.  "  /  iahe  up  in  auftimn  a  sufficient  quantity  to  have  a  store  to  last  me  out  any  considerable  frost  or 
snow  that  may  happen  in  the  winter  montlis  ;  the  rest  of  the  crop  I  leave  in  the  ground,  preferring  them 
fresh  out  of  the  earth  for  hoth  horses  and  bullocks.  The  carrots  keep  best  in  the  ground,  nor  can  the 
severest  frosts  do  them  any  material  injury  ;  the  first  week  in  March  it  is  necessary  to  have  the  remain- 
ing part  of  the  crop  taken  up,  and  the  land  cleared  for  barley.  The  carrots  can  either  be  laid  in  a  heap 
with  a  small  q\iantity  of  straw  over  them,  or  they  may  be  laid  into  some  empty  outhouse  or  barn,  in  heaps 
of  many  hundred  bushels,  provided  they  are  put  together  dry.  This  latter  circumstance  it  is  indispensably 
necessary  toattendto;  for  if  laid  together  in  large  heaps  when  wet,  they  will  certainly  sustain  much  injury. 
When  selecting  such  as  1  want  to  keep  for  the  use  of  my  horses  until  the  months  of  May  and  June,  in 
drawing  over  the  heaps  (which  should  be  done  in  the  latter  end  of  April,  when  the  carrots  begin  to  sprout 
at  the  crown  very  fast)  I  throw  .aside  the  healthy  and  most  perfect  roots,  and  have  their  crowns  cut  com. 
pletely  off  and  laid  by  themselves  ;  by  this  means,  carrots  may  be  kept  the  month  of  June  out  in  a  high 
state  of  perfection."     (Cotrtmumcutions  to  ike  Board  of  Agriculture,  vol.  vii.  p.  72.) 

5463.  Storing  a  whole  crop  oj' carrots  inay  be  a  desirable  practice  when  winter  wheat  is 
to  follow  tliem,  in  \\hich  case  the  same  mode  may  be  adopted  as  for  turnips  or  potatoes, 
but  with  fewer  precautions  against  the  frost,  as  tlie  carrot,  if  perfectly  dry,  is  very  little 
injured  by  that  description  of  weather. 

5464.  The  produce  of  an  acre  of  carrots  in  Suffolk,  according  to  Arthur  Yoiuig,  is  at 
an  average  350  bushels ;  but  Burrows's  crops  averaged  upwards  of  800  bushels  per 
acre,  wliich  considerably  exceeds  tlie  largest  crop  of  potatoes. 

5465.  The  uses  to  which  the  carrot  is  applied  in  Suffolk  are  various.  Large  quanti- 
ties are  sent  to  the  London  markets,  and  also  given  as  food  to  different  kinds  of  live 
stock.  Horses  are  remarkably  fond  of  carrots  ;  and  it  is  even  said,  that  when  oats  and 
carrots  are  given  together,  tlie  horses  leave  the  oats  and  eat  the  carrots.  The  ordinary 
allowance  is  aliout  forty  or  fifty  pounds  a  day  to  each  horse.  Carrots  when  mixed  with 
chaff,  that  is,  cut  straw,  and  a  little  hay,  witliout  corn,  keep  horses  in  excellent  condition 
for  performing  all  kinds  of  ordinary  laboiu".  Tlie  fanners  begin  to  feed  their  horses  with 
carrots  in  December,  and  continue  to  give  tliem  chiefly  tliiit  kind  of  provender  till  the 
beginning  or  middle  of  May ;  to  which  period,  with  proper  care,  carrots  may  be  pre- 
servetl.  As  many  of  the  farmers  in  that  country  aie  of  opinion  that  carrots  are  not  so 
good  for  horses  in  winter  as  in  spring,  they  give  only  half  the  above  allowance  of  carrots 
at  first,  and  add  a  little  corn  for  a  few  weeks  after  they  begin  to  use  carrots, 

51fi().  T/ir  application  of  the  carrot  to  the  feeding  of  worling  cattle  and  hogs  is  tlius  detailed  by  Kur. 
rows :  —  "I  begin  to  take  up  the  carrot  crop  in  the  last  week  of  October,  as  at  that  time  1  generally  finish 
soiling  my  horses  with  lucern,  and  now  solely  depend  upon  my  carrots,  witli  a  proper  allowance  of  hay,  as 
winter  food  for  my  honses,  until  about  the  first  v^-eck  of  June  fbllowing,  when  the  lucern  is  again  ready  for 
soiling.  By  reducing  tliis  practice  to  a  system,  1  have  been  enabled  to  feed  ten  cart-horses  throughput 
the  winter  months  for  tlicse  last  six  years,  without  giving  them  any  corn  whatever,  and  have  at  the  same 
time  effected  a  considerable  saving  of  hay,  from  what  1  found  necessary  to  give  to  the  .same  number  of 
horses,  when,  .according  to  the  usual  custom  of  the  coimtry,  I  fed  my  horses  with  corn  .md  hay,  I  give 
them  to  my  cart-horses  in  the  proportion  of  seventy  pounds'  weight  of  carrots  a  horse  per  day,  upon  an 
average  ;  not  allowing  them  quite  so  many  in  the  very  short  days,  and  sometiincs  more  than  that  quantity 
in  the  spring  months,  or  to  the  amount  of  wluit  I  withheld  in  the  sliort  winter  <lays.  The  men  who  tend 
the  horses  slice  some  of  the  carrots  in  tlie  cut  clialfor  hay,  and  barn-door  refuse  ;  the  rest  of  the  carrots 
they  give  whole  to  the  horses  at  night,  with  a  small  quantity  of  hay  in  their  racks  ;  and  with  this  food  my 
horses  generally  enjoy  uninterrupted  healtli.  I  mention  this,  as  I  believe  that  some  persons  think  that 
carrots  only,  given  as  food  to  horses,  are  injurious  to  their  constitutions  ;  but  most  of  the  prejudices  of 
mankind  have  no  better  foun  iation,  and  are  taken  up  at  random,  or  inherited  from  their  grandfathers. 
So  successful  have  I  been  with  carrots,  as  a  winter  food  for  horses,  that  with  the  assist<ance  of  lucern  for 
soiling  in  summer,  I  have  been  enabled  to  prove  by  experiments  conducted  under  my  own  personal  in- 
spection, that  an  able  Norfolk  team-horse,  fully  worked  two  journeys  a  day,  winter  and  summer,  may  be 
kept  the  entire  year  round  upon  the  produce  of  only  one  statute  acre  of  land.  \  have  likewise  applied 
carrots  with  great  profit  to  the  feeding  of  hogs  in  winter,  and  by  that  means  have  made  my  straw  into  a 
most  excellent  manuxc,  without  the  aid  of  neat  cattle ;  the  hogs  so  fed  are  sold  on  Norwich  hill  to  the 
London  dealers  as  porkers."  The  profit  of  carrots  so  a])pUed  he  shows  in  a  subsequent  statement, 
together  with  an  experiment  of  feeding  four  Galloway  bullocks  with  carrots,  against  four  others  fed  in 
the  common  way  with  turnips  and  hay.     {Comniunicalions,  &C.) 

tiifil.  In  comparing  the  carrot  with  the  potato,  an  additional  circumstance  greatly  in  favour  of  the  former 
is,  that  it  does  not  require  to  be  steamed  or  boiled,  and  it  is  not  more  difficult  to  wash  than  the 
potato.  These  and  other  circumstances  considered,  it  appears  to  be  the  most  valuable  of  all  roots  for 
working  horses. 

5408.  Tlie  use  of  the  carrot  in  domestic  economy  is  well  known.  Their  produce  of  nutritive  matter,  as 
ascertained  by  Sir  H.  Davy,  amounts  to  ninety-eight  parts  in  one  thousand,  of  which  three  are  starch, 
and  ninety-five  sugar.  They  are  used  in  the  dairy  in  winter  and  .sjmng  to  give  colour  and  flavour  to  but- 
ter. In  tfie  distillery,  owing  to  the  gre.at  proportion  of  sugar  in  their  composition,  they  yield  more  spirit 
than  the  potato  :  the  usual  quantity  is  twelve  gallons  per  ton.  They  are  excellent  in  soups,  stews,  and 
haricots,  and  boiled  whole  with  salt  beef. 

5469.  To  save  can-ot  seed,  select  annually  some  of  the  most  perfect  and  best-shaped 
roots  in  the  taking-up  seasoH,  and  either  preserve  them  in  sand  in  a  cellar  till  spring, 
or  plant  them  immediately  in  an  open  airy  part  of  the  garden,  protecting  them  with 
litter  during  severe  frosts,  or  earthing  them  over,  and  uncovering  them  in  March  follow- 
ing. The  seed  is  in  no  danger  of  being  contaminated  by  any  other  plant,  as  the  wild 
carrot,  even  should  it  happen  to  grow  in  the  neighbourhood,  flowers  later.  In  August 
it  will  be  fit  to  gather,  and  is  best  preserved  on  the  stalks  till  wanted.     This  is  the  most 
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certain  mode  of  procuring  genuine  and  new  seed,  but  still   it  will  be  found  advisable  to 
change  it  occasionally. 

5470.  The  diseases  of  carrots  are  only  those  which  are  common  to  most  plants,  such  as 
mildew,  insects,  &c.  The  mildew  and  wonns  at  the  root  frequently  injure  crops,  and 
are  to  be  guarded  against  as  far  as  practicable  by  a  proper  choice  of  soil,  season  of  sowin", 
and  after-culture. 

Sect.  IV.      The  Parsnep.  — Fastinaca  sativa  L. ;    Pentdndria  Digynia  L.,  and  Umbel- 
lifercB  J.   I.e  Panais,  Fr. ;   Pastinake,  Ger.  ;   Paslinaca,  Ital.  ;  and  Zanahoria,  Span. 

5471.  The  parsnep  is  a  biennial  plant  with  a  fusiform  root  like  the  carrot,  and  nearly 
equal  in  its  products  of  nutritive  and  saccharine  matter.  It  is  a  native  of  most  parts  of 
Europe  and  generally  cultivated  in  gardens,  but  is  only  of  late  and  very  partial  intro- 
duction as  a  field  plant.      Its  culture  has  been  chiefly  confined  to  the  Island  of  Jersey, 

■  where  it  attains  a  large  size,  and  is  much  esteemed  for  fattening  cattle  and  pigs.  It 
is  considered  rather  more  hardy  than  the  carrot,  and  its  produce  is  said  to  be  greater.  It 
may  be  sown  either  in  autumn  or  spring,  and  its  seed  admits  of  di-illing  by  machinery. 
The  plants  when  they  come  up  are  more  easily  recognised  than  carrots,  and  consequently 
their  culture  is  on  the  whole  more  simple,  less  dependent  on  manual  labour,  and, 
therefore,  more  suited  to  farming.  For  the  rest,  their  culture  is  the  same  as  that  of  the 
carrot. 

5472.  The  variety  best  suited  for  the  field  is  the  large  Jersey,  the  seed  of  which  should 
be  procured  from  the  island,  as  that  of  the  garden  parsnep  sold  by  the  seedsmen  never 
attains  the  same  size. 

5473.  2'he  soil,  preparation,  and  manure  for  this  plant  are  the  same  as  for  the 
carrot. 

5474.  The  quantity  of  seed  for  sowing  in  drills  is  from  four  to  five  pounds  per  acre, 
and  for  broad-cast  six  or  eight  pounds.  It  must  always  be  new,  as  two"  years' 
seed  does  not  come  up  freely.  It  may  or  may  not  be  prepared  by  steeping ;  but  it  re- 
quires no  earth  or  sand,  or  rubbing,  like  carrot  seed,  as  it  passes  freely  through  the  same 
drill  that  will  sow  tar(;s  or  peas. 

5475.  The  time  of  sowing  is  generally  about  the  middle  of  February;  but  some  sow 
in  September,  in  which  case  the  seed  does  not  vegetate  till  early  in  spring.  The  latter 
method,  however,  is  obviously  against  the  culture  of  the  soil,  which  must  thus  remain  a 
year  in  a  consolidated  state. 

5476.  The  7nanner  of  sowing  is  generally  in  drills  at  fifteen  or  eighteen  inches'  distance  ; 
but  some  sow  broad-cast,  and  harrow  in  the  seed  ;  and  in  Jersey  parsneps  and  beans  are 
generally  cultivated  together.  The  beans  are  first  dibbled  in,  and  afterwards  the  parsnep 
seed  scattered  over  the  surface  and. harrowed.  It  is  acknowledged  that  a  good  crop  of 
both  plants  is  never  obtained  *  and  therefore,  though  this  mode  may  be  found  to  answer 
in  the  mild  climate  of  Jersey,  it  is  not  to  be  imitated  in  other  places.  Drills  and  broad- 
cast without  any  intermixture  of  plants  are  the  only  advisable  modes. 

5477.  The  after-cidture  and  tahing  up  are  the  same  as  for  the  carrot,  with  this  diflference, 
•  that  the  parsnep  when  sown  broad-cast  is  generally  thinned  out  to  twelve  inches,  at  an 

average,  plant  from  plant ;  and,  when  in  rows  eighteen  inches  apart,  to  nine  inches  in 
the  row. 

5478.  The  produce  is  said  to  be  greater  than  that  of  carrots  ;  and  the  economical  ap- 
plication the  same.  In  the  fattening  of  cattle  it  is  found  equal  if  not  superior,  perform- 
ing the  business  with  as  much  expedition,  and  affording  meat  of  exquisite  flavour  and  a 
highly  juicy  quality.  The  animals  eat  it  with  much  greediness.  It  is  reckoned  that 
thirty  perches,  where  the  crop  is  good,  will  be  sufl!icicnt  to  fatten  a  perfectly  lean  ox  of 
three  or  four  years  old,  in  the  course  of  three  months.  They  are  given  in  the  proportion 
of  about  thirty  pounds'  weight  morning,  noon,  and  night ;  the  large  ones  being  split  in 
three  or  four  pieces,  and  a  little  hay  supplied  in  the  intervals  of  those  periods.  Indeed, 
the  result  of  experiment  has  shown  that  not  only  neat  cattle,  but  hogs  and  poultry,  be- 
come fat  much  sooner,  and  are  more  bulky,  than  when  fed  with  any  other  root  or  vege- 
table;  and  that  the  meat  is  more  sweet  and  delicate.  The  parsnep  is  excellent  food  for 
cows ;  and,  with  hay  during  winter,  the  cows  of  Jersey  and  Guernsey  yield  butter  of  a 
fine  yellow  hue,  of  a  saffron  tinge,  as  excellent  as  if  they  had  been  in  the  most  luxuriant 
pasture.  In  these  islands  beans  are  cultivated  along  with  parsneps,  in  double  rows, 
twelve  feet  asunder,  and  the  beans  eighteen  inches  apart  every  way.  The  beans  are 
planted  first,  and  the  ground  afterwards  harrowed,  and  the  parsneps  sown  broad-cast. 
(Com.  to  B.  of  Agr.  Vol.  i.  p.  215.) 

5479.  Parsnep  leaves,  being  more  bulky  than  those  of  carrots,  maybe  mown  off  before 
taking  up  the  roots,  and  given  to  cows,  oxen,  or  horses,  by  which  they  will  be  greedily 
eaten. 

5480.  The  vse  of  the  parsiicp  in  domestic  economy  is  nearly  the  same  as  that  of  the 
carrot.      They  are  much  esteemed  to  salt  fish,  and  are  sometimes  roasted  for  that  purpose. 
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Their  produce  in  nutritive  matter  is  99  parts  in  1000,  of  which  9  are  mucilage  and  90 
sugar.  Gerarde  says,  that  a  very  good  bread  was  made  from  tliem  in  his  time.  They 
afford  as  much  spirit  as  the  carrot,  and  make  an  excellent  wine. 

5481.  To  save  parsnep  seed,  proceed  as  with  the  carrot.  The  parsnep,  being  more 
hardy  and  luxuriant  than  the  carrot,  is  less  liable  to  the  mildew  and  worms,  but  equally 
so  to  become  forked  if  the  soil  be  not  deep  and  well  pulverised,  and  the  manure  minutely 
divided  and  equally  distributed. 

Sect.  V.      The  Field  Beet-  —  "Beta  L.  ;  Fcntandria  Disynia  L.,  and  Chenophdeee  J.  JBet- 
terave  Champetre,  Fr.  ;   Mangold-wiirzcl,  Ger.  ;   Bieltola,  Ital.  ;  and  Betarraga,  Span. 

5482.  The  field-beet,  commonly  called  the  mangold-wiirzel,  and  sometimes  erroneously 
the  root  of  scarcity  (in  German  mangel  wiirzel),  is  supposed  liy  Professor  Thaer  to  be  a 
mongrel  between  the  red  and  white  beet.  It  has  a  much  larger  bulb  than  either,  and 
that  bulb,  in  some  varieties,  grows  in  great  part  above  ground.  It  has  been  a  good  deal 
cultivated  in  Germany  and  Switzerland,  both  for  its  leaves  and  roots  ;  the  leaves  are 
either  used  as  spinach  or  given  to  cattle  ;  and  the  roots  are  either  given  to  cattle,  used  in 
distillation,  or  in  the  manufacture  of  sugar.  The  culture  of  the  field-beet  in  Britain  is 
very  recent,  and  it  may  be  questioned  whether  it  has  any  advantages  over  the  turnip  for 
general  agricultural  purposes.  It  admits,  however,  of  being  cultivated  on  ridgelets  and 
with  as  little  manual  labour  as  the  turnip,  while  it  will  prosper  on  a  stronger  soil,  and 
near  large  towns  it  is  not  liable  to  the  depredations  usually  committed  on  turnips  or  car- 
rots, as  the  root  is  unpalatable  either  raw  or  boiled. 

5483.  The  variety  preferred  in  Germany  is  one  slightly  tinged  with  red  for  cattle,  and 
the  pale  yellow  variety  for  the  distillery  and  sugar  manufacture.  The  seed  must  not 
exceed  a  year  old,  and  great  care  should  be  taken  that  the  seed  of  the  common  red  and 
■white  beet  are  not  mixed  with  it.  The  seed  of  every  variety  of  beet  is  very  apt  to  dege- 
nerate. 

5484.  ^ny  soil  will  siut  this  plant  provided  it  is  rich :  immense  crops  have  been  raised 
on  strong  clays  ;  but  such  soils  are  not  easily  prepared  for  this  sort  of  crop,  and  are  also 
ill  adapted  for  after-culture. 

S485.  T/ic  preparation  should  be  exactly  the  same  as  for  turnips ;  and  the  seed  should  be  sown  on  the 
ridgelets  in  the  same  manner.  Some,  however,  dibble  in  the  seed  in  order  to  save  the  expense  of  thinning. 
The  season  of  sowing  is  the  same  as  for  the  parsnep,  and  should  not  be  deferred  later  than  the  middle  of 
April.  The  afterculture  (^pnsists  in  horse-hoeing,  hand-hoeing,  and  weeding,  as  in  the  culture  of  the 
turnip,  and  the  plants  are  thinned  out  to  about  the  same  distance  in  the  rows.  151anks  may  be  filled  up  by 
transplanting,  or,  as  in  the  case  of  the  Swedish  turnip,  whole  crops  may  be  reared  in  this  way  j  but  the 
produce  is  i>ever  so  large.  As  the  transplanting,  however,  takes  place  in  May,  more  time  is  afforded,  and 
drier  weather  obtained  for  cleaning  the  soil.  The  plants  are  set  by  the  dibbler  along  the  centre  of  the 
ridgelets,  which  are  previously  consolidated  by  rolling. 

5486.  The  jjrodiice  is,  cteteris  paribus,  about  the  same  as  that  of  the  Swedish  turnip ; 
but  the  nutritive  matter  afforded  by  the  beet  is  136  parts  in  1000,  of  which  13  are 
mucilage,  1 19  sugar,  and  4  gluten.  According  to  Von  Thaer,  they  afford  ten  per  cent, 
of  nutritive  matter,  and  are  in  that  respect  to  hay  as  10  to  46,  and  to  potatoes  as  20  to 
46.  An  acre  would  thus  appear  to  afford  more  nourishment  than  turnips,  carrots,  or 
parsneps. 

5487.  Practical  men  are  not  agreed  as  to  the  value  of  this  root,  compared  with  the  Swedish  turnip  ;  but 
the  majority  seem  to  think,  that  as  a  food  for  milk  cows,  the  mangold  is  to  be  preferred,  more  especially  as 
it  gives  no  unpleasant  taste  to  the  milk  and  butter.  It  has  this  advantage  over  turnips,  that  it  thrives 
better  than  they  do  in  a  dry  warm  season,  being  a  plant  that  naturally  requires  more  light  and  heat  than 
the  turnip. 

5488.  The  application  of  the  field-beet  is  almost  confined  to  the  fattening  of  stock,  and 
feeding  of  milch  cows.  Near  London  they  are  in  repute  for  the  latter  purpose  ;  and, 
according  to  Von  Thaer,  they  cause  a  great  increase  of  milk,  as  well  as  improve  its 
flavour.  The  tops  are  first  taken  off,  and  given  by  themselves  ;  and  then  the  roots  are 
taken  up,  washed,  and  given  raw.  The  roots  are  much  more  easily  injured  by  frost  than 
the  turnip,  carrot,  or  parsnep,  and  are  stored  with  difficulty.  The  leaves  make  a  very 
good  spinach,  but  the  roots  cannot  be  used  in  cooking  like  those  of  the  red  beet. 
In  the  distillery  it  is  nearly  half  as  productive  as  the  potato ;  but,  according  to  Von 
Thaer,  it  is  not  likely  to  yield  much  profit  in  the  manufacture  of  sugar. 

5489.  The  manufacture  of  sugar  from  mangold  w'drxel  is  still,  however,  carried  on  in  France,  and, 
although  we  think  it  can  never  ultimately  compete  with  that  from  the  cane,  it  seems  of  late  years  to  be 
on  the  increase.  We  shall  therefore  give  a  short  account  of  the  process,  premising  that  the  greatest  quan- 
tity of  sugar  is  not  obtained  from  the  greatest  bulk  of  root,  but  rather  from  small  roots  produced  from  dry 
calcareous  soils,  at  the  rate  of  from  fifteen  to  twenty  five  tons  an  acre.  One  cwt  of  sugar  is  the  general 
produce  obtained  by  the  most  perfect  apparatus  from  one  ton  of  root.  As  soon  as  the  leaves  begin  to  turn 
yellow,  the  root  maybe  said  to  have  arrived  at  maturity;  and  it  is  time  to  take  up  the  crop,  and  to  begin 
the  process  of  sugar-making,  an  operation  which  continues  from  October  to  February  in  the  larger  manu- 
factories. Take  the  roots  up  dry,  and  keep  them  so ;  the  smaller  the  heap  the  better,  because  the  least 
fermentation  will  effectually  prevent  the  formation  of  sugar.  The  difference  in  amount  and  quality  of 
sugar  is  always  in  favour  of  that  made  at  the  beginning  of  the  season.  The  root,  in  keeping,  undergoes 
a  chemical  change,  often  amounting  to  a  total  l<5ss  of  its  saccharine  matter  ;  although  its  outward  appear- 
ance indicates  no  such  change. 

5490.  Process  of  sugar-viaking.  The  roots  should  first  be  washed,  and  then  rasped,  to  reduce  them  to 
a  state  of  pulp.     Of  course,  in  large  manufactories,  they  are  provided  with  rasping  machines ;  and  it  is 
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somewhat  difficult  to  find  a  substitute  on  a  small  scale.  I  should  imagine,  though,  that  a  stout  iron  plate, 
punched  with  triangular  holes,  the  rough  edges  of  which  are  left  standing,  somewhat  alter  the  manner  of 
a  nutmeg-grater,  might  answer  the  purpose,  only  that  I  would  have  it  somewhat  concave  instead 
of  convex.  Upon  the  rough  side  of  this  plate  1  %vould  rub  the  roots  by  hand.  If  there  should  be 
a  cider-mill  and  press  within  a  reasonable  distance,  it  might  answer  to  take  the  roots  thither,  slice 
them,  and  pass  them  through  the  mill.  When  by  these  or  any  other  means  they  are  reduced  to 
pulp,  the  juice  should  be  pressed  from  the  pulp,  which  is  thus  done:  — It  is  put  into  canvass  bags, 
not  too  fine,  so  as  to  impede  the  running  of  the  juice,  nor  yet  so  coarse  as  to  let  the  pulp  through  the 
meshes.  The  bags  should  be  so  fitted  as,  when  pressed,  to  occupy  about  an  inch  in  depth.  Most  manu- 
factories use  about  twenty-five  of  these  bags  at  one  pressing,  but  this  depends  on  the  power  of  the  press. 
Between  every  bag  of  pulp  is  laid  a  sort  of  osier  hurdle,  to  allow  the  juice  to  percolate  freely  from  the 
press  into  the  juice-cistern  below.  The  operation  of  pressing  should  immediately  follow  that  of  rasping. 
This  point  should  be  particularly  attended  to. 

5491.  Defecation.  The  juice  being  expressed  from  the  pulp,  the  next  process  is  the  defecation  of  the 
juice,  and  here,  too,  no  time  should  be  lost.  This  is  effected  by  boiling  :  a  copper  boiler  should  be  used. 
Get  up  the  fire  tiU  the  thermometer  indicates  1711°  or  178^.  Tlien  add  sifted  lime  (quick)  previously 
mixed  with  water,  at  the  rate  of  five  or  six  pounds  for  every  lUO  gallons  of  juice.  Stir  it  well  up,  and 
skim  the  liquor.  Heat  it  till  the  thermometer  reaches  2cCP.  Add  sulphuric  acid  in  small  portions, 
diluted  with  six  times  its  bulk  of  water,  to  neutralise  the  effect  of  the  lime,  stirring  it  briskly  e.ich  time. 
The  proper  quantity  is  ascertained  by  carefully  examining  the  juice  every  time  the  acid  is  added,  %vith  a 
drop  of  syrup  of  violets  in  a  spoon,  which  ought  to  turn  of  a  green  colour.  About  thirty  ounces  of  the 
acid  to  every  1(W  gallons  of  juice  will  be  necessary.  This  done,  the  fire  is  quenched,  and  the  boiler  left 
to  settle  for  half  an  hour  ;  at  the  end  of  which  time,  the  liquor  is  drawn  ofl":  by  some,  bullock's  blood 
is  added  when  the  temperature  of  the  juice  reaches  190°  in  the  proportion  of  two  pints  and  a  half  to  every 
twenty  gallons  of  juice.  Some,  too,  apply  the  sulphuric  acid  to  the  juice  when  cold,  instead  of  hot,  viz. 
before  the  boiler-fire  is  lighted  ;  and  one  recommends  it5  being  applied  to  the  pulp  before  it  goes  into  the 
boiler  :  but  all  this  practice  will  decide. 

5492.  Cuncenl ration.  The  next  process  is  concentration  of  the  juice,  which  means  nothing  more  than 
cvajjorating  from  it  the  water  therein  contained.  This  is  effected  by  flat  pans,  over  a  brisk  fire,  but  not 
so  as  to  burn  the  syrup,  which  is  the  great  danger  in  this  operation.  When  reduced  in  pan  1  from 
4  to  Si  inches  or  so  in  depth,  it  is  put  into  a  smaller  pan  (2;,  and  reduced  to  the  same  depth,  and  after, 
wards  into  a  third  pan.  These  three  removals  are  the  work  of  an  hour  and  a  half.  If  the  syrup  rises, 
and  threatens  to  overflow  the  pan,  put  in  a  sm;dl  lump  of  butter,  v.-hiih  will  make  it  subside. 

5+93.  Clarification.  This  the  next  operation,  and  may  be  carried  on  in  one  of  the  pans  used  for  con- 
centration. Animal  charcoal  (some  have  even  used  wood  charcoal)  is  now  applied,  at  the  rate  of  half  a 
pound  for  every  gallon  of  syrup,  which  renders  it  perfectly  black  and  muddy.  In  this  state,  add  blood 
mixed  with  water  (stirred  up  well  with  the  syrup),  in  the  proportion  of  about  a  pint  and  a  half  of  blood 
to  every  twenty  gallons  of  syrup. 

5494.  Boil  it  a  short  time,  after  which  it  is  filtered,  and  then  boiled  again,  care  being  taken  not  to  burn 
the  pan.  Great  care  is  necessary  in  examining  the  state  of  the  syrup  from  time  to  time.  The  thermometer 
ought  to  stand  as  high  as  2o4°  ;  on  attaining  which,  tlie  pan  should  be  emptied :  eighteen  gallons  of  syrup 
will  be  reduced,  by  boiling,  to  eleven  gallons.  U'he  syrup  is  next  cooled  in  a  suitable  vessel  to  182°  or 
190°,  and  then  run  into  moulds  ;  but  the  cooling  is  very  gradual  The  pan  is  covered,  and  the  heat  kept 
in  by  closing  the  edges  with  flannel  The  syrup  is  then  poured  into  large  earthen  moulds  cone-shaped, 
and  with  a  hole  at  bottom,  through  which  the  molasses  drains.  This  hole  is  temporardy  stopped  till  the 
mould  is  full  A  mould  contains  ten  or  twelve  gallons,  and  requires  a  month  to  purge  itself  As  it  cools, 
it  crystalises.  The  syrup,  whilst  filling,  is  at  67°  to  77°  ;  but,  in  the  course  «f  purging,  it  is  raised  to  120° 
and  even  145°,  which  expedites  the  flow  of  the  molasses.  Our  next  process  is  turning  the  tnoulds,  i.  e. 
setting  the  cones  on  their  bases,  and  taking  them  out  of  the  moulds.  The  point  of  the  cone  is  moist  and 
syrupy  :  this  is  cut  off,  and  boiled  over  again  with  the  molasses.  Thus  far  the  process  of  making  brown 
sugar  :  refining  is  a  different  business,  and  one  which  there  is  no  occasion  to  particularise  here.  It  is  to 
be  observed,  that  copper  utensils  are  preferred  to  those  of  iron,  the  latter  having  a  chemical  effect  on  the 
sugar.     [Gard.  Mag.  vol.  vi.  pp.  150,  151.) 

5495.  To  save  seed,  select  the  finest  specimens,  preserve  them  in  sand  during  winter, 
and  plant  them  in  an  airj-  part  of  the  garden  in  March.      The  rest  is  easy. 

5496.  To  diseases  no  plant  is  less  liable  than  the  beet. 

Sect.   VI.      The  Cabbage  Tribe.  —  Urdssica  L.  ;    Tetradynamia  Siliqiiosa  L.,  and  Cm- 
cifercE  J.      Chou,  Fr.  ;  KoM,  Ger.  ;   Cavolo,  Ital.  ;  and  Col,  Span. 

5497.  The  cabbage  tribe  is  of  the  greatest  antiquity  in  gardens,  and  most  of  the  species 
may  be  cultivated  in  the  fields  with  success.  For  the  cominon  purposes  of  farming, 
however,  there  can  be  little  doubt  that  they  will  afford  less  profit  than  any  of  the  plants 
hitherto  treated  of  in  this  chapter ;  but  near  large  towns  or  sea-ports  they  may  answer 
the  i)uq)ose  of  the  farm-gardener.  Cabbage  ciilline,  Brown  observes,  is  mucli  more 
hazardous,  far  less  profitable,  and  attended  with  infinitely  inore  trouble,  than  that  of 
turnips  ;  while  the  advantages  to  be  derived  are  not,  in  our  opinion,  of  a  description  to 
compensate  the  extra  hazard  and  trouble  thereby  incurred. 

5498.  The  culture  of  cabbage  has  been  strongly  recommended  by  several  speculative 
agriculturists,  and  examples  adduced  of  extraordinary  produce  and  profits  ;  but  any  ])lant 
treated  in  an  extraordinary  manner  will  give  extraordinary  results ;  and  tJms  an  inferior 
production  may  be  made  to  appear  more  valuable  than  it  really  is.  One  reason  why  so 
much  has  been  said  in  their  favour,  by  Arthur  Young  and  other  southern  farmers,  is, 
that  they  compare  them  with  the  produce  of  turnips,  wliich,  in  the  south  of  England,  is 
averaged  at  only  fifteen  tons  per  acre. 

5499.  The  variety  of  cabbage,  cultivated  in  the  fields  for  cattle,  is  almost  exclusively 
the  large  field  cabbage,  called  also  tlie  Scotcli,  Strasburg,  drumhead,  &c.  For  the  pur- 
poses of  domestic  economy,  other  varieties  of  early  and  late  cabbage,  as  the  York,  15at- 
tersea,  sugar-loaf,  imperial,  &c.  are  grown ;  and  also  German  greens,  Savoy  cabbage,  and 
even  Brussels  sprouts  and  broccoli. 

5500.  The  cow  cabbage.  Cesarean  cole,  or  tree  cabbage  (Brassica  olericea  L.  var.  acephala  Dec.  ;  Chou 
cavalier,  Chou  d  vaches,  C/wu  branchu,  Chou  en  arbre,  Chou  millc  tctcs,  Fr.  ;  Caulet,  I'lepi.),  is  much  cul- 
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tivated  for  milch  cows  in  French  Flanders,  the  Netherlands,  and  in  Jersey  and  Guernsey ;  and  it  has 
been  introduced,  at  different  periods,  into  this  country,  without  having  ever  come  into  general  culti- 
vation. The  C/iou  caulct  dc  Flandre  difters  from  the  French  variety  in  having  red  leaves;  and  the  Chou 
vert  hranchu,  the  Clwtt  mille  titcs  du  Poiteau,  differs  from  the  first  in  not  growing  quite  so  high,  and  in 
forming  a  somewhat  tufted  head.  No  variety  among  these,  and  the  many  that  might  be  named,  appears  so 
suitable  for  field  culture  in  the  climate  of  Britain  as  the  Scotch  or  drumhead  cabbage. 

.5501.  In  Jii-sei/  the  cotv  cabbasie  is  sown  from  aboiu  the  -Oth  of  August  to  the  1st  of  September,  in  a 
good  soil,  and  planted  out  from  November  to  January  and  February  in  succession,  at  from  twenty  to 
thirty  inches'  distance,  in  a  good,  substantial,  well  manured  soil ;  as  no  plant  is  more  exhausting,  or 
requires  a  better  soil ;  but  perhaps  no  one  plant  produces  so  large  a  quantity  of  nutriment  during  its  period 
of  vegetation.  About  the  month  of  April  they  begin  (from  the  first  crop)  to  strip  the  under  leaves  ;  cut 
them  in  small  pieces ;  mix  them  with  sour  milk  and  bran,  or  other  farinaceous  substances ;  and  give  them 
as  food  to  ducks,  geese,  hogs,  &c.  During  the  whole  summer  they  continue  stripping  the  plant  as  above 
stated,  until  it  attains  the  height  of  from  six  to  twelve  feet ;  and  if  a  scarcity  of  herbage  prevails,  the  green 
leaves  form  excellent  food  for  cows  and  oxen,  with  alternate  feeds  of  hay  and  straw.  The  tops  and  side 
shoots  are  excellent  at  table  during  winter  .and  spring.  The  longest  of  the  st.ilks  are  frequently  used  to 
sui>port  scarlet  runners  and  other  French  beans,  and  as  cross  rafters  for  farm  buildings,  under  thatch,  and 
have  been  known  to  last  more  than  half  a  century,  when  kept  dry,  for  the  latter  purpose.  {Gard.  Mag. 
vol.  V.) 

5502.  Ai^jj  soil  that  is  rich  will  suit  the  cabbage,  but  a  strong  loam  is  preferred.  The 
best  mode  of  preparation  for  field  cabbage  is  that  for  potatoes  or  turnips,  the  plants  being 
dibbled  along  tlie  centre  of  each  ridgelet.  For  early  cabbage  no  ridgelets  are  required, 
as  tlie  plants  are  inserted  in  rows,  by  a  line,  at  much  narrower  distances. 

5503.  The  season  for  planting,  for  a  full  crop  of  field  cabbages,  is  usually  March ; 
but  cabbages  may  be  planted  as  late  as  June,  and  produce  a  tolerable  crop  by 
November ;  and  in  this  way  they  may  sometimes  be  made  to  succeed  an  unsuc- 
cessful sowing  of  turnips.  The  plants  used  in  March  should  be  the  produce  of  seed 
sown,  in  an  open  loamy  part  of  the  garden,  in  the  preceding  August;  but  those  planted 
in  May  or  June  may  be  the  produce  of  seed  sown  in  the  February  or  March  of  the 
same  year. 

5S04.  T/ie  preparation  given  to  the  plants  consists  in  pinching  off  the  extremity  of  their  tap-root,  and 
any  tubercles  which  appear  on  the  root  or  stem,  and  in  immersing  the  root  and  stem  in  a  puddle,  or  mix- 
ture of  earth  and  water,  to  protect  the  fibres  and  pores  of  the  root  and  stem  from  the  drought.  The  plants 
may  then  be  inserted  by  the  dibber,  taking  care  not  to  plant  them  too  deep,  and  to  press  the  earth  firmly 
to  the  lower  extremity  of  the  root.  If  this  last  point  is  not  attended  to  in  iilanting  by  the  dibber,  the 
plants  will  either  die,  or,  if  kept  alive  by  the  moisture  of  the  soil  or  rain,  their  progress  will  be  \  ery  slow. 
When  the  distance  between  the  ridgelets  is  twenty-seven  inches,  the  plants  are  set  about  two  feet  asunder 
in  the  rows;  and  the  quantity  required  for  an  acre  is  about  6IJUU  plants.  Some  recommend  sowing  as  for 
turnips;  but,  by  tliis  mode,  one  of  the  advantages  of  a  green  crop  is  infringed  on,  viz.  the  time  given 
to  clean  the  land.  Where  cabbages  are  sown,  that  operation  must  be  performed  at  least  a  month  sooner 
than  if  they  were  planted  ;  consequently,  the  best  month  of  the  cleaning  season  is  lost.  To  plant  or  sow 
a  green  crop  on  land  in  good  heart,  that  docs  not  require  cleaning,  will  seldom  be  found  good  husbandry. 
It  may  succeed  near  large  towns,  where  roots  and  other  green  produce  sell  high,  but  it  can  never  enter  into 
any  general  system  of  farming. 

5505.  The  after-culture  consists  in  horse  and  hand-hoeing  and  weeding  ;  and  the  crop 
is  taken  by  chopping  off  the  heads  with  a  spade,  leaving  an  inch  or  two  of  stalk  to  each. 
They  may  be  preserved  by  housing,  but  only  for  a  short  time.  The  produce  is  said  to 
be  from  thirty-five  to  forty  tons  per  acre.  Sir  H.  Davy  found  that  1000  parts  of  cab- 
bage gave  ^eventy-three  of  nutritive  matter,  of  which  forty-one  are  mucilage,  twenty-four 
saccharine  matter,  and  eight  gluten. 

5506.  The  application  of  the  f  eld  cabbage  is  generally  to  the  feeding  of  milch  cows,  and 
sometimes  to  the  fattening  of  oxen  and  sheep.  For  the  former  purpose,  great  care  must 
be  taken  to  remove  the  outside  decaying  leaves ;  otherwise  they  are  apt  to  give  an  un- 
pleasant flavour  to  the  milk  and  butter.  Cabbages  are  also  eaten  by  swine  and  horses, 
and  are  reckoned  excellent  food  for  sheep  that  have  newly  dropped  their  lambs,  and  for 
calves.  A  cow  will  eat  from  100  to  150lbs.  of  cabbage  per  day,  and  a  sheep  ten  or 
twelve  pounds,  besides  a  moderate  allowance  of  hay.  Some  farmers  consider  that  ewes 
fatten  faster  on  cabbages  than  on  turnips,  and  that  ewes  having  lambs  are  much  more 
prolific  in  milk  when  so  fed.  {Country  Times,  Feb,  8.  p.  47.)  Early  or  garden  cabbages 
are  sold  to  green-grocers,  or  to  the  consumers,  or  to  ships'  victuallers  for  the  purpose  of 
being  pickled  or  made  into  sour  crout. 

5507.  Salted  cabbage,  or  sauerkraut,  is  thus  prepared  in  Germany  : —  Any  sort  of  cabbage  or  kail,  or 
even  turnips  and  kidneybeans,  may  be  prepared  in  this  way ;  but  white,  compact-headed,  large  cabbages 
are  preferred,  and  next  compact-headed  red  cabbages.  The  first  process  of  preparing  them  is  to  scoop 
out  the  interior  part  of  the  stalk,  with  an  iron  instrument  or  scoop  ;  they  are  then  cut  into  small  shreds 
by  a  wooden  machine,  composed  of  a  flat  board  or  tray,  which  has  a  ledge  on  two  sides,  to  steady  a  bo.\  or 
frame  into  which  the  cabbages  are  put.  In  the  middle  of  the  board  are  four  flat  pieces  of  steel,  similar  to 
the  steel  part  of  a  spokeshave,  placed  in  an  oblique  direction  ;  and  the  near  edge  of  each  being  a  little 
raised  up,  with  small  spaces  between  each,  to  let  the  shreds  fall  down  into  a  tub  placed  underneath  to 
receive  them.  The  cabbages  arc  then  put  into  the  box  before  described,  which  is  pushed  backwards  and 
forwards,  when  the  cabbages,  being  cut  by  the  steel,  fall  in  small  shreds  into  a  tub  placed  below.  A  barrel 
stands  by  ready  to  receive  them  when  cut,  the  sides  of  which  are  first  washed  with  vinegar.  A  man  stands 
on  a  chair  by  the  barrel,  with  clean  wooden  shoes  on,  whose  business  it  is  to  salt  and  prepare  them,  which 
is  done  in  the  following  maimer  :  the  man  first  takes  as  much  of  the  cut  cabbage  as  covers  about  four 
inches  above  the  bottom  ;  he  next  str(!ws  upon  it  two  handfuls  of  salt,  one  handful  of  unground  pepper, 
and  a  small  quantity  of  salad  oil;  he  then  gets  into  the  barrel,  and  treads  it  down  with  his  wooden  shoes 
till  it  is  well  mixed  and  compact.  He  next  takes  another  layer  of  cabbage,  and  puts  salt  and  pepper  on  it 
as  before,  and  treads  it  again,  and  so  goes  on  till  the  barrel  is  filled,  A  board  is  then  placed  on  it,  and 
upon  the  board  some  very  heavy  weights  are  put;  and  it  remains  so  ten  or  tifteen  days,  when  it  partially 
ferments,  and  a  great  deal  of  water  swims  on  the  surface  :  it  is  then  put  into  the  cellar  for  use.    I'he  men 
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who  prepare  sauerkraut  are  Tyrolcse,  and  carry  their  machine  ijig.  Vti"),  whidi  has  not  been  invented 
more  than  ten  or  twelve  years,  on  their  backs  from  house  to  house.  This  machine  contains  a  cutting  tray 
(n),  box  into  which  the  cabbages  are  placed  \^b),  scoop  (c),  and  tub  into  whicli  the  shreds  fall  {d).  {Gard. 
Mag.  vol.  iii.  p.  345.) 
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5508.  Newton's  machine  for  chopping  cabbage  or  other  vegetables,  roots,  or  meat  (,Jig.  76S  ),  consists  of 

five  knives  let  into  an  iron  plate,  and  the  latter 
is  screwed  to  the  working  bar.  The  knives  are 
fastened,  by  bolts  i)assing  through  them,  close 
under  and  above  the  iron  plate.  The  sliding 
plate  is  for  the  purpose  of  preventing  the  meat 
from  being  scattered;  and  to  this  platejire  added 
scrapers,  which  are  screwed  underneath,  for  the 
purpose  of  cleaning  the  knives  at  every  stroke. 
A  spring  raises  the  knives,  and  enables  any  person 
to  chop  at  least  twenty  times  as  much  meat,  in 
the  same  time,  a-;  can  be  done  by  the  common 
mode.  The  length  of  the  knives  being  equal  to 
the  breadth  of  the  trough,  no  meat  can  possibly 
escape  the  knives  ;  nor  will  the  meat  require  so 
much  turning  as  is  usually  wanted.  When  it 
does  require  turning,  it  is  easily  done  by  alter- 
nately pressing  the  knives  at  either  end  of  the 
trough,  sliding  them  towards  the  middle.  The 
machine  is  also  applicable  for  cutting  fat,  suet, 
&c.  previously  to  rendering  them  into  tallow  ; 
likewise  to  chopping  madder  and  other  roots  for 
calico  printers,  or  as  used  in  their  recent  state 
for  dyers  ;  and  for  dividing  potatoes,  carrots,  and 
other  esculent  roots,  cabbage  for  sauer  kraut,  and 
roots  used  in  feeding  cattle.  {Smith's  Mechanic,  vol.  ii.  p.  S60.) 

5509.  To  save  cabbas,e  seed,  select  a  few  fine  specimens,  and  plant  them  by  tliemselves 
where  they  will  be  in  no  danger  of  being  contaminated  by  others  of  the  i?ri5sica  tribe 
when  in  flower.      The  seed  will  keep  many  years. 

5510.  The  diseases  of  cabbages  are  the  same  as  those  of  the  turnip,  with  the  exception 
of  the  forked  excrescence.  On  the  roots  of  the  plants  are  frequently  found  knobs,  which, 
in  the  preparation  for  transplanting,  should,  as  we  have  already  observed,  be  carefully 
removed. 

Sect.  VII.      Other  Plants  which  might  be  cultivated  in  the  Fields  for  their  Roots  or  Leaves, 
as  Food  for  Man  or  Cattle,  in  a  recent  State. 

5511.  Evert/  hardi/  garden  plant  may  be  cultivated  in  the  fields,  and  with  very  little 
manual  labour.  Accordingly  we  find  onions,  spinach,  cress,  radishes,  and  even  cucimi- 
bers,  grown  by  farmers,  or  farm  gardeners  in  the  neighbourhood  of  the  metropolis,  and 
also 'in  other  places.  None  of  these  plants,  however,  can  be  considered  as  belonging  to 
a'^riculture ;  nor  should  we  notice  those  which  follow,  but  because  they  have  been  tried 
and  recommended  by  zealous  cultivators,  and  are  treated  of  in  some  works  on  farming. 
No  plant  can  be  consideied  as  belonging  to  agriculture  that  is  not  in  sufficient  demand, 
or  of  sufficient  general  use  in  feeding  stock,  as  to  admit  of  its  frequent  occurrence  in 
rotations ;  and  such  certainly  cannot  be  said  to  be  the  case  with  the  Jerusalem  artichoke 
and  lettuce,  now  about  to  be  noticed. 

5512  The  Jerusalem  artichohc  (//cUanthus  tubcrbsus  L. ;  Topinambour,  Fr.)  is  a  tuberous-rooted  plant 
with  leafv  stems  from  four  to  six  feet  high.  It  thrives  well  on  soft  moist  soils,  and  even,  it  is  said,  on 
moist  Wtso'u.  and  it  "s  alleged  that  fts  tops  will  afford  as  much  ^-^^ ^l/^^^^^ '^  ^ 
more,  and  its  roots  half  as  many  tubers  as  an  ordinary  crop  ot  potatoes,  (-fe':''"'' '  "/ 'X'^,"^'''  •  ^.  "ic,-! 
The  soil  may  be  cultivated  in  all  re.^pects  like  the  potato.  The  tubers,  bcu.g  abundant  ni  the  maikct 
gardens  .^e  to  be  had  at  little  more  than  the  price  of  potatoes.  The  fibres  ot  the  stems  may  ^^  separated 
bv  maceration,  and  manufactured  into  cordage  or  clotf. ;  and  this  is  said  to  be  done  in  some  parts  of  the 
n^rtTand  west  of  France,  as  about  Ilagenau,  where  this  plant,  on  the  poor  sandy  soils,  is  an  object  of 
field  culture. 
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5513.  The  cojmnnn  Cos  lettuce  (Lactuca  satlva  L.)  has  been  grown  for  feeding  pigs,  and  other  purposes. 
Arthur  Young  informs  us,  in  his  Calendar  of  Hushnndry,  that  he  first  observed  the  sowing  of  lettuces 
for  hogs  practised,  on  a  pretty  regular  system,  on  the  farm  of  a  very  intelligent  cultivator  (not  at  all  a 
whimsical  man)  in  Sussex.  He  had  every  year  an  acre  or  two,  which  afforded  a  great  quantity  of  very 
valuable  food  for  his  sows  and  pigs.  He  adds,  that  it  yields  milk  amply,  and  all  sorts  of  swine  are  very 
fond  of  it;  and  he  thinks  that  the  economical  farmer  who  keeps  many  hogs  should  take  care  to  have  a 
succession  of  crops  for  these  animals,  that  his  carts  may  not  be  for  ever  on  the  road  for  purchased  grains, 
or  his  granary  opened  for  corn  oftener  than  is  necessary.  To  raise  this  sort  of  cn^p,  the  land  should  have 
been  ploughed  before  the  winter  frosts,  turning  in  by  that  earth  twenty  loads  of  rich  dung  per  acre,  and 
making  the  ridges  of  the  right  breadth  to  suit  the  drill-machine  and  horse-hoes,  so  that  in  the  month  of 
March  nothing  more  may  be  necessary  than  to  scarify  the  land,  and  to  drill  the  seed  at  one  foot  equi- 
distant, at  the  rate  of  four  pounds  of  seed  per  acre.  Where  the  stock  of  swine  is  large,  it  is  proper  to  drill 
half  an  acre  or  an  acre  of  lettuce  in  April,  tiie  land  having  been  well  manured  and  ploughed  as  directed 
.ibove,  being  also  scuffled  in  February  and  March,  and  well  harrowed,  repeating  it  before  drilling  :  and  at 
this  period,  the  crop  which  was  drilled  in  March  (a  succession  being  essentially  necessary)  should  be 
thinned  in  the  rows  by  hand,  to  about  nine  or  ten  inches  asunder.  If  this  necessary  attention  be  neglected, 
the  plants,  he  says,  draw  themselves  up  weak  and  poor,  and  will  not  recover  it  Women  do  this  business 
as  well  as  men.  'When  about  six  inches  high,  they  should  be  horse-hoed  with  a  scarifier  or  scuffler,  having 
the  hoe  about  four  inches,  or  at  most  five  inches  in  width.  With  this  sort  of  green  food,  some  kind  of 
meal  or  other  dry  meat  should  be  combined,  as  without  it  it  is  apt  to  prove  very  laxative.  Sec.  This  Sussex 
cultivator  is  not  likely  to  be  followed  by  any  rent-paying  farmer  who  can  grow  any  of  the  clovers,  turnips,  or 
potatoes.  The  quotation  affords  a  good  specimen  of  Arthur  Young's  mode  of  writing  on  agricultural  subjects. 
SjU.  Thechiccory,  ivild  endive,  or  succory  (Cichbrium  /'ntybus  L. ;  Chicorie  sauvage,  Fr.  Jig.  769.)  has 
long,  thick,  perpendicular  roots,  a  tuft  of  endive  or  lettuce-looking 
leaves ;  and,  when  it  shoots  into  flower,  its  stems  rise  from  one  to 
three  feet  high,  rigid,  rough,  branched,  and  clothed  with  leaves  and 
blue  flowers.  It  is  found  wild  in  dry  calcareous  soils  in  England,  and 
in  most  parts  of  Europe  of  similar  or  greater  temperature.  It  is  culti- 
vated in  France  as  an  herbage  and  pasturage  plant,  and  in  Germany 
and  Flanders  for  its  roots,  from  which  a  substitute  for  coffee  is  pre- 
pared. It  was  first  cultivated  in  this  country,  about  1780,  by  Arthur 
Young,  who  holds  it  in  very  high  estimation.  It  is  of  such  conse- 
quence, he  says,  for  diflerent  purposes  of  the  farm,  that  on  various 
sorts  of  soil  the  farmer  cannot,  without  its  use,  make  the  greatest 
possible  profit.  Where  it  is  intended  to  lay  a  field  to  grass  for  three, 
four,  or  six  years,  in  order  to  rest  the  land,  or  to  increase  the  quan. 
tity  of  sheep  food,  there  cannot,  he  thinks,  be  any  hesitation  in  using 
it.  There  is  no  plant  to  rival  it.  I.ucern,  he  says,  demands  a  rich 
.soil,  and  will  always  be  kept  as  long  as  it  is  productive;  but  upon 
inferior  land  it  is  not  an  equal  object.  Upon  blowing  sands,  or  upon 
any  soil  that  is  weak  and  poor,  and  wants  rest,  there  is  no  plant,  he 
supposes,  that  equals  this.  On  such  sort  of  blowing  poor  sandy  lands 
as  many  districts  abound  with,  especially  in  Norfolk  and  Suftolk,  it 
will  yield  a  greater  quantity  of  sheep  food  than  any  other  plant  at  pre- 
sent in  cultivation.  On  fen  and  bog  lands,  and  peat  soils,  it  also 
thrives  to  much  profit.  On  all  land  where  clover,  from  having  been 
too  often  repeated,  is  apt  to  fail,  chiccory  may  be  substituted  to  great 
advantage.  It  does  very  well  for  soiling  cattle,  both  lean  and  fatten, 
ing.  It  is  of  excellent  use  for  those  who  keep  a  large  stock  of  swine  ; 
and  it  docs  exceedingly  well  in  an  alternate  system  of  grass  and 
tillage,  as  it  will  last  four,  five,  six,  and  even  more  years  ;  but  it  should 
not  be  sown  with  any  view  of  making  hay  in  this  climate,  though  it  forms  a  considerable  proportion  of 
many  of  the  best  meadows  in  the  south  of  France,  and  in  Eombardy.  It  has,  however,  he  adds,  been 
objected  to,  on  the  ground  of  its  rising  and  becoming  a  vivacious  weed  in  succeeding  crops  :  and  if  this 
circumstance  be  not  guarded  against,  it  will,  he  says,  happen ;  but  not  more  than  with  lucern,  nor  so 
much.  But  who,  he  asks,  ventures  to  forbid  chiccory  culture  on  account  of  this  quality,  which  is  really 
founded  on  its  merit  ?  When  the  land  is  ploughed,  says  he,  only  use  a  broad  sharp  share,  and  harrow  in 
tares  for  feeding  or  soiling,  or  break  it  up  for  turtiips,  and  there  is  an  end  of  the  objection. 

5515.  The  culture  of  chiccory  is  the  same  as  of  clover.  As  the  plant  is  grown  in  gardens  for  culinary 
puqioses,  the  seed  may  be  procured  in  the  seed-shops,  gathered  in  many  places  from  wild  plants,  or  saved 
by  the  grower.  It  is  small,  flat,  black,  and  resembling  that  of  lettuce  ;  it  should  be  procured  fresh  ;  and 
from  eight  to  twelve  pounds  an  acre  are  usually  sown.  The  culture  of  this  plant  for  its  roots  has  been 
noticed  in  giving  the  outline  of  the  agriculture  of  Flanders,  and  will  be  adverted  to  in  a  succeeding  Chapter. 

5516.  The  rough  co7>ifrey,  (Symphytum  aspfrrimum  L.  Jig.  770.),  a  perennial  from  Siberia,  has  been 
brought  into  notice  by  D. 
Grant,  a  nurseryman  at 
Lewisham,  and  tried  by  a 
number  of  cultivators.  Cat- 
tle of  every  kind  are  said  to 
be  fond  of  this  plant ;  and  so 
great  is  its  produce  on  good 
soil,  that  I\Ir  Grant  thinks  an 
acre  might  be  made  to  pro- 
duce thirty  tons  of  green 
fodder  in  one  year.  He  has 
grown  it  to  tlie  height  of 
seven  feet  as  thick  as  it  could 
stand  on  the  ground.  The 
plant  is  of  easy'  propagation 
by  seed  or  division  of  the 
roots  ;  the  better  way  would 
probably  be  to  sow  in  a  gar. 
den,  and  transplant  when  the 
plants  were  a  year  old.  All 
thesymphytums  are  plants  of 

preat  durability,  so  that  this  species,  if  once  established,  would  pro- 
bably continue  to  produce  crops  for  many  years ;  and,  in  that  point  of 
view,  it  would  seem  to  be  a  valuable  plant  for  the  cottager  who  keeps 
a  cow.     [Gnrd.  Mag.  vol.  v.  and  Country  Times,  May  lUth,  1830.) 

.5517.  The  dai/  tity  (f/emerocallis  fiilva  L.,Jig.  771.)  was  brought  into 
notice  by  Mr.  EUes,  late  of  Longleat.  In  the  years  1826-7,  he  observed,  accidentally,  how  extremely  fond 
rattle  were  of  this  i>lant,  even  eating  it  down  to  the  roots  when  an  opportunity  occurred ;  and  as  he  knew, 
from  long  experience,  that  it  would,  even  in  dry  ground,  produce  herbage  in  the  middle  and  latter  end  of 
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April,  equal  in  quantity  to  any  water  meadow,  the  extreme  facility  with  which  it  may  be  propagated  and 
grown  in  almost  any  soil  and  situation,  and  also  its  apparently  nutritious  nature,  he  was  induced  to  give 
It  a  trial  in  a  plot  of  ground  of  about  twenty  rods,  attached  to  the  cottage  in  which  he  lived.  He  did  so 
and  after  two  years'  trial  found  the  day  lily  produce  a  supply  of  green  food  in  April  and  towards  the 
middle  of  May,  when  there  is  little  or  no  pasture  grass,  and  never  could  detect  any  unpleasant  flavour 
in  the  milk  or  butter,  though  given  in  considerable  quantities.  The  day  lily,  of  which  there  are  two 
species,  diSering  very  little  in  appearance,  H.  fiSiva  and  fiilva,  is  a  perennial  of  great  duration,  rapid 
increase,  and  of  easy  propagation  by  division.  It  certainly  well  deserves  trial  as  a  permanent  herbage 
plant,  especially  for  the  cottager  and  small  farmer.     (Gard.  Mag.  vol.  v.  p.  441.) 


Chap.   V. 

Culture  of  Herbage  Plants. 

5518.  The  cultivation  of  clovers  and  other  herbage  plants,  used  exclusively  as  food  for 
live  stock,  is  comparatively  a  modern  improvement.  They  were  known,  as  we  have  seen, 
to  the  Greeks  and  Romans,  and  cultivated  from  a  very  early  period  in  the  low  countries  ; 
but  do  not  appear  to  have  attracted  much  notice  in  Britain  till  the  sixteenth  century, 
when  our  frequent  intercourse  with  Holland  led  to  the  introduction  of  some  of  our  best 
field  plants  and  agricultural  practices.  At  present  clovers  enter  largely  into  the  succes- 
sion of  crops,  on  all  soils,  and  in  every  productive  course  of  management.  Before  they 
were  introduced  into  cultivation,  it  was  necessary,  when  land  was  exhausted  by  grain 
crops,  to  leave  it  in  a  state  of  comparative  sterility  for  several  years,  before  it  became 
cither  valuable  as  pasture  or  again  fit  for  carrying  corn  ;  but  at  present  clovers  are  not 
only  indispensable  in  the  cultivation  of  white  and  green  crops  alternately,  upon  very  rich 
soils,  but  are  the  foundation  of  convertible  husbandry  on  land  that  is  not  so  rich  as  to 
permit  of  a  constant  aration,  and  whicli  therefore  requires  two  or  more  years'  pasturage 
at  certain  intervals.  Lucern  and  saintfoin,  though  of  much  less  value  as  general  crops, 
are  valuable  plants  in  particular  situations;  more  especially  the  latter,  which  will  produce 
good  crops  on  dry  chalky  and  limestone  soils,  where  most  other  agricultural  plants,  and 
even  grasses,  would  barely  maintain  their  existence. 

5519.  The  characteristic  points  of  culture  of  this  class  of  plants  are  broad-cast  sowing, 
mowing,  soiling,  and  hay-making ;  and  that  when  cut  for  the  two  last  purposes,  two  or 
more  crops  may  be  had  in  a  season  from  the  same  roots. 

5520.  The  nutritive  jjroducts  of  the  principal  herbage  plants  are  thus  given  by  Sir 
H.  Davy  :  — 


Systematic  Name. 

English  Name. 

In  1000  Parts. 

Whole    quan- 
tity of  soluble 
or     nutritive 
matter. 

Mucilafje,  or 
starch. 

Saccharine 
matter,  or 
sugar. 

Gluten,  or 
albiunen. 

Extract,  or 

matter  rendered 

insoluble  during 

evaporation. 

Triftilium  pratense 

medium   .      . 
re pens    - 
//cdysarum  Onobrychis 
Mediciigo  satlva     . 

Red  clover  - 
Cow  clover  . 
White  clover 
.Saintfoin 
Lucern    .     - 

39 
39 
32 
39 
23 

31 
30 
29 
28 
18 

3 
4 
1 
2 
1 

2 
3 
3 
3 

3 
2 
5 
6 
4 

Sect.  I.  The  Clover  Family-  —  Trifulium  L.  ;  Diadelphia  Dccandria  L.,  and  Legumi' 
noscB  J.  Trefle,  Fr.  ;  Klcc',  Ger.  ;  Trifoglio,  Ital.  ;  and  Trcbol,  Span. 
5521.  The  clovers  (Jig.  772.)  are  a  nuvierous  family,  chiefly  natives  of  Europe  :  those 
selected  by  the  agriculturist  are  natives  of  Britain  ;  and  one  species,  the  white  or 
creeping  clover,  is  often  found  in  great  luxuriance  in  native  pastures.  As  rye-grass  is 
very  generally  sown  with  clovers,  it  will  be  necessary  to  treat  of  its  culture  in  connec- 
tion with  these  plants,  reserving,  however,  the  more  particular  consideration  of  rj'e-grass 
till  we  treat  of  the  hay  grasses.  (Chap.  VI.)  Many  intelligent  cultivators  consider  rye- 
grass as  a  very  severe  crop  for  the  sgil ;  and  it  is  alleged  that  wheat  does  not  succeed 
well  after  the  lierbage  with  wliich  rye-  grass  is  intermixed  in  any  considerable  quantity. 
Otlier  plants  have  accordingly  been  recommended  as  a  substitute  for  lye-grass,  and 
cock's-foot  (Z>actylis  glomerata)  has  been  tried,  apparently  with  great  success,  by  Coke 
of  Holkham  in  Norfolk,  and  others  ;  but  this  is  a  very  coarse  grass  when  allowed  to 
rise  to  any  height,  and  the  use  of  it  for  hay  has  not  yet  been  ascertained.  Donaldson 
considers  the  general  introduction  of  clovers,  and  the  cultivated  grasses,  as  one  of  the 
greatest  improvements  in  modern  husbandry.  The  commencement  of  improvements  in 
the  diflerent  species  of  live-stock,  in  the  modes  of  cultivation,  and  in  the  superior  quality, 
as  well  as  quantity,  of  the  crops  of  grain,  may  all,  he  thinks,  be  dated  from  the  period 
when  the  sowing  of  clovers  and  grass-seeds  was  first  introduced  into  the  different  districts 
of  the  kingdom. 
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5522.    TAe  species  o/c/ofer  in  cultivation  arc:  — 

5523.  The  red  clover  {Tu(i>\\\xm  pratensc,  fig.  772.  a),  a  biennial,  and  sometimes,  especially  on  chalky 
soils,  a  triennial  plant,  known  from  the  other  species  by  its  broad  leaves,  luxuriant  growth,  and  reddish 
purple  flowers.     In  its  wild  state  a  perennial. 
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5524.  The  white,  or  creeping,  or  Dutch  clover  {T.  ifepens,  6),  a  perennial  plant,  known  by  its  creeping 
stems  and  white  flowers. 

5525.  The  yellciu  clover,  ho-p-trejoil,  or   sheimrcch  clover,   the  black  nonsuch  of  the  Norfolk  farmers 

(T.  prociimbens,  c),  an  annual,  known  by  its  procumbent  shoot* 
and  yellow  flowers.  This  species  is  seldom  cultivated  ;  the  yel- 
low clever  of  the  seed  shops  being  the  Medicigo  lupiilina,  the 
lupulinc,  or  minetto  dorec  c."  the  French,     {fig.  773.) 

55'2S.  The  mcnilnw  cloi'cr,  com-c/over,  cow-grass,  or  marl. 
grass,  the  first  the  best  name  (T.  medium,  ri),  a  perennial,  re. 
sembling  the  red  clover,  but  of  a  paler  hue,  dwarfer  habit,  with 
pale  red  or  whitish  flowers,  and  long  roots  very  sweet  to  the 
taste.  This  species  is  but  partially  cultivated,  and  it  is  ex- 
tremely difficult  to  procure  the  seeds  genuine.  It  comes  into 
flower  from  twelve  to  fifteen  days  later  than  the  common  red 
clover,  has  a  solid  stalk,  a  narrower  leaf,  and  both  leaves  and 
flowers  have  a  paler  hue.  A  poor  sandy  soil,  it  is  said,  will  pro- 
duce a  good  crop  of  cow-clover  that  would  not  produce  half  a 
crop  of  the  common  red  clover ;  it  is  also  as  good  the  second 
year  as  the  first.  Some  farmers  sow  it  because  the  crop  comes 
in  between  the  first  and  second  cutting  of  the  red  clover  as 
green  food. 

5527.    The  Jlesh-coloured  clover  (Trifolium  incarnatura  Lin.;    Farouche  or  Trefle  de 
JRoussillon,  Fr.  Jig.  774.)  has  long  been  cultivated  in  some  of  the  southern  departments 
774  of  France,  and,  though  an  annual,  is  found  very  advantageous  on 

dry  sandy  soils.  The  Agricultural  Society  of  Nancy  have  lately 
recommended  it  for  culture  in  the  province  of  Lorraine;  and  a 
writer  in  the  Journal  dcs  Pai/s-Bas,  as  suitable  to  many  parts  of 
the  Netherlands.  M.  de  Dombasle,  a  theoretical  and  practical 
agriculturist  in  great  estimation,  sows  it,  after  harvest,  in  the  stubbles, 
with  no  other  culture  than  harrowing  in.  It  grows  all  the  winter, 
and  early  in  spring  affords  abundant  food  for  sheep  ;  or,  if  left  till 
May,  it  presents  a  heavy  crop  for  tlie  scythe,  and  may  be  used  for 
soiling,  or  making  into  hay.  [Gard.  Alag.  vol.  iv.  p.  392,  and  vol.  v. 
p.  734.)  It  was  introduced  into  England  about  the  year  1824,  by 
Mr.  John  Ellman,  jun.  of  Sonthover,  near  Lewis,  whogives  directions 
for  sowing  it  in  March  without  a  corn  crop,  and  states  that  it  will 
be  in  full  bloom  and  fit  to  cut  by  June.  He  says  it  is  very  produc- 
tive ;  but  should  not  be  sown  with  corns  like  other  clovers,  because 
it  grows  so  fast  as  to  choke  them.    {Farm.  Jour.  March  17.  1828.) 

55'2S.  Trifolium  MoUnhxfiUforme  (with  yellow  flowers'),  camjthtre  (also  with 
yellow  flowers),  and  frnglferiim,  are  cultivated  in  France  ;  but  webeUeve  chiefly 
on  the  poorer  soils.     Seeds  of  them  and  of  all  the  other  species  may  be  correctly 
obtained  from  Vilmorin.Andrieux  and  Co.,  seed  merchants  in  Paris. 

S529.  In  the  choice  of  sorts  the  red  or  broad  clover  is  the  kind  most  generally  cultivated  on  land  that 
carries  corn  and  herbage  crops  alternately,  as  it  yields  the  largest  produce  for  one  crop  of  all  the  sorts. 
White  and  yellow  clover  are  seldom  sown  with  it,  unless  when  several  years'  pasturage  is  intended. 

5530.  The  soil  best  adapted  for  clover  is  a  deep  sandy  loam,  which  is  favourable  to  its 
long  tap-roots  :  but  it  will  grow  in  any  soil,  provided  it  be  dry.  So  congenial  is  cal- 
careous matters  to  clovers,  that  the  mere  strewing  of  lime  on  some  soils  will  call  into 
action  clover-seeds,  whicli  it  would  appear  have  lain  dormant  for  ages.  At  least  this 
appears  the  most  obvious  way  of  accounting  for  the  well  known  ajipearance  of  wliite 
clover  in  such  cases. 

5531.  The  climate  most  suitable  for  the  clovers  is  one  neither  very  hot  nor  very  dry 
and  cold.      Most  leguminous  plants  delight  both  in  a  dry  soil  and  climate,  and  warm 
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temperature,  and  the  clover  will  be  found  to  produce  most  seed  under  such  circum- 
stances ;  but  as  the  production  of  seed  is  only  in  some  situations  an  object  of  the  farmer's 
-attention,  a  season  rather  moist,  provided  it  be  warm,  is  always  attended  by  the  most 
bulky  crops  of  clover  herbage. 

5532.  The  preparation  of  the  soil  and  the  manures,  which  clover  receives  in  ordinary 
farm  culture,  are  those  destined  also  for  another  crop  ;  clover  mixed  with  a  certain  pro- 
portion of  rye-grass  being  generally  sown  along  with  or  among  corn  crops,  and  especially 
with  spring-sown  wheat,  barley,  and  the  early  varieties  of  oats.  Unless,  however,  the 
soils  on  which  these  crops  are  sown  are  well  pidverised,  and  have  been  some  years  under 
tillage,  clovers  will  not  succeed  in  them,  it  being  ascertained  that  newly  broken-up  leys 
or  pasture  grounds  cannot  be  sown  down  or  restored  to  clover  and  grasses  till  the  soil 
is  thoroughly  comminuted,  and  the  roots  of  the  former  grasses  and  herbage  plants  com- 
pletely destroyed. 

5533.  The  time  of  saving  clover-seeds  is  generally  the  spring,  during  the  corn  seed 
time,  or  from  February  to  May  ;  but  they  may  also  be  sown  from  August  to  October, 
and  when  they  are  sown  by  themselves,  that  is,  unaccompanied  by  any  corn  crop,  this 
will  be  found  the  best  season,  as  the  young  plants  are  less  liable  to  be  dried  up  and  im- 
peded in  their  progress  by  the  sun,  than  when  sown  alone  in  spring  and  remaining  tender 
and  unshaded  during  the  hot  and  dry  weather  of  July. 

5534.  Some  prepare  the  seed  for  sowing  by  steeping  in  water  or  in  oil  as  in  Switzerland,  and  then  mixing 
it  with  powdered  gypsura,  as  a  preventive  from  the  attacks  of  insects. 

5535.  Ttie  7nnnner  of  solving  is  almost  always  broad-cast.  When  sown  with  spring  corn,  clover  and 
grass-seeds  are  usually  put  in  immediately  after  the  land  has  been  pulverised  by  harrowing  in  the  corn- 
seed,  and  are  themselves  covered  by  one  course  more  of  the  harrows  ;  or,  if  the  corn  is  drilled,  the  small 
seeds  are  sown  immediately  before  or  after  hand. hoeing;  and  the  land  is  then  finished  by  a  course  of  the 
harrows.  Clover  is  generally  sown  by  hand,  though  of  late  years  the  broad-cast  drill  {Jig.  722.)  has  been 
used,  both  in  the  case  of  the  clovers  and  the  grasses.  A  lighter  harrow  is  generally  employed  in  covering 
such  seeds,  than  that  used  for  corn.  When  the  land  is  under  an  autumn-sown  crop  of  wlTeat  or  other 
grain,  though  the  clovers  and  rye-grass  are  still  sown  in  spring,  the  proper  period  must  depend  both  upon 
the  state  of  the  land  and  the  progress  of  the  crops;  and  it  may  be  often  advisable  to  break  the  crust 
formed  on  the  surface  of  tenacious  soils,  by  using  the  harrow  before  the  clovers  are  sown,  as  well  as  after, 
wards  to  cover  them.  Sometimes  the  roller  only  is  employed  at  this  time,  and  there  are  instances  of  clover 
and  rye-grass  succeeding  when  sown,  without  either  harrowing  or  rolling.  But  it  is  commonly  of  advan.. 
tage  to  the  wheat  crop  itself,  to  use  the  harrows  in  spring,  and  the  roller  alone  cannot  be  depended  on, 
unless  the  season  be  very  favourable.  In  some  cases  grass-seeds  are  sown  by  themselves,  either  in  autumn 
or  spring,  but  rarely  on  tillage  land.  Nature  has  not  determined  any  precise  depth  for  the  seed  of  red 
clover  more  than  other  seed.  It  will  grow  vigorously  from  two  inches  deep,  and  it  will  grow  when  barely 
covered.  Half  an  inch  may  be  reckoned  the  most  advantageous  position  in  clay  soil ;  a  whole  inch  in 
what  is  light  or  loose.  It  is  a  vulgar  error,  that  small  seed  ought  to  he  sparingly  covered.  Misled  by 
that  error,  farmers  commonly  cover  their  clover  seed  with  a  bushy  branch  of  thorn  ;  which  not  only 
covers  it  unequally,  but  leaves  part  on  the  surface  to  wither  in  the  air. 

5536.  In  the  operation  of  sowing  sqme  consider  it  best  to  sow  the  clover  and  rye-grass  separately, 
alleging  that  the  weight  of  the  one  seed,  and  lightness  of  the  other,  are  unfavourable  to  an  equal  distri- 
bution of  both. 

5537.  The  quantity  of  seed  sown  on  an  acre  is  exceedingly  various ;  not  only  when  more  or  less  white  or 
yellow  clover  is  sown  along  with  grass-seeds  and  red  clover,  or  when  pasturage  is  intended;  but,  even  when 
they  are  the  only  kinds  sown,  the  quantity  is  varied  by  the  quality  of  the  soils,  and  the  different  purposes  of 
hay,  soiling,  or  one  year's  pasture,  to  which  the  crop  is  to  be  applied.  When  pasture  is  the  object,  more 
seed  ought  to  be  allowed  than  is  necessary  when  the  crop  is  to  be  cut  green  for  soiling ;  and  for  hay,  less 
may  suffice  than  for  either  of  the  former.  Finely  pulverised  soils  do  not  require  so  much  seed  as  clays,  on 
which  clover  and  rye-grass  are  very  frequently  sown  among  autumn  or  winter-sown  wheat,  when  there  is 
more  danger  of  a  part  of  it  perishing  from  being  imperfectly  covered.  In  general,  eight  or  ten  pounds 
may  be  taken  as  the  7)iiiiimum  quantity,  though  there  have  been  instances  of  good  crops  from  less;  and 
from  that  to  fourteen  pounds  or  more  per  English  statute  acre.  Rye-grass,  commonly  at  the  rate  of  a 
bushel  per  acre,  but  in  many  cases  only  half,  or  two  thirds  of  a  bushel,  is  mixed  with  this  weight  of  clover, 
and  both  are  sown  at  the  same  time.  The  rye-grass  may  be  either  of  the  perennial  or  annual  variety,  as 
it  is  understood  that  the  herbage  is  to  be  continued  for  only  one  year;  and  the  annual  is  sometimes  sown 
in  preference,  as  producing  a  bulkier  crop  than  the  perennial. 

5538.  JVhen  it  is  intended  to  reluin  the  land  in  pasture  for  several  years,  the  quantity  of  red  clover  is 
diminished,  and  several  kinds  of  more  permanent  herbage  are  added,  the  most  coumion  of  which  are  white 
and  yellow  clover,  and  ribwort.  No  general  rule  can  be  laid  down  as  to  the  proper  quantity  of  each  of 
these  kinds ;  in  some  cases  red  and  white  clover  are  sown  in  equal  proportions,  and  in  others  the  latter  is 
made  greatly  to  predominate.  The  yellow  clover  and  ribwort  are  not  often  sown  at  the  rate  of  more  than 
two  or  three  pounds  per  acre.  It  is  scarcely  necessary  to  add,  that,  in  this  case,  the  rye  grass  should 
always  be  of  the  perennial  sort. 

5539.  In  the  selection  of  clover  and  rye-grass  seeds  particular  attention  should  be  paid  to  their  qunlity 
and  cleanness  ;  the  purple  colour  of  the  clover  seed  denotes  that  it  has  been  ripe  and  well  saved  ;  and  the 
seeds  of  weeds  may  be  detected  in  it  by  narrow  inspection,  if  there  are  any ;  but  various  noxious  weeds 
are  frequently  mixed  up  with  the  seeds  of  the  rye-grass,  which  it  is  difficult  either  to  discover  or  to 
separate  from  them,  Between  the  seeds  of  the  annual  and  perennial  rye-grass  the  difference  is  hardly 
discernible;  and  therefore,  unless  it  is  of  his  own  growth,  the  cultivator  must  depend  in  a  great  measure 
on  the  character  of  the  person  from  whom  he  purchases  it.  lied  clover  from  Ilollauil  or  France  has  been 
found  to  die  out  in  the  season  immediately  after  it  has  been  cut  or  pastured;  while  the  English  seed 
produces  plants  which  stand  over  the  second,  many  of  them  the  third,  year  (General  Itepurt  of 
Scotland,  vol.  i.  p.  537.) ;  thus  remaining  in  the  latter  case  four  summers  in  the  ground  from  the  time  of 
sowing. 

5540.  The  after-cuUure  of  clover  and  rye-grass  consists  chiefly  of  picking  of!"  any 
stones  or  other  hard  bodies  wliich  may  appear  on  the  surface  in  the  spring  succeeding 
that  in  which  it  was  sown,  and  cutting  out  by  the  roots  any  thistles,  docks,  or  other  large 
grown  weeds.  After  this  the  smface  should  be  rolled  once  to  smooth  it  for  the  scythe. 
This  operation  is  best  performed  in  the  first  dry  weather  of  March.  Some  give  a  top- 
dressing  of  soot,  gypsum,  common  lime,  peat,  or  wood-ashes,  at  this  time  or  earlier : 
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gypsum  has  been  particularly  recommended  as  a  top-dressing  for  clovers,  and  tlic  other 
herbage  legumes ;  because  as  their  ashes  afford  that  substance  in  considerable  quantities, 
it  appears  to  be  a  necessary  ingredient  of  their  food.  Dutch  ashes  (427.)  have  been 
strongly  recommended  as  a  top-dressing  for  red  clover,  and  they  also  contain  gyjisum  ; 
but  where  the  soil  is  in  good  heart,  and  contains  calcareous  matter,  any  description  of  top- 
dressing,  though  it  may  be  of  advantage  when  it  does  not  interfere  mth  the  general 
economy  of  the  farm,  cannot  be  considered  necessary.      (Supp.  E.  Brit.  art.  Af^r.) 

5541.  The  taking  of  the  clover,  or  clover  and  ri/e-grass  crop,  is  either  by  cutting  green 
for  soiling,  by  making  into  hay,  or  by  pasturing.  It  is  observed  in  Tlie  Code  of  Agri- 
cullurc,  tliat  it  is  a  most  important  point  to  ascertain  in  what  cases  cutting,  or  feeding,  is 
more  beneficial.  If  fed,  tlie  land  has  the  advantage  of  the  dung  and  urine  of  the  pastur- 
ing stock  ;  but  the  dung  being  dropped  in  irregular  quantities,  and  in  the  lieat  of  summer, 
when  it  is  devoured  by  insects,  loses  much  of  its  utility.  If  tlie  dung  arising  from  the 
herbage,  whether  consumed  in  soiling,  or  as  hay,  were  applied  to  the  land,  in  one  body, 
and  at  the  proper  season,  the  operation  would  be  more  effectual.  The  smother  of  a  thick 
crop,  continued  for  any  time  upon  the  ground,  greatly  tends  to  promote  its  fertility  ;  and 
it  has  been  pretty  luiiformly  found,  after  repeated  trials,  upon  soils  of  almost  every  de- 
scription, that  oats  or  any  other  crop  taken  after  clover  that  has  been  cut,  either  for  soiling 
or  hay,  is  superior  to  the  crop  taken  after  clover  pastured  by  sheep. 

5542.  Soiling  is  a  term  applied  to  tlie  practice  of  cutting  herbage  crops  green  for  feeding  or  fattening  live 
stock.  On  all  farms,  under  correct  management,  a  part  of  this  crop  is  cut  green,  for  the  working  horses, 
often  for  milch  cows,  and,  in  some  instances,  both  for  growing  and  fattening  cattle.  There  can  be  no 
doubt  of  the  advantages  of  this  practice,  in  regard  to  horses  and  cows;  but  for  young  and  for  fattening 
beasts,  a  sufficient  number  of  experiments  are  not  known  to  have  been  yet  made  with  any  great  degree  of 
accuracy.  Young  animals  require  exercise  in  the  open  air,  and,  probably,  will  not  be  found  to  thrive  so 
well  in  houses  or  fold- yards,  during  summer,  as  on  pastures;  and  though  in  every  case  there  is  a  great 
saving  of  food,  the  long,  woody,  and  comparatively  naked  stems  of  the  plants,  with  leaves  always  more  or 
less  withered,  are  perhaps  not  so  valuable  in  the  production  of  beef  on  fattening  stock  as  a  much  smaller 
weight  of  herbage  taken  in  by  pasturage.  Milch  cows,  however,  are  so  impatient  of  heat  and  insects,  that 
this  way  of  feeding  them,  at  least  for  a  part  of  the  day,  in  warm  we.ither,  ought  to  be  more  generally 
adopted ;  and  the  convenience  of  having  working  horses  always  at  hand,  besides  that  they  (ill  their 
stomachs  speedily,  is  of  not  less  importance  than  economy.  (See  Communications  to  the  Board  of 
Agriculture,  vol.  vii.  Brown's  Treatise  on  Rural  Affairs,  vol  ii.  General  Report  of  Scotland,  vols.  ii. 
and  iii.) 

5543.  In  feeding  cattle  vith  green  clover,  attention  must  be  paid  to  prevent  swelling,  or  hoving,  which 
is  very  apt  to  take  place  when  they  are  first  put  on  this  food,  especially  if  it  is  wet  with  rain  or  dew ;  and 
cattle  are  exposed  to  this  danger,  whether  they  are  sent  to  depasture  the  clover,  or  have  it  cut  and  brought 
home  to  them ;  though,  if  the  plants  are  somewhat  luxuriant,  the  danger  is  greater  in  the  former  case. 
After  being  accustomed  to  this  rich  food  for  a  few  days,  during  which  it  should  be  given  rather  sparingly, 
the  danger  is  much  diminished;  but  it  is  never  safe  to  allow  milch  cows,  in  particular,  to  eat  large  quan. 
titles  of  wet  clover. 

5544.  The  making  herbage  plants  into  hat/  is  a  process  somewhat  different  from  that  of  making  hay  from 
natural  grasses.  All  the  herbage  tribe  ought  to  be  mown  before  the  seed  is  formed,  and  indeed  before  the 
pUnts  have  fully  blossomed,  that  the  full  juice  and  nourishment  of  the  herb  may  be  retained  in  the  hay. 
By  the  adoption  of  this  system,  the  hay  is  cut  in  a  better  season,  it  can  be  more  easily  secured,  and  it  is 
much  more  valuable.  Nor  is  the  strength  of  the  plant  lodged  in  the  seed,  which  is  often  lost.  The  great 
advantage  of  converting  under-ripe  herbage  and  grass  into  hay  is  now  beginning  to  be  known.  There  is 
much  more  saccharine  matter  in  it,  and  it  is  consequently  greatly  more  nutritiou.^.  A  crop  of  clover  or 
saintfoin,  when  cut  in  the  early  part  of  the  season,  may  be  ten  per  cent,  lighter  than  when  it  is  fully  ripe ; 
but  the  loss  is  amply  counterbalanced,  by  obtaining  an  earlier,  a  more  valuable,  and  more  nutritious 
article;  while  the  next  crop  will  be  proportionably  more  heavy.  The  hay  made  from  old  herbage  which 
has  ripened  its  seed  will  carry  on  stock,  but  it  is  only  hay  from  herbage  cut  when  young,  and  soon  after 
it  has  come  into  flower,  that  will  fatten  them.  When  the  stems  of  clover  become  hard  and  sapless,  by  being 
allowed  to  bring  their  seeds  towards  maturity,  they  are  of  little  more  value  as  provender  than  an  equal 
quantity  of  the  finer  sort  of  straw  of  corn. 

5545.  The  mode  of  making  clover-hay,  and  that  of  all  herbage  plants,  as  practised  by  the  best  farm, 
ers,  is  as  follows:  —The  herbage  is  cut  as  close  to  the  ground  and  in  as  uniform  and  perfect  a  manner  as 
possible  with  a  sharp  scythe.  The  surface  having  been  in  the  preceding  spring  freed  from  stones  and 
well  rolled,  the  stubble  after  the  mower  ought  to  be  as  short  and  smooth  as  a  well  shaven  grass.lawn.  The 
part  of  the  stems  left  by  the  scythe  is  not  only  lost,  but  the  after-growth  is  neither  so  vigorous  nor  so 
weighty,  as  when  the  first  cutting  is  taken  as  low  as  possible. 

.W+fi.  As  soon  as  the  sivath  or  row  of  cut  heritage  is  thoroughly  dry  above,  it  is  gently  turned  over  (not 
tedded  or  scattered)  without  breaking  it.  Sometimes  this  is  done  with  the  hand,  or  with  a  small  fork; 
and  some  farmers  are  so  anxious  to  prevent  the  swath  from  being  broken,  that  they  only  permit  the  use 
of  the  rake  shaft.  The  grass,  wlien  turned  over,  in  the  morning  of  a  dry  day,  is  put  into  cocks  in  the 
afternoon.  The  mode  of  performing  this  is  very  simple  and  expeditious  ;  and  none  but  women,  boys,  and 
girls,  under  the  eye  of  a  confidential  servant,  are  usually  employed.  If  the  crop  is  heavy,  a  row  of  cocks 
is  placed  in  the  middle  ridge  of  three,  and  if  light  of  five  ridges.  A  distinct  company  of  carriers  and 
rakers  is  allotted  to  every  such  number  of  ridges ;  and  the  separate  companies  proceed  each  on  its  own 
ground,  and  in  the  same  manner  as  in  reaping  grain,  which  occasions  a  degree  of  competition  among  them 
for  desjiatch,  clean  raking,  and  neat  well-built  cocks.  The  carriers  gather  the  hay,  and  carry  it  to  the 
ridge  where  the  cock  is  to  be  built  by  one  of  the  most  experienced  hands.  A  raker  follows  the  carrier, 
taking  up  and  bringing  to  the  cocks  tlie  remains  of  the  swath.  There  may  be,  in  general,  about  five  people 
employed  about  each  row  of  cocks;  a  carrier  and  raker  on  each  side  of  the  ridge  on  which  the  cocks  are 
placed,  and  a  person  on  the  ridge,  who  builds  them.  But  when  the  crop  is  not  weighty,  more  rakers  are 
required,  as  a  greater  space  must  be  gone  over. 

55i7.  As  the  cocks  are  thus  placed  in  a  line,  it  is  easy  to  put  two  or  more  into  one  afterwards  ;  and  the 
larger  cocks  may  be  speedily  drawn  together,  to  be  put  into  tramp-ricks,  by  nirans  of  ropes  thrown  round 
their  bottoms,  and  dragged  along  by  a  horse.  It  is  impossible  to  lay  down  any  rules  for  the  management 
of  hay,  after  it  is  put  into  cocks  ;  one  thing  is,  however,  always  attended  to,  not  to  shake  out,  scatter,  or 
expose  the  hay  oftener  than  is  necessary  for  its  preservation.  Sometimes  the  cocks  have  been  i)ut  up  so 
large,  that  they  never  require  to  go  to  a  tramp-rick,  but  are  carted  to  the  stack-yard,  without  ever 
being  broken,  and  put  up  in  alternate  layers  with  old  hay.  But  where  this  is  attempted,  there  must  not 
be  much  clover.  The  pr.ictice  of  mixing'the  new  with  the  old  hay  is,  however,  a  good  one,  and  saves  a 
great  deal  of  time  and  labour,  at  the  same  time  tlwt  the  old  hay  is  much  improved  by  the  mixture. 
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5548.  The  best  managers  disapprove  of  spreading  out  the  swaths  of  clover  and  rye-grass,  though  this  is 
often  necessary  with  natural  grasses,  which  are  cut  and  harvested  later  in  the  season.  The  more  the  swath 
is  kept  unbroken,  the  hay  is  greener,  and  the  more_  fragrant. 

5549.  Another  ?node  of  hay -making,  said  to  have  been  originally  practised  in  Lancashire,  has  been  found 
to  answer  well  in  the  moist  atmosphere  of  the  west  of  Scotland.  This  is  called  tippling  or  rippling;  and 
if  the  grass  is  dry,  the  operation  begins  as  soon  as  it  is  mown.  "  In  making  a  tipple,  a  person  with  his 
right  hand  rolls  the  swath  inwards,  until  he  has  a  little  bundle;  then  the  same  is  done  by  the  left,  until 
both  meet  and  form  eight  to  twelve  pounds,  or  nearly  so.  This  bundle  is  then  set  up  against  the  legs,  or 
between  the  feet ;  a  rope  is  twisted  of  the  grass,  while  the  bundle  is  supported  in  this  manner,  and  tied 
round  it  near  its  top  ;  and  from  the  top  are  drawn  up  a  few  straggling  stems,  which  are  twisted  to  make 
the  tipple  taper  to  a  point,  and  give  it  as  much  a  conical  shape  as  possible.  If  the  crop  is  strong,  there  isa 
row  of  tipples  placed  on  each  swath ;  if  light,  two  of  these  are  put  into  one  row.  After  standing  a  few 
hours,  they  become  so  smooth  on  the  outside,  that  the  heaviest  rains  seldom  wet  them  through  ;  and  when 
wet,  they  are  soon  dried  again  in  good  weather.  As  soon  as  ready,  they  are  put  into  the  summer-rick,  or, 
if  very  dry,  even  into  the  winter  stack,  but  are  never  opened  out  or  tedded,  to  make  them  dry,  as  they 
never  require  it.  By  this  method,  not  a  blade  is  lost,  and  the  hay  is  nearly  as  green  as  a  leaf  dried  in  a 
book.  In  a  moderate  crop,  one  woman  will  tipple  to  one  mower,  and  a  woman  will  rake  to  two  tipplers, 
or  two  swathers.  But  where  the  crop  is  strong,  it  may  require  three  women  to  keep  pace  with  two  mowers. 
After  the  hay  is  put  up  in  this  manner,  the  crop  may  be  considered  secure,  though  it  may  continue  wet 
weather  for  a  considerable  length  of  time."     {General  Report  of  Scotland,  vol.  ii.  p.  11.) 

5550.  The  making  qf  clover  hay,  as  practised  in  Courland,  and  adopted  from  that  country  in  Silesia,  is 
said  to  save  not  only  a  number  of  hands,  but  the  hay  is  better  and  more  nourishing.  The  hay  is  prepared 
by  self-fermentation,  whereby  it  retains  its  nutritious  juices,  and  only  loses  its  watery  particles  ;  it  is  dried 
more  expeditiously  by  dissipation  of  its  humidity,  and  contraction  of  the  sap- vessels,  and  thus  its  nutri- 
tious juices  are  concentrated.  The  process  is  conducted  on  the  following  principle,  viz,  the  sap- vessels 
are  expanded  by  the  circulation  of  the  liquid  juices  by  heat,  and  the  superfluous  humidity  is  exhaled  :  on 
cooling,  the  sap-vessels  contract,  and  thus  future  intestine  fermentation  is  prevented,  and  the  nutritious 
quality  is  preserved. 

5551.  The  clover  intended  for  hay,  after  having  been  mowed,  remains  till  four  o'clock  in  the  afternoon 
of  the  following  day  in  swath  to  dry ;  it  must  then  be  raked  together  into  small  coils,  and  afterwards 
made  into  large  cocks  in  the  form  of  a  sugar-loaf,  and  such  as  it  would  require  six  or  eight  horses  to 
remove.  To  prevent  the  air  from  penetrating  these  cocks,  and  to  produce  a  quicker  fermentation,  they 
must,  whilst  forming,  be  trodden  down  by  one  or  two  men.  If  it  be  a  still,  close,  warm  night,  the  ferment, 
ation  will  commence  in  four  hours,  and  manifest  itself  by  a  strong  honey-like  smell :  when  proper  fer- 
mentation is  begun,  the  cocks  will,  on  being  opened,  smoke,  appear  brownish,  and  may  then  be  spread 
abroad.  If  in  the  morning  the  sun  is  warm,  and  a  little  wind  arises,  the  clover-hay  will  quickly  dry  ;  it 
may  then,  towards  noon,  be  turned  with  the  rake  or  pitch-fork,  and  about  four  in  the  afternoon  will  be 
sufficiently  dried,  so  that  it  may  be  immediately  carted  into  the  barn,  without  any  danger  of  a  second 
fermentation.  By  this  method  of  management,  the  clover  will  require  only  three  days,  from  the  time  of 
mowing  to  its  being  housed,  and  very  little  work ;  whilst,  in  the  common  way,  even  in  good  weather,  it 
requires  six  or  eight  days.  In  the  old  method  it  frequently  becomes  of  a  black  colour;  but  in  the  new 
method  it  is  only  brown,  has  an  agreeable  smell,  and  remains  good  and  unchangeable  in  the  barn.  Tlie 
.'armer  has  also  another  advantage,  that  if  he  has  not  carts  enough  to  carry  it  into  the  barn,  he  need  only, 
at  sun-setting,  heap  it  again  into  large  well  trodden  cocks,  and  thatch  them  with  straw,  in  which  state 
:hey  will  remain  the  whole  summer  without  damage  or  loss.  This  clover-hay  is  not  only  greedily  eaten  by 
sheep  and  lambs,  but  also  by  horses,  calves,  and  cows. 

5552.  This  new  mode  of  making  hay  depends  principally  upon  two  circumstances  :  first,  that  the  mown 
clover,  when  brought  together  in  to  large  heaps,  may  ferment  equally  and  expeditiously  ;  secondly,  that 
the  day  succeeding  the  fermentation  be  dry,  sunny,  and  windy  :  on  this  account  it  may  be  proper  to  point 
out  what  should  be  done  when  circumstances  are  unfavourable.  Let  us  suppose,  therefore,  that  the  night 
after  the  clover-grass  has  been  placed  in  the  great  cocks  is  cold,  damp,  or  rainy,  the  fermentation  will  yet 
take  place,  although  it  may  require  a  term  of  twelve,  sixteen,  or  twenty-four  hours  to  effect  it.  If  it  be  a 
second  or  a  third  crop,  at  which  season  the  nights  are  colder,  it  may  even  require  from  thirty-six  to  forty- 
eight  hours  before  the  fermentation  en.iues  :  it  will,  however,  commence,  and  may  be  ascertained  from 
this  circumstance,  that  you  can  scarcely  bear  your  hand  in  the  interior  of  the  cock.  Even  if  the  night  be 
dry,  yet  if  a  strong  cold  wind  blows,  the  cock  may  not  ferment  equally,  but  only  in  the  middle,  and  on 
the  side  oi)posite  to  the  wind ;  the  other  parts  may  still  remain  green.  In  such  a  case  the  following  rules 
must  be  attended  to  :  — 

.5,6.5.'3.  Rule  first.  If  the  cock  has  only  fermented  in  the  middle,  and  on  that  side  where  the  cold  wind 
did  not  act  upon  it,  the  whole  heap  must  nevertheless  be  opened  on  the  following  morning.  That  which 
has  already  fermented  must  be  separated  and  spread  to  dry  ;  it  must  be  turned  towards  noon,  and  may  be 
carted  into  the  barn  in  the  evening ;  but  that  part  of  the  cock  which  has  not  fermented  must  be  again 
put  together  into  l.irge  cocks,  and  fermented  in  the  same  manner  as  the  preceding  part,  after  which  it 
may  be  spread  to  dry,  and  brought  into  the  barn. 

5554.  Rule  second.  In  such  cases  where  a  small  portion  of  the  cock  has  fermented  thoroughly,  but  not 
the  greater  part,  the  heap  must  be  spread  abroad  in  the  morning,  but  must  be  again  made  into  a  close 
rock  in  the  evening,  in  such  a  manner  that  the  part  which  has  fermented  be  pla^-ed  at  the  top  or  outside 
of  the  cock,  and  that  which  has  not  fermented  be  inclosed  within  it;  then  on  the  ensuing  morning,  or, 
if  the  weather  be  cold  and  rainy,  on  the  morning  afterwards,  the  clover-heap  may  be  again  spread  abroad, 
and  the  clover  treated  as  in  the  case  first  raentione.i. 

.'355.5.  Rule  third.  If,  in  spreading  the  heap  abroad,  it  be  found  that  nearly  the  whole  of  the  clover 
has  fermented,  it  will  not  be  necessary  to  delay  the  housing  of  the  whole  on  account  of  some  small 
portion  ;  but  the  clever  may  be  dried  and  carted  into  the  barn.  The  small  portion  which  remained  unfer. 
racnted  will  not  occasion  any  disaster  to  the  other  which  has  fermented  ;  for  there  is  a  material  dift'erence 
betwixt  hay  thus  managed,  and  the  meadow-grass  which  is  brought  whilst  damp,  or  wet  with  rain,  into 
the  barn,  which  will  grow  musty  and  putrid. 

55.56.  Rule  fourth.  In  such  instances,  where  some  of  the  cocks  of  clover  have  thoroughly  fermented, 
and  it  rains  on  the  morning,  they  ought  to  be  spread  abroad,  for  the  clover  must  be  opened  and  spread, 
even  if  it  rains  violently ;  since,  if  it  were  suffered  to  remain  longer  in  the  heap,  it  would  take  fire,  or  its 
juices  would  be  injured  by  too  much  fermentation  ;  the  leaves  and  stalks  would  become  black,  and  the 
clover  untit  for  food  :  therefore,  if  the  rain  continues,  the  spread  clover  must  be  turned  from  time  to  time, 
but  not  carted  into  the  barn  till  dry.  This  drying  takes  place,  if  the  rain  discontinues  for  a  few  hours, 
much  more  expeditiously  with  the  clover  which  has  fermented,  than  with  that  made  in  the  common  way. 
I5e.sides  which,  it  must  be  remarked,  that  the  fermented  clover  remains  good,  even  if  it  continues  some 
weeks  exposed  to  the  rain,  provided  it  is  at  last  suffered  to  dry  before  it  is  put  into  the  barn  ;  otherwise  the 
wet  from  the  rain  will  render  it  musty  and  had.  The  clover  which  has  been  for  so  long  a  time  exposed  to 
the  rain  will  not,  however,  be  so  nutritious  as  that  which  has  been  well  fermented  and  sooner  dried  ;  but 
it  will  be  far  superior  to  that  which  has  been  exposed  to  the  rain,  and  got  up  in  the  common  method. 
(.f-'ln/miryer  in  Thacr's  Annalen,  &c.) 

.5.5.")7,  liny  is  stacked  in  circular  or  oblong  stacks,  the  latter  form  being  most  generally  approved  of,  and 
carefully  thatched,  as  has  been  already  observed  in  regard  to  corn.  It  is  never  advisable  to  allow  this 
kind  of  hay  to  become  heated  in  any  considerable  degree,  in  the  stack,  though  a  slight  exudation,  with  a 
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very  gentle  warmth,  is  usually  pcrcci>tible,  both  In  the  fieUI-ricks  and  in  the  stacks,  for  a  few  days  after 
they  are  built.  But  this  is  a  quite  different  thing  from  that  intentional  heating,  carried  so  far,  in  many 
instances,  as  to  terminate  in  conflagration. 

5558.  The  after-groiuth  or  second  crop  of  clover  is  vigorous  or  weak,  according  to  the  proportion  of  clover 
plants  to  rye-grass,  to  the  time  when  tiie  first  crop  was  cut,  and  to  the  moisture  and  warmth  of  the  season. 
VVhen  the  first  cutting  has  been  made  early  for  soiling,  there  will  sometimes  be  three  cuttings  in  one 
season.  The  first  of  these  after-cuttings  may  be  made  into  hay,  and  sometimes  the  second  ;  but  in  general 
both  are  consumed  by  soiling  or  pasturing,  unless  in  some  dry  warm  districts,  as  Norfolk,  and  parts  of 
Suffolk,  Kent,  &c  ,  where  the  second  growth  is  left  to  ripen  its  seed.  In  the  northern  counties  the  second 
crop  is  seldom  made  into  hay,  owing  to  the  difficulty  of  getting  it  thoroughly  dried  at  a  late  period  of 
summer,  when  other  more  urgent  operations  usually  employ  all  the  labourers  of  a  farm.  If  it  is  cut  for 
this  purpose,  the  best  method  of  saving  it  is  to  mix  it  up  with  straw,  which  will  absorb  a  part  of  its 
juices.  It  is  often  cut  green,  as  a  part  of  the  soiling  system  ;  or,  where  a  sheep  stock  is  kept,  pastures  by 
the  old  ewes,  or  other  sorts,  that  are  to  be  fattened  the  ensuing  winter  on  turnips. 

5559.  In  consuming  clover  and  other  herbage  plants  by  pasturing,  or  eating  down  on  the  spot,  three 
methods  have  been  adopted  :  tethering,  hurdling,  and  free  pasturage. 

55(50.  Tethering  may  be  considered  a  rude  practice,  and  is  chiefly  confined  to  the  north  of  Scotland  and 
Ireland,  In  The  Agricultural  Report  of  Aberdeenshire  it  is  stated,  that  there  are  some  cases  where  the 
plan  of  tethering  can  be  practised  with  more  profit  than  even  soiling.  In  the  neighbourhood  of  Peter, 
head,  fur  instance,  they  tether  milch  cows  on  their  grass  fields,  in  a  regular  and  systematic  method ; 
moving  each  tether  forward  in  a  straight  line,  not  above  one  foot  at  a  time,  so  as  to  prevent  the  cows  from 
treading  on  the  grass  that  is  to  be  eaten;  care  being  always  taken  to  move  the  tether  forward,  like  a 
person  cutting  clover  with  a  scythe,  from  one  end  of  the  field  to  the  other.  In  this  way,  a  greater  num. 
ber  of  cows  can  be  kept,  on  the  same  quantity  of  grass,  than  by  any  other  plan ;  except  where  it  grows 
high  enough  to  be  cut,  and  given  them  green  in  houses.  In  one  instance,  the  system  was  carried  to  great 
perfection,  by  a  gentleman  who  kept  a  few  sheep  upon  longer  tethers,  following  the  cows.  Sometimes, 
ako,  he  tethered  horses  afterwards  upon  the  same  field,  which  prevented  any  possible  waste  ;  for  the  tufts 
of  grass  produced  by  the  dung  of  one  species  of  animal  will  be  eaten  by  those  of  another  kind  without 
reluctance.  This  system  was  peculiarly  calculated  for  the  cow-feeders  in  Peterhea<l ;  as,  from  the  small- 
ness  of  their  holdings,  they  could  not  afford  to  keep  servants  to  cut,  or  horses  to  carry  home,  the  grass  to 
their  houses,  to  be  consumed  in  a  green  state.    (Code.) 

5561.  In  hurdling  off  clovers  or  herbage  crops,  a  \)Ox\\on  of  the  field  is  enclosed  by  hurdles,  in  which 
sheep  are  confined  ;  and  as  the  crop  is  consumed,  the  pen  is  changed  to  a  fresh  place,  until  the  whole  is 
fed  off.  This  practice  is  very  extensively  adopted  at  Holkliam,  and  is  peculiarly  calculated  for  light  and 
dry  soils.  Us  advantages  are,  that  the  grass  is  more  economically  consumed  ;  that  the  stock  thrive  better, 
having  daily  a  fresh  bite  ;  and  that  the  dung  falls,  being  more  concentrated,  is  more  likely  to  be  of  use. 

55fi'-'.  In  the  common  pasturing  of  clover,  the  stock  are  introduced  into  the  field  earlier  than  in  tether- 
ing or  hurdling,  in  order  to  avoid  the  loss  that  would  be  sustained  by  cattle  or  sheep  treading  ad  libitum 
on  tall  herbage.  Indeed,  the  principal  advantage  of  pasturing  clovers  is,  that  sheep  and  lambs  may  be 
turned  on  them  more  early  than  on  common  grass-lands.  Sometimes  this  advantage  is  taken  for  a  month 
or  six  weeks,  in  the  beginning  of  summer,  and  the  field  afterwards  shut  up  for  a  crop  of  hay;  but  more 
frequently  the  red  clovers  are  only  mown.  When  white  and  yellow  clovers  are  sown,  the  herbage  is  some- 
times not  mown  at  all,  but  pastured  for  three  years  or  more ;  and  sometimes  a  little  red  clover  being  sown 
along  with  these,  a  crop  of  hay  is  taken  the  first  year. 

5563.  The  produce  of  clover-hay,  without  any  mixture  of  rj'e-grass,  on  the  best  soils 
is  from  two  to  tliree  tons  per  acre,  and  in  this  state  in  the  London  market  it  generally 
sells  20  per  cent,  higher  than  meadow-hay,  or  clover  and  rye-grass  mixed.  The  weight 
of  hay  from  clover  and  rye-grass  varies,  according  to  the  soil  and  the  season,  from  one 
ton  to  three  tons  per  English  acre,  as  it  is  taken  from  the  tramp-ricks  ;  but  after  being 
stacked,  and  kept  till  spring,  the  weight  is  found  to  be  diminished  twenty-five  or  thirty 
per  cent. 

5564.  The  value  of  clover  and  ri/e-grass  hay,  in  comparison  with  the  straw  of  beans 
or  peas,  may  be  in  the  proportion  of  tln-ee  to  two  ;  and  with  the  finest  straw  of  corn 
crops,  in  the  proportion  of  two  to  one.  One  acre  of  red  or  broad  clover  will  go  as  far 
in  feeding  horses  or  black  cattle  as  three  of  ordinary  pasture ;  and  when  it  is  cut  occa- 
sionally, and  given  to  them  fresh,  it  will,  probably,  go  still  much  farther,  as  no  part  of 
it  is  lost  by  being  trodden  down.  "With  the  exception  of  lucern,  and  the  herbage  of 
rich  marshes,  there  is  no  crop  by  wliicli  so  much  slock  can  be  supported  as  by  clover. 
It  may  be  profitably  employed  in  fattening  sheep  in  spring,  and  with  this  food  they  will 
soon  be  ready  for  the  butcher.  Afterwards,  a  cro()  of  hay  may  be  got,  and  two  or  three 
weeks  after  the  hay  has  been  taken  ofi",  sheep  intended  to  be  fattened  on  turnips  may  be 
turned  in,  and  kept  there,  until  the  turnips  are  ready  for  them. 

5565.  The  7iiitrilwe  products  of  clovers  will  be  found  in  the  table.     (5520.) 

5566.  The  saving  of  clover  seed  is  attended  v.ith  considerable  labour  and  difficulty. 
Clover  will  not  perfect  its  seeds,  if  saved  for  that  purpose  early  in  the  year ;  therelbre  it 
is  necessary  to  take  off  the  first  growth  either  by  feeding  or  with  the  scythe,  and  to 
depend  for  the  seed  on  those  heads  that  are  produced  in  the  autumn.  Seed-clover  turns 
out  to  good  account  in  those  years  when  the  crops  are  not  injured  by  the  blight,  which 
is  often  fatal  to  them,  or  by  the  rains  in  the  autumn,  which  sometimes  prove  their  de- 
struction ;  for  the  time  of  liarvesting  this  seed  falling  out  late  when  rainy  weather  may 
be  expected,  renders  it,  on  that  account,  very  tedious. 

5.567.  H'hen  the  first  crop  is  fed  off,  it  is  eaten  till  about  the  end  of  May,  frequently  by  ewes  and  Iambs; 
and  this  is  understood  to  be  an  advantageous  practice,  because  the  land  is  less  exhausted,  and  the  green 
food  is  of  great  value  for  stock  in  the  spring  months.  It  is  not  uncommon,  however,  to  cut  the  first  growth 
for  a  hay  crop,  and  this  should  be  done  earlier  than  usual.  The  growth  thus  reserved  for  seetl  must  be 
suffered  to  remain  till  the  husks  become  perfectly  brown,  when  it  is  cut  and  harvested  in  the  usual 
manner,  leaving  it  on  the  field  till  it  is  very  dry  and  crisp,  that  the  seeds  may  become  more  fully  hardened ; 
it  may  then  be  laid  up  dry,  to  be  threshed  out  at  the  farmer's  convenience.  Much  labour  and  expense  arc 
necessary  in  separating  the  seed  from  the  capsule  or  seed-coat,  especially  when  it  is  etlccted  by  threshing, 
which  seldom  costs  less  than  from  five  to  six  or  seven  shillings  per  bushel.  l!y  the  use  of  mills  the  work 
may  be  done  raucli  cheaper, 
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SSfiS.  The  managnncnt  of  a  crop  of  c/over  with  a  view  to  snvmg  seed  is  thus  given  by  a  cultivator  in 
Burkinghamshirc".  A  moderate  bulk  of  haulm  is  generally  found  most  productive  of  seed,  and  a  moderately 
rich,  sharp,  dry  soil  is  the  best  for  having  moderate  haulm.  The  field  may  be  pastured  till  the  middle  of 
May,  and  then  shut  up  till  the  ripening  is  completed.  August  is  generally  the  ripening  month,  and  the 
maturity  of  the  seed  may  be  known  by  the  leaves  becoming  brown  and  dropping  off.  Observe  the  seed 
from  time  to  time,  and  when  it  has  changed  from  a  bright  yellow  to  a  deep  purple,  it  is  then  ready  for  the 
scythe.  After  the  crop  is  cut  down,  disturb  it  as  little  as  possible  by  fork  or  rake.  Form  it  into  small 
cocks  not  larger  than  muck  heaps.  Should  favourable  weather  ensue,  nothing  more  is  necessary  than  to 
turn  these  cocks  once  over,  shortly  before  carting  home.  And,  should  the  weather  prove  fickle,  these 
small  heaps  of  withered  straw  are  very  soon  dried,  perhaps  in  one  good  day,  by  turning  up  the  bottom, 
after  the  top  has  become  a  little  dried.  After  remaining  some  time  in  the  field,  the  cocks  subside  con- 
siderably and  become  caked,  by  which  the  tlowers  adhere  together  and  repel  the  rain  ;  of  course,  no  loss 
of  top  can  be  sustained  by  gently  turning  them  to  dry.  It  thus  appears,  that  clover  for  seed  is  not  so 
liable  to  be  injured  as  clover  for  hay.  In  general  six  or  ten  days  of  fVivourable  weather  render  it  fit  to 
carry  to  the  rick-yard  and  stack.  It  may  either  be  threshed  by  a  light  flail,  or  by  threshing  machines, 
having  a  particular  additional  cover  introduced  below  the  drum  or  beater  for  that  purpose. 

55fiy.  In  threshing,  whether  by  the  flail  or  machine,  the  first  operation  is  to  separate  the  heads  or  spikes 
of  seeds  from  the  haulm.  This  operation  separates  none  of  the  seed,  which  remains  firm  in  the  withered 
florets,  and  requires  to  be  separated  by  a  course  of  light  thrashing,  similar  to  that  used  for  hummelling 
barley.  When  on  examination  it  is  found  that  the  seed  is  all  separated,  the  operations  of  sifting  and 
winnowing  ought  to  be  carried  on  in  the  usual  manner  with  appropriate  sieves ;  the  clover  sieve  being 
well  known  to  the  sieve-maker.     The  average  produce  i)er  acre  is  three  hundred  weight. 

5j70.  Seed  may  be  saved  from  a  second  crop  j  that  is,  after  the  first  crop  has  been  mown  for  hay ;  but  the 
sample  is  seldom  so  strong  or  plump  as  that  from  a  first  crop. 

5571.  White  clover,  and  also  yellow  clover,  lucern,  and  saintfoin,  when  intended  for  seed,  are  treated 
much  in  the  same  manner  as  red  clover.     {Farm.  Mag.  vol.  xix.  p.  276.) 

5572.  The  produce  in  seed  may  generally  be  from  three  to  four  or  five  bushels  per 
acre,  when  perfectly  clean,  weighing  from  two  to  three  hundred  weight.  But  there  is 
great  uncertainty  in  the  produce  of  clover  seed,  from  the  lateness  of  the  season  at  which 
it  becomes  ripe  ;  and  the  fertility  of  the  soil  is  considerably  impaired  by  such  a  crop. 
Yet  the  high  value  of  the  seed  is  a  great  inducement  to  the  saving  of  it,  in  favourable 
situations.      (Dicksoit's  Practical  ^Igriculture,  vo\.  ii.  p.  863.) 

5573.  The  di.<:eases  of  clover  are  the  blight  or  mildew,  and  suffocation  or  consumption, 
from  insects,  slugs,  and  worms.  It  often  happens  that  clover,  after  being  repeated  at 
short  intervals  on  the  same  soil,  either  fails  or  does  no  good ;  whether  that  is  owing  to  a 
disease,  or  to  a  defect  of  some  peculiar  substance  which  enters  into  the  food  of  the  plant, 
does  not  appear  to  be  clearly  ascertained.  A  top-dressing  with  ashes  or  lime  is  said  to 
be  unfavourable  to  the  slug ;  but  whei-e  vermin  of  tliis  sort  are  very  numerous,  the 
most  certain  remedy  is  a  naked  fallow  well  woiked  in  the  hottest  months. 


Sect.  II.    Lucern, — Medicago  sativa  1^.  ;  Diadelpliia  Decdiidria  L,.,  and  Legvminosa  3. 
La  Lucerne,  Fr.  ;  Futterklee,  Ger.  ;  Medica,  Ital.  ;  and  Mielga  Span.     (Jig.  775.) 

5574.  Lucern  is  a  deep-rooting  perennial  plant,  sending 
up  numerous  small  and  tall  clover-like  shoots,  with  blue  or 
violet  spikes  of  flowers.  It  is  a  native  of  the  south  of  Eu- 
rope, and  appears  to  be  acclimated  in  the  warmer  parts  of 
England.  Lucern  or  medic  is  highly  extolled  by  the 
Roman  writers,  and  also  the  cytisus,  the  latter  a  low  ever- 
green shrub.  Lucern  is  much  grown  in  Persia  and  Lima, 
^}  and  mown  in  both  countries  all  the  year  round ;  it  is  also 
of  unknown  antiquity  in  old  Spain,  Italy,  and  the  south 
of  France.  It  was  introduced  to  England  from  the  latter 
country,  according  to  Miller,  in  1657.  It  is  mentioned 
by  Ilartlib,  Blythe,  and  other  early  writers,  and  was  tried 
by  Lisle ;  but  it  excited  little  attention  till  after  the  publi- 
^  cation  of  Harte's  Essai/s,  in  1757.  It  is  now  only  culti- 
^  vatcd  in  a  few  places,  and  chiefly  in  Kent.  Columella 
estimated  lucern  as  the  choicest  of  all  fodder,  because  it 
lasted  many  years,  and  bore  being  cut  down  four,  five, 
or  six  times  a  year.  It  enriches,  he  says,  the  land  on 
which  it  grows,  fattens  the  cattle  fed  with  it,  and  is  often 

a  remedy  for  sick  cattle.     About  three  quarters  of  an  acre  of  it  is,  he  tliinks,  abundantly 

sufficient  to  feed  three  horses  during  the  whole  year. 

5575.  Clover  has  found  no  great  reception  in  this  country,  though  it  was  so  much  esteemed  by  the 
ancients,  and  has  been  long  cultivated  to  advantage  in  France  and  Switzerland.  If  any  good  reason  can 
be  given  for  this,  it  is,  that  lucern  is  a  less  hardy  jdant  than  red  clover,  requires  three  or  four  years  before 
it  comes  to  its  full  growth,  and  is  for  these  and  other  reasons  ill  adapted  to  enter  into  general  rotations. 
Where  the  climate  and  soil  suit,  perhaps  a  field  of  it  may  be  advantageously  sown,  adjoining  the  home- 
stall,  to  afford  early  cutting  or  food  for  young  or  sick  animals,  for  which  it  is  said  to  be  well  adapted  ;  but 
though  it  will  produce  good  crojis  for  eight  or  ten  years,  yet  from  the  time  the  farmer  must  wait  till  this 
crop  attains  its  perfection,  and  from  the  care  requisite  to'kecp  it  from  grass  and  weeds,  we  do  not  think  it 
is  ever  likely  to  come  into  general  culture.  'I'he  Highland  Society  have  lately  ofTered  premiums  for  the 
culture  of  this  plant  in  Scotland,  and  crops  have  been  produced  in  dry  sandy  soils  in  the  neighbourhood  of 
Edinburgh  ;  the  climate,  however,  and  the  alternate  and  convertible  system  of  culture  generally  pursued 
in  the  northern  parts  of  the  island,  and  which  seems  so  well  adapted  to  its  agricultural  circumstances, 
forbid  the  hope  that  it  can  ever  become  general. 
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5576.    There  are  no  varieties  of  the  lucern  deserving  the  notice  of  a  cultivator. 

5577.   Tf7<a<  is  called  the  ycUouj  lucern  is  the  MedicAgo  faXchXa  {T.nccrnc  en  famille,  or  Litzerne  dc 
Suide,  Fr.  fig.  776.),  a  much  hardier  and  coarser  plant,  common  in 
t^f^  several  parts  of  Kngland,  but  not  cultivated  any  where  except  in  some 

^i^^    J1.  poor  soils  in  France  and  Switzerland. 

S.')78.  Mediciii^o  manili'da  and  murica/a  are  cultivated  in  France,  but 
to  a  very  limited  extent  on  poor  soils.  M.  lupulina  (lupuline,  or 
Minettc  dorie,  Fr.)  resembles  our  well  known  hop  trefoil,  black  (from 
its  seeds)  nonsuch,  or  yellow  clover;  but  it  is  seldom  cultivated  in 
Britain. 

5579.  The  soil  for  lucern  must  be  dry,  friable,  inclining 
to  sand,  and  with  a  subsoil  equal  to  it  in  goodness.  Unless 
the  subsoil  be  good  and  deep,  it  is  in  vain  to  attempt  to 
cidtivate  lucern.  According  to  Young,  the  soils  that  suit 
lucern  are  all  those  that  are  at  once  dry  and  rich.  If,  says 
he,  they  possess  these  two  criteria,  there  is  no  fear  but  they 
will  produce  large  crops  of  lucern.  A  friable  deep  sandy 
loam  on  a  clialk  or  white  dry  marly  bottom  is  excellent  for 
it.  Deep  putrid  sand  warp  on  a  dry  basis,  good  sandy  loam 
on  clialk,  dry  marl  or  gravel,  all  do  well ;  and  in  a  word, 
all  soils  that  are  good  enough  for  wheat,  and  dry  enougli 
for  turnips  to  be  fed  on  the  land,  do  well  for  lucern.  If 
deficient  in  fertility,  they  may  be  made  up  by  manuring, 
but  he  never  yet  met  with  any  land  too  rich  for  it. 

5580.  The  preparation  of  the  soil  consists  in  dc?p  ploughing  and  minute  pulverisation ;  and,  in  our 
opinion,  the  shortest  way  to  effect  this,  is  to  trench  it  over  by  the  spade  to  two  or  three  feet  in  depth, 
burying  a  good  coat  of  manure  in  the  middle  or  at  least  one  foot  from  the  surface.  This  is  the  practice 
in  Guernsey,  where  lucern  is  highly  prized. 

5581.  The  climate  for  lucern,  as  we  have  already  hinted,  must  be  warm  and  dry;  it 
has  been  grown  in  Scotland  and  Ireland,  and  might  probably  do  well  in  the  southern 
counties  of  the  latter  country,  but  in  the  former  it  has  not  been  found  to  answer  the 
commendations  of  its  admirers. 

5582.  The  season  most  proper  for  sowing  lucern  is  as  early  as  practicable  in  the 
spring  months,  as  in  this  way  the  plants  may  be  fully  established  before  the  season  be- 
comes too  hot.  The  latter  end  of  March,  for  the  more  southern  districts,  may  be  the 
most  proper  jjeriod  ;  and  the  beginning  of  the  following  montli  for  those  of  the  north. 
When  sown  late,  there  is  more  danger  of  the  plants  being  destroyed  by  the  fly,  as  it  has 
been  observed  by  Tull.  If  the  plants  are  intended  to  be  transplanted  out  in  the  garden 
method,  it  will  also  be  the  best  practice  to  sow  the  seed-bed  as  early  in  tiie  spring  as 
the  frosts  will  admit,  in  order  that  they  may  be  strong,  and  fit  to  set  out  about  the 
beginning  of  August. 

5583.  The  manner  of  sowing  lucern  is  either  broad-cast  or  in  drills,  and  either  with  or  without  an  ac- 
companying crop  of  corn  for  the  first  year.  Broad-cast,  with  a  very  thin  crop  of  barley  or  other  jspring 
corn,  is  generally,  and  in  our  opinion  "very  properly,  preferred.  Arthur  Young,  who  has  treated  largely 
on  this  plant,  observes,  that  "  the  greatest  success  by  tar  that  has  been  known  is  by  the  broad-cast  method, 
which  is  nearly  universal  among  the  best  lucern  farmers,  even  among  men  who  practise  and  admire  the 
drill  husbandry  in  many  other  articles.  But  as  they  mostly  (not  all)  depend  on  severe  harrowing  for  keep, 
ing  their  crops  clean,  which  is  a  troublesome  and  expensive  operation,  he  still  ventures  to  recommend 
drilling ;  but  very  different  drilling  from  that  which  has  been  almost  universally  practised,  viz.  at  distances 
of  eighteen  inches  or  two  feet.  Objections  to  these  wide  intervals  are  numcroiis.  If  kept  clean  hoedf,  the 
lucern  licks  up  so  much  dirt,  being  beaten  to  the  eartli  by  rain,  &c.,  that  it  is  unwholesome,  and  the  plants 
spread  so  into  these  spaces,  that  it  must  be  rciped  with  a  hook,  wliich  is  a  great  and  u.«eless  expense.  For 
these  reasons,  as  well  as  for  superiority  of  crop,  he  recommends  drilling  at  nine  inches,  which  in  point  of 
produce,  mowing,  and  freedom  from  dirt,  is  the  same  as  broad,  cast ;  and  another  advantage  is,  that  it 
admits  scarifying  once  a  year,  which  is  much  more  powerful  and  effective  than  any  harrowing.  These 
facts  are  sufficient  to  weigh  so  much  with  any  reasonable  man,  as  to  induce  him  to  adopt  this  mode  of 
drilling,  as  nearer  to  broad-cast  by  far  tlian  it  is  to  drills  at  eighteen  to  twenty-four  inches,  which  open  to  a 
quite  different  system,  and  a  set  of  very  different  evils.  Kine-inch  rows  might  practically,  but  not  literally, 
be  considered  as  broad-cast,  but  with  thepower  of  scarifying.  And  in  regard  to  the  materiiil  point,  of  with 
or  without  corn,  two  considerations,  he  says,  present  themselves.  One  is  the  extreme  liability  of  lucern 
to  be  eaten  by  the  fly,  which  does  great  mischief  to  many  crops  when  very  young,  and  against  which  the 
growing  of  corn  is  some  protection.  The  value  of  the  barley  or  oats  is  another  object  not  to  be  forgotten. 
It  is  also  gained  in  the  first  year's  growth  of  the  lucern,  which  is  very  poorly  productive  even  if  no  corn 
be  sown  ;  so  that  he  must  own  himself  clearly  an  advocate  for  drilling  in  among  corn,  either  between  the 
rows  of  nine-inch  barley,  or  across  drilled  barley,  at  a  foot,  if  perhaps  the  latter  is  the  best  method,  as  there 
is  less  probability  of  the  crop  being  laid  to  the  damage  of  the  lucern.  The  quantity  of  seed-corn  should 
also  be  small,  proportioned  to  the  richness  of  the  land,  from  one  bushel  to  a  bushel  and  a  half,  according 
to  the  fertility  of  the  soil;  another  security  against  the  mischief  of  lodging.  If  these  precautions  are  taken, 
it  would  be  presumptuous  to  say  that  success  must  follow,  that  being  always,  and  in  all  things,  in  otlier 
hands  than  ours  ;  seed  may  prove  bad,  the  fly  may  eat  and  drought  i)revent  vegetation  ;  but  barring  such 
circumstances,  the  farmer  may  rest  satislied  that  he  has  done  what  can  be  done,  and  if  he  do  succeed,  the 
advantage  will  be  unquestionable." 

5584.  The  quantity  of  seed,  when  the  broad-cast  method  is  adopted,  is  said  to  be  from 
fifteen  to  twenty  pounds  per  acre,  and  from  eight  to  twelve  if  drilled.  The  seed  is 
paler,  larger,  and  dearer  than  that  of  clover :  it  is  generally  imported  from  Holland, 
and   great  care  should  be  had  to  procure  it  plump  and  perfectly  new,  as  two-years- 
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old  seed  does  not  come  up   freely.      The  same  depth   of  covering  as  for  clover  will 
answer. 

5585.  Litcern  may  be  transplanted,  and  when  the  soil  is  very  rich  and  deep,  it  is  said 
to  produce  very  large  plants ;  but  such  plants,  from  the  bulk  of  their  stools,  are  not 
likely  to  be  so  durable  as  those  of  a  less  size ;  and  on  the  whole,  for  this  reason  and  others 
relative  to  expense,  the  plan  of  transplanting  does  not  seem  advisable  unless  for  filling 
up  blanks. 

5586.  The  after-culture  of  lucern,  sown  broad-cast,  consists  in  harrowing  to  destroy 
grass  and  other  weeds ;  rolling,  after  the  harro-wing,  to  smooth  the  soil  for  the  scythe  ; 
and  such  occasional  top-dressings  of  manure  as  the  state  of  the  plants  may  seem  to 
require. 

5587.  When  lucern  is  drilled,  horse-hoeing  may  be  substituted  for  harrowing,  which, 
as  already  observed,  is  the  only  advantage  of  that  mode  of  sowing.  The  harrowing 
may  commence  the  second  year,  and  the  weeds  collected  should  always  be  carefully 
removed  :  light  han-ows  may  be  used  at  first,  and  in  two  or  three  years  such  as  aj-e 
heavier.  In  succeeding  years  two  harrowings  may  be  required,  one  early  in  the  spring, 
and  the  other  at  the  close  of  the  summer.  For  these,  and  especially  the  last,  Arthur 
Young  recomniends  the  use  of  a  harrow  of  weight  sufficient  for  four  horses,  and  which 
does  not  cover  a  breadth  of  more  than  four  feet.  The  mode  of  hoeing,  either  by  the 
hand  or  horse-hoe,  or  of  stirring  by  the  diill  harrow,  requires  no  description. 

5588.  The  top-dressings  given  to  lucern  may  be  either  of  the  saline  or  mixed  manures. 
Ashes  are  greatly  esteemed,  and  also  gypsum  and  liquid  manure  of  any  kind.  Arthur 
Young  advises  to  apply  dung,  in  the  quantity  of  about  twenty  tons  to  the  acre,  every 
five  or  six  years.  Kent,  however,  thinks  it  a  better  practice  to  put  a  slight  coat  on 
annually  in  the  spring  season.  Some  recommend  a  slight  top-dressing  sown  by  hand 
every  spring.  Thie  farmer  will  in  this,  as  in  every  case,  exeixise  his  own  judgment,  and 
be  guided  by  the  wants  of  the  plants,  the  return  they  yield  for  the  expense  bestowed  on 
them,  and  the  equable  distribution  of  manure  among  his  other  crops. 

5589.  The  taking  of  lucern  by  mowing  for  soiling,  or  hay,  or  by  tethering,  hurdling, 
or  pasturing,  may  be  considered  the  same  as  for  clover.  Lucern  frequently  attains  a 
sufficient  growth  for  the  scythe,  towards  the  end  of  April,  or  beginning  of  the  following 
month  ;  and,  in  soils  that  are  favourable  for  its  culture,  will  be  in  a  state  of  readiness  for 
a  second  cutting  in  the  course  of  a  month  or  six  weeks  longer,  being  capable  of  under- 
going the  same  operation,  at  nearly  similar  distances  of  time,  during  the  whole  of  the 
summer  season.  In  this  last  sort  of  soil,  with  pr^er  management,  in  the  drill  method, 
it  has  been  found  to  rise  to  the  height  of  a  foot  and  a  half  in  about  thirty  or  forty  days, 
affbrding  five  full  cuttings  in  the  summer.  But  in  the  broad-cast  crops,  in  the  opinion 
of  some,  there  are  seldom  so  many  cuttings  afforded  in  the  season,  three  or  four  being 
more  common,  as  the  growth  is  supposed  to  be  less  rapid  than  by  either  of  the  other 
modes. 

5590.  The  application  of  lucern  is  also  the  same  as  that  of  clover.  Tlie  principal  and 
most  advantageous  practice  is  that  of  soiling  horses,  neat  cattle,  and  hogs  :  but  as  a  dry 
fodder,  it  is  also  capable  of  affording  much  assistance  ;  and,  as  an  early  food  for  ewes 
and  lambs,  may  be  of  great  value  in  particular  cases.  All  agree  in  extolling  it  as  food 
for  cows,  whether  in  a  green  or  dried  state.  It  is  said  to  be  much  superior  to  clover,  both 
in  increasing  the  milk  and  butter,  and  improving  its  flavour.  In  its  use  in  a  green  state, 
care  is  necessary  not  to  give  the  animals  too  much  at  a  time,  especially  when  it  is  moist, 
as  they  may  be  hoven  or  blown  with  it,  in  the  same  way  as  with  clover,  and  other  green 
food  of  luxuriant  growth. 

5591.  The  produce  cf  lucern,  cut  three  times  in  a  season,  has  been  stated  at  from  three 
to  five  and  even  eight  tons  per  acre.  In  soiling,  one  acre  is  sufficient  for  three  or  four 
cows  during  the  soiling  season  ;  and  a  quarter  of  an  acre,  if  the  soil  be  good,  or  half  an 
acre  on  a  moderate  soil,  for  all  sorts  of  large  stock,  for  the  same  period.  Say,  however, 
that  the  produce  is  equal  in  bulk  and  value  to  a  full  crop  of  red  clover,  then,  if  continued 
yearly  for  nine  or  ten  years  (its  ordinary  duration  in  a  productive  state),  at  an  annual 
expense  of  harrowing  and  rolling;  and  a  triennial  expense  of  top-dressing,  it  will  be  of 
sufficient  value  to  induce  farmers,  who  have  suitable  soils  and  climates,  to  lay  down  a  few 
acres  under  this  crop  near  their  homestalls. 

5592.  The  nutritive  product  of  lucern,  according  to  Sir  H.  Davy,  is  2-^  per  cent.,  and 
is  to  that  of  the  clovers  and  saintfoin  as  23  to  39.  Tliis  result  does  not  very  well  agree 
with  the  superior  nutritive  powers  attributed  to  lucern. 

5593.  To  save  seed,  the  lucern  may  be  treated  precisely  as  the  red  clover,  and  it  is 
much  more  easily  threshed,  the  grains  being  contained  in  small  pods,  which  easily  sepa- 
rate under  the  flail,  or  a  threshing  machine,  or  clover  mill. 

5594.  The  diseases  of  lucern  appear  to  be  the  same  as  those  of  clover.  In  Kent,  blight 
and  the  slug  are  its  greatest  enemies. 
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Sect.  III.  Sainlfoin.  — Hedj/sanim  Onobrychis  L.  ;  Diadelplda  Decdndria  L.,  and  Le- 
gumiiwseeJ.  Bourgogne,  or  Esparcetle,  Fr.  ;  Esparzctle,  Ger.  ;  Cedrangola,  Ital.  ;  and 
Esparsita,  Span.    {Jig.  111.) 

5595.  Saintfoin  is  a  deep-rooting  perennial  with  branching  spreading  stems,  compound 
leaves,  and  showy  red  flowers.  It  is  a  native  of  England 
and  many  parts  of  Europe,  but  never  found  except  on  dry, 
warm,  chalky  soils,  where  it  is  of  great  duration.  It  has 
been  long  cultivated  in  France  and  other  parts  of  the 
Continent,  and  as  an  agricultural  plant  was  introduced 
from    France   to    England  about    the   middle   of   the    se- 

|venteenth  century.  It  has  since  been  a  good  deal  cul- 
tivatod  in  the  chalky  districts  ;  and  its  peculiar  value  is, 
that  it  may  be  grown  on  soils  unfit  for  being  constantly 
under  tillage,  and  which  would  yield  little  under  grass. 
This  is  owing  to  the  long  and  descending  roots  of  the  saint- 
foin, which  will  penetrate  and  thrive  in  the  fissures  of  rocky 
and  chalky  understrata.  Its  herbage  is  said  to  be  equally 
suited  for  pasturage-  and  for  hay,  and  that  eaten  green  it  is 
not  apt  to  swell  or  hove  cattle  like  the  clovers  or  lucern. 
Arthur  Young  says,  that  upon  soils  proper  for  this  grass  no 
farmer  can  sow  too  much  of  it ;  and  in  The  Code  of  Agricul- 
ture it  is  said  to  be  "  one  of  the  most  valuable  herbage 
plants  we  owe  to  the  bounty  of  Providence." 

5596.  There  are  no  varieties  of  the  saintfoin  in  England,  but  many  other  species  of 
the  same  numerous  family  might  be  cultivated,  such,  for  example,  as  the  French  honey- 
suckle, a  biennial  that  might  be  substituted  for  red  clover  on  rich  soils.  Tlie  French 
have  a  variety  which  they  call  Sainfoin  a  deux  cotipes,  and  they  also  cultivated  the  Sain- 
foin d^Espagne  or  Sulla. 

5597.  The  bext  soil  for  this  plant  is  that  which  is  drj',  deep,  and  calcareous  ;  but  it  will 
grow  on  any  soil  that  has  a  dry  subsoil.  Kent  thinks  that  the  soils  most  suited  to  the 
cultui-c  of  this  sort  of  grass  are  of  the  chalky  loam,  and  light  sandy  or  gravelly  kinds, 
or  almost  any  of  those  of  a  mixed  quality,  provided  they  are  sufficiently  dry,  and  have 
a  rocky  or  hard  calcareous  bottom  to  check  the  roots  at  the  depth  of  a  foot  or  fifteen 
inches  below  the  surface,  which  he  conceives  necessary,  as  the  plants  are  apt  to  exhaust 
themselves  in  running  down ;  and  for  this  reason  he  considers  it  improper  for  being 
sown  where  there  is  great  depth  of  mould  or  soil.  It  is  a  plant  that  is  asserted  by 
Marshal  to  afford  a  large  produce  even  on  those  soils  which  are  of  the  poorest  quality, 
and  on  such  as  are  of  a  more  rich  and  friable  nature  to  frequently  produce  abundant 
crops.  Still,  he  conceives,  that  it  is  only  in  the  calcareous  soils,  as  the  dry  chalk  and 
limestone,  or  such  as  have  been  well  impregnated  with  that  sort  of  matter,  that  it  suc- 
ceeds in  a  perfect  manner  or  becomes  durable.  The  advantages  resulting  from  growing 
this  plant  on  sandy  soils  in  Norfolk  have  been  already  stated.  (4744.) 

5593.  The  best  preparation  which  any  soil  fit  for  this  plant  can  undergo  is,  unquestionably,  trenching; 
and  we  have  little  doubt  that  in  most  cases,  all  things  considered,  it  would  be  found  the  cheapest.  The 
usual  preparatory  culture,  however,  is  the  same  as  for  clover,  ploughing  more  deeply  than  ordinary,  either 
by  means  of  the  trench  plough,  or,  what  is  better  because  more  simple,  by  the  common  plough  going  twice 
in  the  same  track.  Boys  [Communications  to  llie  Board  of  Agriculture,  vo\.\\\.)  recommends  as  a  pre. 
paration  for  saintfoin  :  1st  year,  pare  and  burn  for  turnips,  to  be  eaten  on  the  land  by  sheep,  with  the  aid 
of  some  fodder;  2d,  barley,  to  be  sown  very  early  with  clover  seed;  3d,  clover  eaten  off  by  sheep;  4th, 
wheat;  5th,  turnips  with  manure;  and,  fith,  barley  with  saintfoin.  The  corn  crops  must  be  carefully 
weeded,  and  in  particular  cleaied  of  charlock.  Under  this  system,  the  produce  has  been  great,  and  the 
ground  has  been  laid  down  in  the  highest  order  with  saintfoin,  or  any  other  grass  calculated  for  this  species 
of  soil. 

5599.  With  respect  to  the  season  of  sowing  saintfoin,  it  may  be  observed,  that  the  earlier 
it  can  be  put  into  the  soil  in  the  spring  the  better,  as  from  the  greater  moisture  of  such 
soils  there  will  be  a  greater  probability  of  its  vegetating  in  a  perfect  manner.  Where 
the  sowing  is  executed  at  a  late  period,  and  dry  weather  succeeds,  Bannister  thinks  that 
much  of  the  seed  is  prevented  from  growing,  and  that  the  young  plants  are  more  ex- 
posed to  destruction  from  the  fly  ;  tlierefore,  according  to  tliis  writer,  the  sowing  of 
saintfoin  seed  ought  never  to  be  deferred  longer  than  the  beginning  of  March,  and  it  is 
still  better  to  complete  this  work  in  February.  Some,  however,  suppose  it  may  be  de- 
ferred to  the  middle  of  March  without  injury,  and  this  is  soon  enough  if  it  is  to  be  sown 
with  barley. 

5600.  The  manner  of  sowing  is  generally  broad-cast :  but  it  maybe  sown  in  drills  and  even  transplanted, 
though  neither  of  these  modes  can  be  recommended.  Some  advise  its  being  sown  with  about  half  the  quan. 
tity  of  barley  usually  sown  for  a  full  crop,  which  may  shade  and  keep  it  moist  during  the  first  summer,  and 
at  the  same  time  not  injure  it  from  the  crop  being  lighter,  which  is  sometimes  the  case.  Where  the  barley 
is  drilled,  the  saintfoin  may  afterwards  be  put  in,  in  the  same  manner,  but  in  a  contrary  direction.  If 
sown  over  the  wheat,  it  should  be  harrowed  in,  and  afterwards  rolled.  In  whatever  method  it  is  sown,  as 
the  seeds  are  larger  than  those  of  many  other  herbage  plants,  they  should  be  covered  in  with  more  care, 
and  to  a  somewhat  greater  depth.     By  some  the  ploughing  of  the  seed  in  with  a  very  thin  or  shallow 
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furrow  is  recommended.  In  most  cases,  especially  in  all  the  more  light  sorts  of  land  in  which  this  sort  of 
crop  is  grown,  the  use  of  the  roller  may  be  necessary  immediately  alter  the  seed  is  put  into  the  ground. 
It  is  the  practice  in  some  districts  to  sow  a  small  portion  of  clover  seed  with  sainttoin,  with  the  idea  ot 
increasing  the  first  year's  produce ;  but  as  plants  of  different  kinds  seldom  answer  well  when  grown 
together,  from  there  being  a  continual  contest  in  their  growth  for  an  ascendancy,  it  is  perhaps  abetter 
method  to  increase  the  proportion  of  the  seed,  without  mixing  it  with  that  of  other  sorts.  It  is,  however, 
supposed  by  Marshal  that  such  a  practice  is  beneficial  in  ultimately  procuring  a  fine  clean  crop  of  saintfoin 
upon  the  land.  It  is  a  sort  of  crop  that  grows  in  so  perfect  a  manner  in  the  broad-cast  method,  that  there 
can  seldom  be  any  necessity  for  having  recourse  to  the  drill.  It  may,  however,  be  cultivated  in  the  latter 
mode  with  much  success  ;  and,  in  Norfolk,  it  is  the  practice  with  some  cultivators  to  have  it  drilled  at  nine 
inches  across  the  barley  crops  which  have  been  sown  in  the  same  way. 

56()1.  The  quantity  of  seed  in  the  broad-cast  method,  which  is  that  mostly  employed,  is  about  four 
bushels  the  acre,  though  loss  is  frequently  given  ;  but  on  such  soils  as  are  proper  for  this  plant  it  is  always 
necessary  to  have  a  full  proportion  of  seed.  By  some,  however,  a  much  smaller  quantity  is  made  use  of; 
and  where  the  drill  system  is  had  recourse  to,  a  still  smaller  proportion  is  used,  as  from  two  to  two  and  a 
half  or  three  bushels.  It  has  been  observed,  that  in  Lincolnshire,  where  this  plant  is  much  grown,  "  the 
common  allowance  of  seed  is  five  bushels  to  an  acre,  and  that  a  gentleman  south  of  Lincoln  advises  the 
sowing  a  small  quantity  of  trefoil  with  it  (about  four  pounds  on  an  acre)."  The  reason  for  this  is,  that  in 
that  exposed  country,  the  young  plants  suffer  more  by  the  sun  in  summer  than  by  the  frost  in  winter. 
Ofcoursc  the  trefoil  coming  to  perfection  the  first  year,  and  living  only  three,  will  be  a  shelter  for  the  young 
plants  during  the  first  year  or  two,  and  die  oflf  when  the  saintfoin  wants  its  room. 

.5602.  In  the  choice  of  the  seed  the  safest  practice  for  the  cultivator  is  to  select  it  from  the  best  and  most 
abiding  plants  in  this  particular  soil,  as  that  purchased  from  the  seed-shops  can  rarely  be  depended  upon. 
A  certain  method  of  knowing  the  goodness  of  the  seed  is,  by  sowing  a  number  of  the  seeds,  and  seeing  how 
many  plants  are  produced  by  them.  But  the  external  signs  of  the  seeds  being  good  are,  that  the  husk  \a 
of  a  bright  colour,  and  the  kernel  plump,  of  a  light  grey  or  blue  colour,  and  sometimes  of  a  shining  black. 
The  seed  may  be  good,  though  the  husk  be  black,  as  that  is  owing  sometimes  to  letting  it  receive  wet  in 
the  field,  and  not  to  its  being  half.rotted  in  the  heap.  If  the  kernel  on  being  cut  across  appears  greenish 
and  fresh,  it  is  a  certain  sign  that  it  is  good  :  but  if  it  is  of  a  yellowish  colour,  and  friable,  and  looks  thin 
and  pitted,  it  is  a  bad  sign.  Others  observe  that  the  best  seed  is  plump,  heavy,  bright,  and  of  a  yellowish 
red  colour,  and  that  it  should  always  be  sown  while  quite  fresh,  as  old  seed,  or  seed  that  has  been  long  kept, 
never  vegetates  in  a  perfect  manner  j  seed  of  this  sort  is  in  general  from  about  three  to  five  shillings  the 
bushel 

5603.  The  after-culture  and  management  of  saintfoin  consists  in  occasional  dressings 
■with  manure,  and,  in  the  judicious  intervention  of  mowing  and  pasturing. 

BfiOi.  Some  farmers  do  not  moiu  in  the  first  year,  while  others  do;  but  in  the  second  year,  and  in  the 
succeeding  summers,  a  crop  of  hay  may  be  taken,  and  the  after-grass  fed  down  with  any  sorts  of  stock  but 
sheep,  till  towards  December.  These  should  not  be  permitted  to  eat  it  too  close,  as,  from  the  largeness  of  the 
roots,  they  might  by  so  doing  injure  the  crowns  of  the  plants.  In  the  following  autumn  there  will,  however, 
be  less  risk  in  this  respect,  and  sheep  as  well  as  cattle  stock  may  be  turned  in  and  kept  upon  the  pastures 
till  they  are  well  eaten  down,  being  always  careful  to  shut  them  up  as  early  as  possible  in  the  beginning 
of  the  year.  This  is  the  opinion  of  Kent  As  this  sort  of  herbage  is  thought  to  be  improved  in  its  taste 
by  being  nipped  by  the  frost,  it  may  be  a  proper  practice  not  to  turn  stock  upon  these  leys  too  early  in  the 
autumnal  season  ;  perhaps  not  before  the  latter  end  of  September,  when  this  sort  of  rouen  or  after-grass 
will  be  found  to  have  much  effect  in  promoting  the  flow  of  milk  in  cows,  as  well  as  in  forwarding  the  con- 
dition of  fattening  beasts  ;  great  store  of  feed  being  still  left  for  sheep.  But  with  this  sort  of  stock  they  should 
not  be  too  closely  fed  down,  nor  should  the  sheep  remain  too  long  upon  them.  It  has  been  suggested  that 
all  sorts  of  cattle  stock  should  be  removed  by  the  beginning  of  the  year  from  these  rouens,  as  much  harm 
might  be  done  by  their  continuing  longer. 

5f)0j.  In  top-dressing  saintfoin  peat-ashes  are  the  best  material  that  can  be  made  use  of  where  they 
can  be  procured  in  sumcicut  quantity;  and  other  sorts  of  ashes  are  likewise  found  beneficial  where  these 
cannot  be  bad.  They  should  be  applied  so  as  to  form  a  thin,  even,  regular  dressing  over  the  whole  surface 
of  the  crop.  In  this  view  soot  has  also  been  found  of  great  utility  when  spread  evenly  over  such  leys 
about  the  beginning  of  January,  in  the  proportion  of  about  twenty-five  or  thirty  bushels  to  the  statute 
acre ;  and  malt.dust  has  been  employed  iu  the  same  way  with  great  success  and  advantage,  as  shown  by 
Bannister  in  his  Synopsis  of  Husbandjy.  It  is  supposed  that  where  those  sorts  of  top-dressings  can  be 
appUed  every  third  or  fourth  year,  the  saintfoin  crops,  when  well  established  in  the  soils,  may  be  preserved 
in  a  state  of  vigorous  growth  for  ten  or  fifteen  years,  or  more,  and  the  land  be  considerably  improved  by 
the  roots  striking  so  deeply  into  it 

5G06.  In  taking  and  using  the  saintfoin  crop,  tlie  same  practices  may  be  followed  as  in 
taking  clover :  it  may  be  mown  for  soiling,  hay,  or  seed ;  and  eaten  on  the  spot  by 
tethering,  hurdling,  or  common  pasturing. 

5G07.  In  malting  it  into  hay,  it  is  cut  immediately  on  its  coming  into  full  blossom,  and  as  it  remains  but 
a  short  time  in  this  state,  as  much  expedition  as  possible  should  be  employed  both  in  mowing  and  making 
the  produce  into  hay.  It  is  remarked  by  the  author  of  The  Synopsis  of  Husbandry,  who  resides  in  a 
district  where  the  culture  of  saintfoin  is  frequent,  thatof  all  other  hay  plants,  it  requires  the  least  pains  in 
making.  When  the  season  is  favourable,  the  hay-makers  may  follow  the  scythe,  and  having  turned  over 
the  swaths,  throw  them  into  wind. rows  the  succeeding  day  after  the  crop  is  mown,  when  it  may  be  imme- 
diately formed  into  cocks,  and  the  whole  crop  be  fit  for  carting  in  a  week,  sometimes  in  three  days  after  it 
is  mown.  Though  it  may  appear  very  green,  and  the  stack  when  made  take  on  or  acquire  a  considerable 
degree  of  heat,  there  is  no  danger  to  be  apprehended,  provided  the  weather  has  been  fair  during  the  hay- 
making; as  it  is  so  far  from  taking  harm  by  heating  in  the  stack,  that  the  contrary  state  is  the  most  to  be 
feared.  For  this  reason  great  care  is  necessary  not  to  suffer  the  fodder  to  continue  long  either  in  the  swath 
or  in  cocks,  lest  the  sun  and  wind  should  dry  it  up  too  fast,  and  by  exhaling  its  juices  prevent  the  heating 
in  the  stack,  and  thereby  render  it  of  little  value.  In  order  to  preserve  its  succulence,  in  some  places  they 
put  a  number  of  these  cocks  together,  so  as  to  form  large  cocks  of  a  size  to  contain  a  load  in  each,  and  they 
finish  the  stacks  out  of  the  cocks.  It  is  likewise  a  practice  with  many  farmers,  where  the  crop  is  slight,  to 
turn  the  swaths,  and  theh  run  them  into  cocks  with  a  three-pronged  barley  fork,  following  with  a  wooden 
dew.rake,  the  head  of  which  is  of  sufficient  width  to  cover  the  ground  occupied  by  three  or  four  swaths, 
in  this  maimer  proceeding  with  the  utmost  despatch,  and  saving  a  deal  of  labour  and  expense  in  the 
business. 

.5608.  In  regard  to  the  frequency  of  cutting  saintfoin,  it  is  probable  that  on  the  thinner  sortsof  soils  it  can 
seldom  be  done  more  than  once ;  but  on  those  of  the  deeper  sorts  two  crops  may  som.etimes  be  taken,  in 
the  same  manner  as  with  clover,  care  being  taken  in  these  cases  that  the  future  growth  of  the  plants  be 
not  injured  by  this  means. 

5609.  The  itsiial  duration  of  saintfoin,  in  a  profitable  state,  is  from  eight  to  ten  years. 
It  attains  its  perfect  growth  in" about  tlirec  years,  and  begins  to  decline  towards  tlic  eighth 
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or  tenth  on  calcareous  soils,  and  about  the  seventh  and  eighth  on  gravels.  There  are 
instances,  however,  of  fields  of  saintfoin,  which  liad  been  neglected  and  left  to  run  into 
pasture,  in  which  plants  have  been  found  upwards  of  fifty  years  from  the  time  of  sowing. 
It  has  been  cultivated  upwards  of  a  century  on  the  Cotswold  Hills,  and  there  roots  of  it 
have  been  traced  down  into  stone  quarries  tVom  ten  to  twenty  feet  in  length,  and  in  Ger- 
many Von  Thaer  found  them  attain  the  length  of  sixteen  feet.  In  general  the  great 
enemy  to  the  endurance  of  saintfoin  is  the  grass,  which  accumulates  and  forms  a  close 
turf  on  the  surface,  and  thus  chokes  up  the  plant. 

5610.  The  guantitt/  of  produce  in  the  state  of  hay,  on  a  medium  of  soils  and  cultivation, 
may  probably  be  estimated  at  from  about  one  and  a  half  to  two  tons  the  acre  ;  and  on  the 
poorer  and  thinner  staple  sorts  of  land  it  will,  perhaps,  seldom  aiford  less  than  from  a  ton 
to  a  ton  and  a  half  on  the  acre. 

5611.  The  nil  trilive  products  of  saintfoin  are  the  same  as  clover;  viz.  3-^,  being  1-^per 
cent  more  than  those  of  lucern. 

5612.  In  saving. Ked  from  saintfoin,  it  should  remain  on  the  land  till  the  husks  become 
of  a  somewhat  brownish  colour,  and  the  seeds  are  perfectly  plump  and  firm  ;  as  by  these 
means  they  will  not  only  be  better  in  their  quality,  but  be  in  less  danger  of  being  injured 
in  the  field,  from  the  very  short  time  that  it  will  be  necessary  for  them  to  remain,  and  also 
loss  in  danger  of  being  hurt  by  heating  when  laid  up  for  future  use.  It  has  been  stated, 
that  it  requires  some  experience  to  know  of  what  degree  of  ripeness  it  is  best  to  cut  the 
seeded  saintfoin,  because  all  its  seeds  do  not  ripen  at  the  same  time.  Some  ears 
blossom  before  others ;  and  every  ear  begins  to  blossom  at  its  lower  part,  and  continues 
to  blow  gradually  upwards  for  many  days ;  so  that  before  the  flower  is  gone  off  at  the 
top,  the  seeds  are  almost  mature  at  the  bottom.  From  this  cause,  if  the  cutting  be 
deferred  till  the  top-seeds  are  quite  ripe,  the  lower,  which  arc  the  best,  would  shed  and 
be  lost. 

5fil3.  T/ie  best  time  to  cut  it  is  when  the  greater  part  of  the  seed  is  well  filled,  the  first  blown  ripe,  and 
the  last  blown  beginning  to  be  full.  The  unripe  seeds  will  ripen  after  cutting,  and  be  in  all  respects  as 
good  as  those  that  were  ripe  before.  Some,  for  want  of  observing  this,  have  sutiered  their  saintfoin  seed  to 
stand  till  all  of  it  has  shed,  and  been  lost  in  cutting.  Saintfoin  should  never  be  cut  in  the  heat  of  the  day, 
while  the  sun  shines  out ;  for  then  much,  even  of  the  unripe  seed,  will  shed  in  mowing.  The  right  time 
for  this  work  is  the  momiiii;  or  evening,  when  the  dew  has  rendered  the  plants  supple.  ^Vhen  the  weathei' 
is  fine  and  clear,  the  s.-)intfoin  will  soon  dry  sutficiently  in  the  swaths,  without  turning  them  ;  but  if  any 
rain  has  fallen,  and  there  is  a  necessity  for  turning  them,  it  should  be  done  very  gently  while  they  are 
moist,  and  not  with  two  swaths  together,  as  in  hay  made  of  saintfoin  before  it  has  seeded.  If  the  swaths 
are  turned  with  the  handle  of  the  rake,  it  is  best  to  raise  up  the  ear-sides  first,  and  let  the  stub-side  rest 
on  the  ground  in  turning;  but  if  it  is  done  with  the  teeth  of  the  rake,  let  the  stub-side  be  lifted  up,  and 
the  cars  rested  on  the  earth.  If  it  be  cocked  at  all,  the  sooner  it  is  done  the  better;  because,  if  the  swaths 
are  dry,  much  of  the  seed  will  be  lost  in  separating  them,  the  ears  being  entangled  together.  When  moist, 
the  seeds  stick  fast  in  the  ear ;  but  when  dry,  they  drop  out  with  the  least  touch  or  shaking.  It  is,  however, 
the  best  practice,  as  soon  as  the  proper  degree  of  maturity  has  been  attained  by  the  crop,  to  mow  it  in  as 
short  a  time  as  possible,  and  let  it  remain  exposed  in  the  swath  until  the  upper  surface  is  fully  dried,  when 
it  must  be  wholly  turned  over,  but  in  a  very  careful  manner,  so  as  to  prevent  the  seeds  from  shedding  and 
being  lost.  When  this  side  has  been  rendered  perfectly  dry  and  crisp  in  the  same  way  as  the  other,  the 
crop  should  either  be  threshed  out  upon  cloths  in  the  field  where  it  is  grown,  or  laid  up  in  stacks  to  be 
afterwards  threshed  when  the  farmer  has  more  leisure  and  convenience  for  the  work. 

5614.  The  work  of  threshing  out  the  seeds  in  this  kind  of  crop  is  much  less  troublesome 
and  expensive  than  in  the  clover  kind.  In  cases  where  threshing-machines  are  in  use, 
the  business  may  be  executed  by  them  with  great  ease  and  facility.  It  has,  however, 
been  observed  by  a  late  writer,  that  "  when  the  season  is  favourable,  the  practice  of 
threshing  it  out  in  the  field  is  probably  the  most  beneficial,  as  the  stems  or  haulm  may 
be  laid  up  for  the  purpose  of  fodder  in  the  stack." 

5615.  As  the  threshing  in  the  field  cannot  be  done  but  in  very  fine  weather,  and  while  the  sun  shines  in 
the  middle  of  the  day,  the  best  manner  of  jierforming  it  is  to  have  a  large  sheet  pegged  down  to  the 
ground,  for  two  men  to  thresh  on  with  their  flails,  while  two  others  bring  them  fresh  supplies  in  a  .smaller 
sheet,  and  two  more  clear  away  the  hay  that  has  been  threshed.  The  seed  is  emptied  out  of  the  larger 
sheet,  and  riddled  through  a  large  sieve,  to  separate  it  from  the  chaff  and  broken  stalks  ;  after  which  it 
is  put  into  sacks,  and  carried  into  the  barn  to  be  winnowed.  Care  should  be  taken  not  to  let  the  hay  get 
wet,  as  in  that  case  it  would  be  spoiled.  It  is  a  very  important,  but  difficult  matter,  to  keep  the  seed  that 
has  been  threshed  in  the  field  from  becoming  wet.  If  it  be  winnowed  immediately,  and  laid  in  a  heap 
or  put  into  a  sack,  it  will  ferment  to  such  a  degree  in  a  few  days  that  the  greater  part  of  it  will  lose  its 
vegetative  quality.  During  that  fermentation  it  will  be  very  hot,  and  smell  sour.  Spreading  it  upon  a 
barn.floor,  though  but  seven  or  eight  inches  thick,  will  answer  no  end,  unless  it  be  frequently  and  regu- 
larly turned  until  the  heating  is  over  :  but  even  this  will  not  m.ike  its  colour  keep  so  bright  as  if  it  were 
well  housed,  well  dried,  and  threshed  in  the  winter.  Laid  up  unthreshed  it  will  keep  without  any  danger 
of  spoiling,  because  it  does  not  lie  close  enough  to  heat.  The  best  way  to  preserve  the  seed  threshed 
in  the  field  is  to  place  a  layer  of  straw  upon  a  barn.floor,  and  upon  that  a  thin  layer  of  seed;  then 
another  layer  of  straw,  and  another  layer  of  seed;  and  so  on.  By  this  means  the  seed,  mixing  with  the 
straw,  will  be  kept  well,  and  come  out  in  the  spring  in  as  fresh  colour  as  wlien  it  was  put  in. 

5616.  In  respect  to  the  produce  in  seed,  it  is  said  to  be  usually  "  from  about  four  to 
five  sacks  in  some  districts,  but  in  others  it  will  probably  be  much  less,  especially  on  the 
shallower  sorts  of  saintfoin  soils."  But  this  must  olrv'iously  be  liable  to  great  variation 
from  seasons,  &c. 

5617.  The  dueases  of  saintfoin  are  few,  there  being  little  danger  of  failure  after  it  has 
escaped  the  fly,  which  attacks  the  clover  tribe  in  germinating. 
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Sect.  IV.      Vayious  Plants  (not  Graminece)  ivliich  arc  or  may  be  cultivated  as  Herbage 

and  fiir  Hay. 

5618.  Among  the  inferior  herbage  plants  which  are  occasionally  cultivated,  are  burnet, 
ribwort,  furze,  and  spurry.  Those  which  might  be  cultivated  arc  very  numerous,  and  in- 
cludes several  species  of  Ficia,  iathyrus,  Galega,  Lotus,  Trifolium,  Medicago,  and  others 
of  the  native  Leguminbsse,  or  pea-like  flowering  plants ;  and  Achillea,  Alchemilla 
Cheiranthus,  S'pArtium,  ^'pium,  and  a  variety  of  others  of  different  families.  With  the 
exception  of  the  chiccory  and  furze,  there  are  none  of  these  plants  tliat  deserve  the  atten- 
tion of  the  professional  farmer  ;  ribwort  and  burnet  are  occasionally  sown ;  but  they  are 
of  little  value  as  Jiay  plants,  and  in  most  pastures  their  place  might  be  more  advan- 
tageously occupied  by  one  or  other  of  the  natural  grasses.  With  respect  to  the  other 
plants  enumerated,  they  have  never  been  tried  but  by  way  of  experiment,  and  are  only 
mentioned  as  resources  under  peculiar  circumstances,  and  as  a  field  of  enquiry  and  exer- 
tion for  the  amateur  cultivator. 

5619.  The  burnet  [Pimprenelle  grands,  Fr. ;  i*otferium  Sanguisorba  L.  fig.  778.)  is  a  native  plant,  a  hardy 
perennial  with  compound  leaves,  blood. coloured  flowers,  and  a  long 
tap-root.  It  was  originally  brought  into  notice  by  Roque,  a  commer- 
cial gardener,  at  Walliam  green,  near  London,  who  found  means  to 
procure  the  patronage  of  the  Dublin  and  other  societies  to  this  plant, 
which,  being  a  novelty,  attracted  the  attention  aTid  called  forth  the 
eulogies  of  Arthur  Young,  and  other  leading  agriculturists  of  the  day. 
Miller,  however,  at  the  time  observed,  that  whoever  will  give  them- 
selves the  trouble  to  examine  the  grounds  where  it  naturally  grows, 
will  find  the  plants  left  uneaten  by  the  cattle,  when  the  grass  about 
them  has  been  cropped  to  the  roots  ;  besides,  in  wet  winters  and  ou 
strong  land,  tlie  plants  are  of  short  duration,  and  therefore  very  unfit 
for  the  purpose  of  pasture  or  hay,  nor  is  the  produce  sufficient  to  tempt 
any  persons  of  skill  to  engage  in  its  culture. 

5620.  Curtis  says  of  burnet,  that  it  is  one  of  those  plants  which  it 
has  for  some  years  past  been  attempted  to  introduce  into  agriculture  ; 
but  not  answering  the  farmer's  expectation,  it  is  now  in  a  great  degree 
laid  aside.  Cattle  are  said  not  to  be  fond  of  it ;  nor  is  its  produce  suffi- 
cient to  answer  the  expense  attending  its  culture.  It  is  to  be  lamented 
that  persons  do  not  pay  a  little  attention  to  the  nature  of  plants  before 
they  so  warmly  recommend  them.  A  small  plant,  scarcely  ever  met 
with  but  on  hilly  and  chalky  ground,  and  to  which  cattle  in  such  situ, 
ations  do  not  show  any  paiticular  attachment,  is  not  likely  to  afford 
better  or  more  copious  nourishment  than  the  clovers  and  other  plants 
already  in  use. 

5621.  According  to  Boys,  in  Tlie  Agricultural  Survey  of  Kent,  it 
affords  herbage  in  the  winter  and  spring  months,  but  is  not  much  liked 
either  by  cattle  or  sheep. 

5622.  T)r.  Anderson  reports,  that  burnet  retains  its  verdure  pretty  well  during  the  winter  months,  but 
affords  such  scanty  crops  as  hardly  to  be  worth  the  attention  of  the  farmer. 

5623.  A  correspondent  in  the  Museutn  BUsticum,  a  work  very  favourable  to  burnet,  confesses  with 
reluctance  that  it  is  not  deserving  of  any  exalted  character,  but  rather  the  contrary;  and  that  it  is  in  no 
degree  to  be  compared  to  the  common  clover,  which  is  cultivated  at  half  the  expense.  It  appears  from 
some  accounts  there  that  horses  will  not  eat  it  at  all,  and  that  kine  frequently  will  not  take  it  without 
great  reluctance.  Its  slow  growth  is  also  made  a  great  objection  :  being  only  about  five  inches  high,  and 
having  scarcely  one  head  in  flower  ;  whilst  lucern,  on  the  same  soil,  sown  the  same  day  and  much  thicker, 
was  eighteen  or  twenty  inches  in  height.  It  is  not  meant  by  this,  however,  to  discourage  that  laudable 
spirit  of  improvement  which  so  happily  prevails  at  present;  but  to  caution  such  as  introduce  any  new  plant 
to  make  themselves  well  acquainted  with  its  natural  history. 

.5624.  Those  tuho  wish  to  crillivnfe  burnet,  as  an  herbage  and  hay  plant,  may  treat  it  exactly  as  directed 
for  saintfoin  :  as  a  pasture  plant  it  is  sown  among  the  glasses  in  the  same  way  as  white  or  yellow  clover. 
A  bushel  of  seed  is  connnonly  sown  to  an  acre. 
5625.  The  ribwort  plantain  {Flantam  dcs  Pres,  Fr. ;  7'lantago  lanceolita  L.,  Jig.  779.)  is  a  hardy  native 
with  a  tuft  of  long  ribbed  leaves  springing  from  the  crown  of  the  root, 
long  naked  flower.stems,  and  a  long  moniliform  tap-root.  It  abounds 
in  dry  soils,  as  do  several  other  species  of  plantain,  especially  the  P. 
mLdia,  On  dry  soils  it  aflbrds  httle  herbage,  and  is  often  left  un. 
touched  by  cattle.  Curtis,  Withering,  and  other  British  botanists, 
speak  unfavourably  of  the  ribwort  as  a  pasture  herb ;  but  Haller 
attributes  the  richness  of  the  milk  in  the  Swiss  dairies  to  the  flavour 
of  this  plant,  and  that  of  the  Alchemilla,  in  the  mountain  pastures. 
In  rich  moist  or  watered  lands  its  herbage  is  more  abundant,  and  its 
flavour  altered,  —  a  circumstance  not  uncommon  in  the  vegetable  king- 
dom, but  from  which  it  does  not  always  follow  that  the  plant  so  altered 
is  deserving  of  culture.  In  conformity  with  this  observation,  though 
the  ribwort  is  a  scanty  and  rejected  herbage,  on  poor  dry  soils,  it  is  said 
by  Zappa  of  Milan  to  grow  spontaneously  in  every  meadow  of  Lorn, 
bardy,  especially  in  those  which  are  irrigated.  It  vegetates  early, 
flowers  at  the  beginning  of  May,  ripens  in  five  weeks,  and  is  cut  with 
the  Pl>a  triviMis;  the  height  of  the  leaves  is  about  one  foot,  and  of 
the  stalk  a  foot  and  a  half;  it  multiplies  itself  much  by  the  seed,  and 
a  little  by  the  roots,  which  it  continues  for  some  time  to  reproduce. 
Ribwort,  more  especially  in  a  cultivated  state,  is  eaten  heartily  by 
every  sort  of  cattle,  and  in  particular  by  cows,  who  like  it  most  in 
May,  when  it  has  great  influence  on  the  milk,  as  the  hay  has  on  the 
flesh.  In  Scotland  it  is  a  useful  addition  to  the  ])roper  grasses  on  lands 
to  be  pastured  by  sheep,  at  the  rate  of  two  or  three  head  to  the  acre. 
Where  kept  well  fed  down  by  stock,  there  can  be  no  doubt  of  its  being 
a  very  good  and  nourishing  j)asturage  plant  for  both  cattle  and  sheep; 
but  it  is  by  no  means  adapted  for  hay  or  soiling. 
56C6.  Young  says,  that  he  had  long  before  recomtncnded  this  plant  for  laying  land  to  grass,  and  sowed 
it  on  his  own  farm.     At  the  same  time,  he  thinks  it  cxtr.ivagant  to  propose  dandelion  and  sorrel  as  plants 
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proper  for  a  cow  pasture,  and  conjectures  that  those  plants,  being  found  among  good  ones,  have  qualities- 
given  them  which  do  not  properly  belong  to  them  :  he  is  likewise  inclined  to  make  the  same  conjecture 
in  respect  to  narrow-leaved  plantain,  ribwort,  or  rib-grass,  and  should  even  have  preferred  dandelion  and 
sorrel  to  it ;  but  he  is  cautious  of  opposing  theory  to  practice. 

5627.  Dr.  Anderson  states,  that  narrow-leaved  plantain  or  rib-grass  is  well  liked  by  horses  and  cattle, 
and  yields  a  very  good  crop  upon  rich  ground  tending  to  dampness,  if  it  is  at  the  same  time  soft  and 
spongy  ;  but  that  upon  any  soil  which  has  a  tendency  to  bind,  or  upon  dry  ground,  it  furnishes  a  very 
scanty  crop.  It  has  been  made  use  of  in  some  parts  of  Yorkshire  as  a  summer  grass.  As  an  article  of 
pasturage  for  cattle  and  shee]),  it  is  there  in  high  esteem  :  it  is  not,  however,  well  eaten  by  horses.  As 
an  article  of  hay,  it  is  held  to  be  detrimental  to  the  crop ;  retaining  its  sap  an  unusual  length  of  time, 
and  when  fully  dry  falling  into  a  small  compass,  or  being  broken  into  fragments  and  left  behind  in  the 
field. 

.IliSS.  T/ie  culture  of  the  plantain  is  the  same  as  that  of  clover;  its  seed  is  about  the  same  size,  and  con- 
sequently the  same  proportion  of  it  will  sow  an  acre. 

5629.  The  xvhm,furze,  or  gorze  {Ajonc,  Joiic  viarin,  Gen4t  epineux,  Fr. ;  f/Nex  europas'^a  L.,fig.  780.),  is 
a  well  known  shrub,  found  wild  on  dry  light  soils,  and  in  rather  hilly 
situations,  in  the  warmer  and  more  temperate  parts  of  Europe  ;  but 
not  in  Sweden,  or  in  Russia  or  Poland,  north  of  Cracow  and  Casan. 
It  has  been  known  as  a  nourishing  food  for  cattle  from  a  very  early 
period,  and  has  been  sown  in  some  parts  of  England  for  that  purpose 
and  for  fuel.  Dr.  Anderson  knows  few  plants  that  deserve  the  atten- 
tion of  the  farmer  more  tlian  the  whin.  Horses  are  peculiarly  fond 
of  it ;  so  much  so,  that  some  persons  think  they  may  be  made  to  per- 
form hard  work  upon  it,  without  any  feeding  of  grain  :  but  he  thinks 
it  tends  more  to  fiitten  a  horse  than  to  fit  him  for  hard  labour,  and 
that  therefore  some  grain  should  be  given  with  it  where  the  work  is 
severe.  Cattle,  he  says,  eat  it  perfectly  well  when  thoroughly  bruised, 
and  grow  as  fat  upon  it  as  upon  turnips;  but  unless  it  be  very  well 
bruised  for  them,  they  will  not  eat  it  freely,  and  the  farmer  will  be 
disappointed  in  his  expectations.  It  has  lately  been  found  excellent 
food  for  horses  in  the  Highlands  of  Scotland.  (High.  Soc.  Trans,  vol.  v.) 
Cows  fed  upon  it  yield  nearly  as  much  milk  as  "while  upon  grass,  and 
it  is  free  from  any  bad  taste.  The  best  winter-made  butter  he  ever 
saw  was  obtained  from  the  milk  of  a  cow  fed  upon  this  plant.  This 
food  should  be  made  use  of  soon  alter  being  prepared.  Two  bushels, 
with  a  proper  allowance  of  hay,  have  been  found  to  be  sufficient  for 
a  day  for  three  horses  peiforming  the  same  labour  as  with  corn.  It 
also  seemed  useful  to  horses  labouring  imder  broken  wind  and  grease. 
Poor  hungry  gravelly  soils,  which  would  not  have  let  for  five  shillings 

an  acre,  have  been  rendered  worth  twenty  shillings  by  sowing  them  with  furze-seed,  in  places  where  fuel 
has  been  scarce  ;  the  furze  being  frequently  used  for  heating  ovens,  burning  lime  and  bricks,  and  also  for 
drying  malt :  but  it  is  not  worth  cultivating  in  countries  where  fuel  of  any  kind  is  cheap,  or  upon  such 
lands  as  will  produce  good  grass,  corn,  or  other  crops  employed  as  the  food  of  animals. 

5630.  The  culture  of  the  ivhiii  is  thus  given  by  the  same  author  :  —  A  field  of  a  good  dry  loamy  land, 
being  well  prepared,  he  sowed,  along  with  a  crop  of  barley,  the  seeds  of  the  whin  in  the  same  way  as  clover 
is  usually  sown,  allowing  at  the  rate  of  from  fifteen  to  thirty  pounds  of  seed  to  the  acre.  The  seeds,  if 
harrowed  in  and  rolled  with  the  barley,  quickly  spring  up,  and  advance  under  the  shelter  of  the  barley 
during  the  summer,  and  keep  alive  during  the  winter.  Next  season,  if  the  field  has  not  a  great  tendency 
to  run  to  grass  so  as  to  choke  them,  they  advance  rapidly  after  midsummer,  so  as  to  produce  a  pretty  full 
crop  before  winter.  This  you  may  begin  to  cut  with  a  scythe  immediately  after  your  clover  fails,  and 
continue  to  cut  it  as  wanted  during  the  whole  of  the  winter  ;  but  it  is  supposed  that,  after  the  month  of 
February,  the  taste  of  this  plant  alters,  as  it  is  in  general  believed  that  after  that  time  horses  and  cattle 
are  no  longer  fond  of  it.  He,  however,  observes,  that  never  having  had  a  sufficiency  of  whins  to  serve 
longer  than  towards  the  middle  of  February  or  beginning  of  March,  he  cannot  assert  the  fact  from  his 
own  experience.  He  has  frequently  seen  horses  beating  the  whins  with  their  hoofs,  so  as  to  bruise  the 
prickles,  and  then  eating  them,  even  in  the  months  of  April  and  May  ;  and  he  says,  that  sheep  which 
have  been  used  to  this  food  certainly  pick  off  the  blossoms  and  the  young  pods  at  that  season,  and  probably 
the  prickles  also  ;  so  that  it  is  possible  the  opinion  may  only  be  a  vulgar  error.  This  is,  he  thinks,  the 
best  way  of  rearing  whins  as  a  crop  for  a  winter  food  for  cattle  or  horses.  But  for  sheep,  who  take  to  this 
food  very  kindly  when  they  have  once  been  accustomed  to  it,  less  nicety  is  required  ;  for  if  the  seeds  be 
simply  sown  broad-cast,  very  thin  (about  a  pound  of  seed  per  acre)  upon  the  poorest  soils,  after  they  come 
up  the  sheep  of  themselves  will  crop  the  plants,  and  soon  bring  them  into  round  close  bushes,  as  this 
animal  nibbles  off  the  prickles  one  by  one  very  quickly,  so  as  not  to  be  hurt  by  them.  Sheep,  however, 
who  have  not  been  used  to  this  mode  of  browsing  do  not  know  how  to  proceed,  and  often  will  not 
taste  them ;  but  a  few  that  have  been  used  to  the  food  will,  he  observes,  soon  teach  all  the  rest  how  to 
use  it. 

5631.  Another  very  economical  way  of  rearing  whins,  but  which  he  has  seen  practised  rather  than 
experienced  himself,  is  this  :  —  Let  a  farm  be  enclosed  by  means  of  a  ditch  all  round,  with  a  bank  thrown 
up  on  one  side,  and  if  stones  can  be  had,  let  the  face  of  that  bank  be  lined  with  the  stones,  from  bottom 
to  near  the  top,  this  lining  to  slope  backwards  with  an  angle  of  about  sixty  or  seventy  degrees  from  the 
horizon.  Any  kind  of  stones,  even  round  ones  gathered  from  the  land,  will  answer  the  purpose  very 
well;  U)ion  the  top  of  the  bank  sow  wliin-sceds  pretty  thick,  and  throw  a  few  of  them  along  the  face  of 
the  bank.  Young  plants  will  quickly  appear.  Let  them  grow  lor  two  years,  and  then  cut  them  down 
by  means  of  a  hedge-bill,  sloping  down  by  the  face  of  tlie  bank.  This  mode  of  cutting  is  very  easy, 
and  as  the  seeds  soon  insinuate  themselves  among  the  crannies  of  the  stones,  the  whole  face  of  the  bank 
becomes  a  close  hedge,  whose  shoots  spring  up  with  great  luxuriance.  If  another  ditch  be  made  on  the 
other  side  of  the  bank,  and  if  this  be  managed  in  the  same  way,  and  the  heiige  cut  down  only  once  every 
second  year  (and  in  this  way  it  affords  very  good  food  for  beasts),  the  inside  and  outside  being  cut  down 
alternately,  the  fence  will  at  all  times  continue  good,  as  the  hedge  at  the  top  will  at  all  times  be  complete. 
This  mode  of  rearing  whins  is,  he  remarks,  both  convenient  and  economical.  But  where  stones  cannot 
be  obtained  for  making  the  facing,  the  bank  very  soon  moulders  down,  and  becomes  unfit  for  the  purposes 
of  a  fence.  Circumstances  have  prevented  him  from  ascertaining  what  is  the  weight  of  the  crop  that  may 
be  thus  attained,  but  he  thinks  he  may  safely  venture  to  say,  that  it  is  at  least  equal  to  that  of  a  crop  of 
green  clover;  and  if  it  be  considered,  that  this  aHbrds  a  green  succulent  food  during  winter,  on  which 
cattle  can  be  fatted  as  well  as  on  cut  grass  in  summer,  it  will,  he  thinks,  be  admitted,  that  it  must  be 
accounted  even  a  more  valuable  crop  than  clover.  After  being  cut,  he  also  remarks,  thatitsprings  up  the 
following  season  with  greater  vigour  than  before,  and  in  this  situation  acquires  a  degree  of  health  and 
succulence  very  different  from  what  it  is  ever  observed  to  possess  in  its  natural  state.  He  has  seen  shoots 
of  one  season  near  four  feet  in  length.  The  prickles  too  are  so  soft,  and  the  stems  so  tender,  tliat  very  little 
bruising  is  necessary  ;  indeed  horses,  that  have  been  accustomed  to  this  food,  would  eat  it  without  any 
bruising  at  all ;  but  horned  cattle,  whose  mouths  seem  to  be  more  tender,  always  require  it  to  be  well  bruised. 
How  long  crops  of  this  sort  may  continue  to  be  amiually  cut  over  without  wearing  out,  he  cannot  say,  but 
he  believes  a  long  while  in  favourable  circumstances.    One  thing,  however,  it  is  necessary  to  attend  to  in 
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order  to  guard  against  its  being  destroyed :  as,  during  the  beginning  of  the  season,  nature  seems  to  be 
solely  employed  about  the  great  work  of  fructification,  and  it  is  not  till  near  Midsummer  that  the  whin 
begins  to  push  forth  its  wood-bearing  branches,  which  advance  with  great  luxuriance  during  the  latter 
part  of  the  season  only,  it  may  happen,  that  if  care  be  not  taken  to  have  the  grass  that  springs  up  on  the 
tield,  before  the  whin  begins  to  send  out  its  shoots,  eaten  close  down,  that  grass  will  acquire  such  a 
luxuriance  before  the  young  branches  of  the  whin  begin  to  advance,  as  to  overtop  them,  and  choke  them 
entirely.  Whoever,  therefore,  has  a  field  under  this  particular  crop,  must  be  careful  to  advert  to  this  cir- 
cumstance, or,  if  the  field  be  in  good  heart,  he  will  infallibly  lose  it.  The  field  therefore  should  be  kept  as 
a  pasture,  bare  as  possible  during  the  beginning  of  the  season,  and  the 
cattle  should  only  be  taken  from  it  when  the  shoots  of  the  whin  begin 
to  advance  with  vigour.  Under  this'management,  he  presumes,  it 
may  be  kept  for  many  years,  and  yield  full  crops  ;  but,  unless  the 
mowers  be  particularly  attentive  at  the  beginning,  to  cut  it  as  low  as 
possible,  it  will  very  soon  become  impossible  to  cut  the  field  with  a 
scythe,  as  the  stumps  will  acquire  so  much  strength  as  to  break  the 
scythe  when  it  happens  to  touch  them. 

5G32.  The  spurry  {Spergiilc,  Fr. ;  Sptrgula  ari'iJnsis  J,.,  Jig.  781.)  is 
a  diminutive  annual  weed,  on  dry  sandy  corn-lands,  in  most  parts  of 
Europe.  In  Germany  and  the  Netherlands,  it  is  sown  on  the  corn 
stubbles,  and  in  the  intervals  of  time  that  occur  between  some  crops 
is  fed  with  sheep.  It  may  be  sown  and  reaped  in  eight  weeks,  either 
in  autumn  or  spring.  It  is  said  to  enrich  the  milk  of  cows,  so  as  to 
make  it  afford  excellent  butter ;  and  the  mutton  fed  on  it  is  preferable 
to  that  fed  on  turnips.  Hens  eat  spurry  greedily,  and  it  is  supposed  to 
make  them  lay  a  great  number  of  eggs.  Whether  in  hay,  or  cut  green, 
or  in  pasture.  Von  Thaer  observes,  it  is  the  most  nourishing,  in  pro- 
portion to  its  bulk,  of  all  forage,  and  gives  the  best  flavoured  milk  and 
butter.  It  has  been  recommended  to  be  cultivated  in  England  ;  but  it 
is  not  likely  that  such  a  plant  can  ever  pay  the  expense  of  seed  and  labour  in  this  country,  even  on  tlie 
poorest  soil,  or  at  all  events,  as  Pro  essor  Martyn  observes,  we  have  many  better  plants  for  such  soils. 
5633.  The  common  broom  {Genet  coymnun,  Fr.  ;  .S'partium  scoptlrium  L-,Jig.  78-'.)  is  cultivated  in  the 
sou  th  em  parts  of  France,  on  the  poorer 
sorts  of  soil,  in  the  same  way  as  hemp, 
for  the  purpose  of  stripping  the  bark 
from  it,  and  converting  it  into  a  kind 
of  thread.  It  is  likewise  cultivated  in 
these  places  as  a  winter-food  for  sheep, 
and  it  is  said  they  eat  it  with  great 
avidity,  preferring  it  to  many  other 
plants.  It  is,  however,  liable  to  pro. 
duce  diseases  of  the  urinary  passages, 
by  its  diuretic  qualities.  It  has  been 
recommended  by  Young  to  be  culti- 
vated in  England  as  food  for  slieep 
<ind  horses,  who  are  said  to  eat  it 
after  they  get  accustomed  to  it ;  also 
for  thatch,  ropes,  besoms,  food  for 
bees,  fuel,  and  burning  on  the  spot  to 
improve  the  soil.  Us  culture  is  the 
same  as  that  of  the  whin  ;  but  very 
peculiar,  indeed,  must  be  that  situ- 
ation, where  its  culture  is  attempted 
for  any  of  the  above  purposes.  It  i 
a  useful  protection  of  game  in  iilant- 
ations,  from  which  source  abundance 
may  be  had  for  besoms.  The  Spanish 
broom  (.5.  _/unceum  L.,fig.  783.)  might 
be  grown  perhaps  still  more  advantageously  than  the  connnon  species. 
5t)34.  The  parsley  {Persil  commun,  Fr.  ;  /l^pium  i'etroseUnum  L.,fig.  78'!.)  is  a  well  known  biennial 
with  a  large  sweet  tap-root.  It  is  a  native  of  Sicily,  but  endures  the 
British  winter  like  a  native  plant.  It  is  sown  along  with  clover  and 
grass  seeds  in  some  places,  and  especially  in  Lincolnshire,  as  a  pre. 
ventive  of  the  rot  in  sheep.  Fleet,  of  Hampshire,  famous  for  curing 
the  rot  in  sheep,  cultivates  it  largely  with  success :  he  sows  half  a 
bushel  to  the  acre,  with  a  bushel  of  rye-grass  with  spring  corn  ;  and  he 
finds  that  it  lasts  in  the  ground  till  it  is  permitted  to  seed.  He  feeds  it 
constantly  ;  it  being  excellent  for  sheep,  and,  when  suficred  to  get 
a-head,  wonderfully  fed  upon  by  pigs  in  the  autumn.  After  September, 
it  will  not,  he  says,  run  to  seed.  When  it  was  ploughed  up  he  ob- 
tained good  oats.  The  land  was  poor,  and  in  the  next  round  of  the 
course,  the  clover  was  much  tlie  better  for  the  parsley  having  been 
sownor  the  clover  omitted  ;  for  in  a  field  half  par.sley,  half  clover,  when 
the  clover  came  again  to  be  sown,  it  was  excellent  on  the  parsley  half, 
f  but  bad  on  the  clover  part.  In  laying  down  land  to  grass,  Hoyte,  in 
,  the  fourth  volume  of  Conmiunicat ions  to  the  Hoard  of  Jgricvllurc, 
'  advises  the  sowing  with  twelve  pounds  of  white  clover,  two  pounds  of 
red  clover,  two  pecks  of  rye-grass,  and  two  pounds  of  parsley  to  the 
'  acre,  as  the  parsley  stands  two" years,  and  by  its  diuretic  qualities  pre- 
vents the  sheep  from  dying  of  the  red-water,  which  too  luxuriant 
clovers  are  apt  to  produce.  In  Scotland,  also,  it  h.is  been  sown  with 
success,  and  greedily  eaten  by  horses,  cows,  and  hogs.  The  seed 
requires  a  longer  period  to  germinate  than  that  of  any  other  agri- 
cultural plant,  and  might  probably  be  advant.ageously  prepared  by 
steeping  and  turning.  It  must  be  fresh,  as  two-year.old  seed  will  not 
grow.  It  is  easily  procured  by  the  pound  or  bushel,  from  the  seedsman, 
and  as  easily  raided  by  letting  a  few  drills  in  a  garden  shoot  into  fiower-stems. 

563.5.  The  ?,pirce''a  Ulmuria  h.  ;  queen  of  the  meadows, /iV(«e- (to  i'rrt  Fr.  ;  the  Scabiusa  arvcnsis;  the 
i/csperis  matronilis  ;  the  Centaurta  Jicea,  are  sown  in  France  along  with  the  perennial  grasses,  and  their 
seeds  may  be  had  in  the  French  seed  shops,  but  they  cannot  be  recommended  in  soils  and  climates  where 
anv  of  the  clovers  or  true  grasses  will  thrive  so  as  to  form  an  abundant  herbage. 

5636.  The  tvallflower  'Cheiranthus  Clteiri  1..)  is  a  well  known  garden  flower,  and  at  the  same  time  a 
native,  and  very  hardy  oil  dry  soils.  Like  the  parsley  it  is  an  antiseptic,  and  has  been  rerommendcd  to  be 
cultivated  for  the  same  purposes,  and  in  the  same  manner. 
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5637.  The  bird's  foot  tr^oil  [Lotler,  Fr.  ;  LMus  cornicul^tus  L.,fig.  785.)  has  been  tried  as  a  substitute 
for  white  clover  on  moist  lands,  and  786 

seems  to  succeed  very  well,  but  to 
have  no  particular  advantages  over 
the  clover,  iotus  m^jor  has  been 
found  by  Mr.  Sinclair  to  afford  triple 
the  weight  of  green  food  and  hay 
afforded  by  iotus  cornicuiatus  ;  its 
nutritive  powers  compared  with  that  | 
plant  are  as  nine  to  eight ;  but  on  the 
whole,  he  says,  both  species  aregreatly 
inferior  to  white  clover.  {Gram. 
H'ob.  2d  ed.  p.  311.)  Lbtus  villbsus 
and  tetragonulobus,  the  Lotier  culfive 
of  the  French  (Jig.  786.),  are  a  good 
deal  cultivated  in  France  on  light  soils 
The  latter  is  an  annual  sown  in  our 
gardens. 

5fi38.  The  fenugreek  {Sennegrain, 
Fr. ;  TrigonellaFie^num-grEe^cumZ,., 
fig.  787.),  Greek  hay,  was  formerly 
cultivated  in  Italy,  and  slill  holds  a 
prominent  place  in  the  agriculture  of 
Egypt.     In  France  it  is  cultivated  to 
a  limited  extent  near  Paris  for  its 
seeds,  which  are  used  in  medicine. 
563Q.  The   serradilla  (Ornithopus  sativus  of    Persoon's   Synopsis)  was  introduced   for   purposes  of 
field  ciiUure  about  the  year  1818,  from  Portugal,  and  sown  upon  the  light  barren  downs  of  Thetford  in 
Norfolk,  and  Ampthill  and  other  places  in  Bedfordshire.     It  is  said  to  have  produced  abundant  crops,  two 
feet  high,  of  excellent  fodder, 
where  scarcely  any  thing  else 
would    grow.     Its    culture, 
however,  is  no  longer  in  use 
in  England,  and  it  does  not 
enter  into  the  agriculture  of 
France. 

5640.  Galega  officinalis  J  La- 
thyrus  Cicera,  latifblius,  syl. 
vestris,prat^nsis,hirstitus,he- 
terophyllus,  and  tingitinus ; 
E'rvum  £rvllia,  and  mon4n. 
thos  ;  ibtus  villbsus,  and  te. 
tragon61obus ;  Ticia  angusti- 
fblia,  Crdcca,  Pseudo-  Cracca, 
biennis,  sfepiura,  and  liitea; 
/Inthyllis  vulnerJlria ;  and 
jistr^galus  glyciphylios  and 
galegif6rmis,  are  all  used  as 
herbage  plants  in  the  agricul- 
ture of  France. 

5611.  ITie  oriental  bunias 
(jBimias  orientMis  Ij.,fig.  788. 
a)  is  a  perennial  plant,  with 
leaves,  branches,  and  its  ge- 
neral habit  of  herbage,  not 
unlike  the  wild  chiccory.  It  is  a  native  of  the  Levant,  and 
has  been  cultivated  by  way  of  experiment  in  the  grass 
garden  at  Woburn.  It  is  less  productive  than  chiccory, 
bears  mowing  well,  and  affords  the  same  nutriment,  in 
proportion  to  its  bulk,  as  red  clover.  {Agricultural  Chem. 
p.  374.) 

5642.  The  yarrow  {Millcfeuille,  Fr. ;  AchiWha  A/illefblium  L.fig.  788.  b),  the  common  and  alpine  ladies' 
mantle  {Alchcmitla  vulgaris  and  alplna  i.),  and  others,  have  been  tried  among  perennial  grasses,  sown 
in  parks,  with  a  view  to  give  flavour  to  milk,  butter,  mutton,  and  venison.  Sinclair  considers  yarrow  as 
an  essential  ingredient  of  the  most  fattening  and  healthy  pastures.  In  all  the  pastures  most  celebrated 
for  fattening  or  dairy  produce,  which  he  examined  in  Devonshire,  Lincolnshire,  and  in  the  vale  of 
Aylesbury,  yarrow  was  present  more  or  less  in  every  part  of  the  surface.  {Hort-  Gram.  fVob.  2d 
edit.  p.  412.) 
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5643.  The  forage  or  hay  and  pasture  grasses,  of  which  we  are  now  about  to  treat,  are 
found  clotliing  the  surface  of  the  earth  in  every  zone,  attaining  generally  a  greater 
height,  with  less  closeness  at  the  root  in  the  warm  climates ;  and  producing  a  low,  close, 
thick,  dark  green  nutritive  herbage,  in  the  cooler  latitudes.  The  best  grass  pastures, 
those  which  are  most  productive  and  nutritive,  are  such  as  are  found  in  countries  that 
have  least  cold  in  winter,  and  no  excess  of  heat  in  summer.  Ireland,  Britain,  and  part  of 
Holland  and  Denmark,  may  equal  or  surpass  any  countries  of  the  world  in  this  respect ; 
but  in  every  zone  where  there  are  high  mountains,  there  are  certain  positions  between 
the  base  and  summit,  where,  from  the  equability  of  the  temperature,  turf  may  be  found 
equal  to  that  in  marine  islands.      It  is  a  singular  circumstance  with  regard  to  grasses, 
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that  in  the  greater  part  of  North  America,  the  sorts  that  grow  naturally  on  the  plains 
are  almost  all  annuals,  and  consequently  with  the  first  frost  they  die,  and  the  ground 
remains  naked  till  a  fresh  crop  rises  from  the  self-sown  seeds  next  spring.  Nearly  the 
same  thing  may  be  said  of  Poland  and  Russia,  with  the  exception  of  the  banks  of  rivers 
and  the  mountains. 

5644.  The  universal  presence  of  the  forage  grasses,  and  the  rapidity  with  which  all  soils  become  covered 
with  them  when  left  uncultivated,  are  the  obvious  reasons  why  their  systematic  selection  and  culture  are 
but  of  recent  date.  Though  the  Komans  cultivated  clovers,  and  were  careful  of  their  meadows,  it  does  not 
appear  that  the  seeds  of  the  proper  grasses  were  collected  and  sown  by  them.  None  of  the  agricultural 
writers,  from  Peter  of  Bologna  to  Parkinson  in  1640,  say  a  word  about  sowing  grasses,  though  they  all 
mention  clover  and  lucern.  This  branch  of^culture  appears  to  have  originated  in  England  about  the 
middle  of  the  seventeenth  century,  and  the  grass  made  choice  of  was  the  rye-grass.  The  first  mention 
made  of  it  for  cultivation  is  in  Dr.  Plot's  Oxfordshire,  printed  in  1677.  "  They  have  lately  sown,"  says  he, 
"  ray-grass,  or  the  Gramen  /oliiiceum,  by  which  they  improve  any  cold,  sour,  clay-weeping  ground,  for 
which  it  is  best,  but  good  also  for  drier  upland  grounds,  especially  light  stony  or  sandy  land,  which  is  unfit 
for  saintfoin.  It  was  first  sown  in  the  Chiltern  parts  of  Oxfordshire,  and  since  brought  nearer  Oxford  by 
one  Eustace,  an  ingenious  husbandman  of  Islip,  who,  though  at  first  laughed  at,  has  since  been  followed 
even  by  those  very  persons  that  scorned  his  experiment."  The  first  grass  tried  after  rye-grass  appears 
to  have  been  the  Phlfeum  pratense,  by  Rocque  of  Walham  Green,  about  1760.  Soon  afterwards  the  seed 
of  cock's-foot  grass  was  introduced  from  Virginia,  under  the  name  of  orchard-grass,  by  the  Society  of 
Arts.  i^Ann.  Beg.  1765.  141.) ;  fox-tail  was  tried  at  a  later  period,  on  the  suggestions  of  StiUingfleet  and 
Curtis. 

5645.  StiUingfleet,  about  1759,  drew  the  attention  of  the  reading  agriculturist  to  the  selection  of  different 
species  of  grasses  ;  as  did  Dr.  Anderson  about  the  same  time,  and  Swayne  {Grumina  Pdscua)  and  Curtis 
(Observations  on  British  Grasses)  soon  afterwards.  The  origin  of  this  attention  to  grasses  and  native 
plants  may  be  traced  to  the  practice  of  forming  local  floras  by  botanists,  and  especially  to  the  Flora  Suta'ca 
of  Linuc-Eus;  and  the  British  Floras  of  Hudson,  Withering,  Lightfoot,  Smith,  &c.  in  which  the  medical 
and  economical  properties  of  the  plants  were  mentioned  ;  and,  in  imitation  of  Linnaus,  particular  notice 
taken  of  the  animals  which  fed  upon  them. 

.">64ti.  Jolin  Duke  of  Bedford  made  the  latest  and  most  laborious  efforts  towards  attaining  a  knowledge 
of  the  comparative  value  of  all  the  British  and  some  foreign  grasses  worth  cultivating.  The  result  is  given 
in  an  appendix  to  Sir  H.  Davy's  Agricultural  Chemistry,  and  more  at  large  in  Sinclair's  Hortus  Gramlncus 
fVoburnensis,  8vo.  id  edit,  lS2.i,  a  work  which  may  truly  be  said  to  form  an  epoch  in  this  department  of 
agriculture,  and  which  will  probably  long  continue  to  be  the  ground-work  of  all  that  shall  continue  to  be 
done  in  this  branch  of  the  subject 

5647.  With  respect  to  the  general  culture  of  grasses,  though  no  department  of  agricul- 
ture is  more  simple  in  the  execution,  yet,  from  their  nature,  considerable  judgment  is 
required  in  the  design.  Though  grasses  abound  in  every  soil  and  situation,  yet,  all  the 
species  do  not  abound  in  every  soil  and  situation  indifferently.  On  the  contrary,  no 
class  of  perfect  plants  is  so  absolute  and  unalterable  in  its  choice  in  this  respect.  The 
creeping-rooted  and  stoloniferous  grasses  will  grow  readily  on  most  soils ;  but  the 
fibrous-rooted  species,  and  especially  the  more  delicate  upland  grasses,  require  particular 
attention  as  to  the  soil  in  which  they  are  sown  ;  for  in  many  soils  they  will  either  not 
come  up  at  all,  or  die  away  in  a  few  years,  and  give  way  to  the  glasses  which  would 
naturally  spring  up  in  such  a  soil  when  left  to  a  state  of  nature.  Hence,  in  sowing 
down  lands  for  permanent  pasture,  it  is  a  good  method  to  make  choice  of  those  grasses 
which  thrive  best  in  adjoining  and  similarly-circumstanced  pastures  for  a  part  of  the 
seed;  and  to  mix  with  these  what  are  considered  the  verj'  best  kinds. 

5648.  The  most  important  feature  in  the  culture  of  pasture  grasses  is  mixture  of  sorts.  The  husband- 
man, observes  one  of  the  most  scientific  agriculturists  in  Scotland,  who  clothes  his  fields  only  with  rye- 
grass and  clover,  employs  a  limited  machinery,  the  former  being  unproductive  in  summer,  the  latter 
moderately  so  in  spring  ;  but  when  he,  for  this  purpose,  uses  a  variety  of  plants  differing  in  their  habits 
of  growth,  and  ijeriods  of  luxuriance,  a  numerous  and  powerful  machinery  is  kept  successively  in  full 
operation.     (Quar.  Jour.  Ag.  vol.  ii.  p.  247.) 

5649.  The  effect  of  a  rnixture  of  grasses  maybe  accounted  for  from  some  species  putting  forth  their 
foliage,  and  reaching  a  maximum  of  produce  at  different  periods  from  other  kinds.  From  some  being 
gregarious  or  social,  and  others  solitary  and  never  producing  a  close  turf;  by  sowing  seeds  of  several 
species  together,  which  are  dissimilar  in  their  habits  of  growth,  and  arrive  at  a  maximum  of  produce  at 
different  periods  of  summer  and  autumn,  there  is  secured  throughout  the  season  a  succession  of  fresh 
herbage,  rendered,  by  the  erect  and  creeping  foliage  of  the  different  species,  so  dense  and  abundant 
as  greatly  to  surpass  in  quantity  that  obtained  from  the  cultivation  of  two  or  three  kinds  only. 
(Ibid.  p.  246.) 

5650.  Kew  and  excellent  varielu's  of  many  of  the  grasses,  especially  those  used  or  fit 
to  be  used  in  the  convertible  husbandry,  might  no  doubt  be  obtained  by  selection  and 
cross-breeding,  and  it  is  much  to  be  wished  that  this  were  attempted  by  cultivators. 

5651.  T/ie  grasses  to  be  here  treated  of  may  be  classed  as  tall  sorts,  or  those  best  fitted 
for  hay ;  and  dwarf  grasses,  or  those  fit  only  for  pasturage  :  those  experimented  on  at 
Wobum  will  next  be  noticed. 

Sect.  I.     Tall-growing  or  Hay  Grasses. 

5652.  The  hay  grasses  for  the  puri^oses  of  agriculture  may  be  advantageously  divided 
into  those  of  temporarj',  and  those  of  permanent  duration. 

SuBSECT.  I.     Tall  or  Hay  Grasses  nf  temporary  Duration. 
565i.    The  most  valuable  of  this  division  are  the  biennial,  or,  as  it  is  commonly  but 
erroneously  called,  the  annual,  perennial,  and  subperennial  rye-grass  (Jig.  789.  a),  the 
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cock's-foot  grass(6),  and  woolly  soft  grass(e). 
Where  a  crop  of  hay  is  desired  within  the 
year,  it  is  necessary  to  resort  to  such  grasses 
as  are  annuals  in  the  strict  sense  of  the  word ; 
and  none  can  be  better  for  this  purpose  than 
the  common  oat  (Avena  sativa),  cut  and 
made  into  hay  when  it  comes  into  flower. 
Next  in  order  may  be  mentioned  the  other 
cereal  grasses  and  the  annual  varieties  of 
^romus :  the  latter,  however,  are  very  coarse 
grasses,  though  prolific  in  culm. 

5654.  The  hiennicd  rtje-grass  (iolium 
perf^nne  var.  bienne  L.)  is  well  known,  as 
being  universally  sown,  either  with  or  with- 
out clover,  among  corn  crops,  with  a  view 
to  one  crop  of  hay  in  the  succeeding  season. 
It  attains  a  greater  height,  and  produces  a  longer  broader  spike  of  flowers,  than  the 
perennial  rye-grass,  and  the  produce  in  hay  is  considered  greater  than  that  of  any  other 
annual  grass,  equally  palatable  to  cattle.  It  prefers  a  rich  loamy  soil,  but  will  grow  on 
any  surface  whatever,  not  rock  or  undecayed  bog. 

5655.  The  perennial  rye-grass  (iolium  per^nne  L.  Tvraie  vivace,  Fr. ;  Daurende 
Lolche,  Ger.  ;  and  Loglio  vivace,  Ital.)  differs  from  the  other  in  being  of  somewhat 
smaller  growth,  and  in  abiding  for  several  years,  according  to  the  variety  and  the  soil 
and  culture. 

5(556.  Many  consider  this  grass  coarse,  benty,  and  very  exhausting  to  the  soil ;  but,  after  all  the  experi. 
ments  that  have  been  made  on  the  other  grasses,  none  have  been  found  to  equal  it  for  a  course  of  mowing 
and  pasturing  for  two,  three,  or  seven  years.  It  is  sown  in  Italy,  and  especially  in  LombarUy,  and  also  in 
France  and  Germany,  along  with  clover,  for  the  same  purposes  as  in  this  country;  and,  as  Von  Thaer  has 
remarked,  though  some  have  tried  other  species,  both  in  these  countries  and  in  England,  they  have  in  tlie 
end  returned  to  rye-grass.  When  intended  as  a  pasture-grass,  if  stocked  hard,  and  when  for  hay,  if  mown 
early,  the  objections  to  it  are  removed.  {Code  of  Agriculture.)  G.  Sinclair  says  the  circumstance  of  its 
producing  abundance  of  seed,  which  is  easily  collected,  and  vegetates  freely  on  any  soil,  its  early  perfection 
and  abundant  herbage  the  first  year,  which  is  much  relislied  by  cattle,  are  the  merits  which  have  upheld 
it  to  the  present  day,  and  will  probably  for  some  time  to  come  continue  it  a  favourite  grass  among  farmers. 
But  the  lattermath  is  inconsiderable,  the  plant  impoverishes  the  soil  in  a  high  degree  if  not  cut  before  the 
seed  ripens.  When  this  is  neglected,  the  field  after  midsummer  exhibits  only  a  brown  surface  of  withered 
straws.  Let  the  produce  and  nutritive  powers  of  rye-grass  be  compared  with  those  of  the  cock's-foot 
grass,  and  it  will  be  found  inferior  nearly  in  the  proportion  of  5  to  18  ;  to  meadow  fox-tail  of  S  to  12  ;  and 
to  meadow  fescue  of  5  to  17.  (Horf.  Gram.  Wob.  2d  edit.  215.  and  see  §  5f>62.)  In  a  subsequent  page  he 
observes,  "  The  new  varieties,  however,  of  this  species  of  grass,  which  have  been  discovered  of  late  years, 
remove  in  a  considerable  degree  the  serious  objections  which  applied  to  the  common  rye-grass."  {lb.  412.) 
The  varieties  alluded  to  are  all  perennial,  and  as  under : 


A 


Slender  rye-fp-ass,  common  in  dry  impoverished  paBture  land. 

Compound  or  broad  apikcd  rye-grasSt  found  in  rich  soils,  long 
tinder  grass,  and  chiefly  in  beaten  parts,  as  cart-ways,  &c.  It 
has  a  short  broad  spike,  crowded  with  spikelets  at  tlie  top. 

Paceu't  rye-grass,  found  in  rich  meadow  lands,  and  mtro- 
duced  by  Pacey,  a  cultivator  in  the  uplands  ol  Staffordshire  ; 
spike  nearly  upright,  spikelets  shorter  than  in  the  compound 
rye-grass,  the  stem  furnished  with  long  leaves,  and  the  root 
leaves  large  and  numerous.  Sinclair  considers  this  the  most 
valuable  variety  of  the  rye. grass. 

Whitniorth's  rye-grats,  introduced  by  G.  Whitworth,  Esq., 


of  Acre  House,  Lincolnshire,  an  eminent  cultivator  of  the 
pasture  grasses,  who,  in  18*^3,  had  60  varieties  of  L61ium 
perenne  under  experiment. 

Stick-ni't/'s  rye-grass f  introduced  by  Stickney  of  Holdemess. 

Russell's  rye-grass,  first  cultivated  by  the  late  H.  Holditch, 
Esq.,  editor  of  T/ie  Farmer's  Journal,  from  seed  ohtained  of  a 
plant  in  a  rich  fen  pasture,  pointed  out  to  Holditch  by  the 
Duke  of  Bedford. 

Church  benne/,  or  Church  bent-grass,  an  excellent  variety  of 
rye-grass,  cultivated  in  some  parts  of  Berkshire. 


All   the  above,  except  the  first  two,  are  excellent  varieties.     Pacey's  and  Russell's   are  considered 
the  best. 

5657.  Tfie  proportional  value  which  the  grass  at  the  time  of  flowering  bears  to  the  grass  at  the  time  the 
seed  is  ripe,  is  as  10  to  11.  The  proportional  value  which  the  grass  of  the  lattermath  bears  to  the  grass  at 
the  time  of  flowering,  is  as  4  to  10  ;  and  to  grass  at  the  time  the  seed  is  ripe,  as  4  to  11. 

5658.  The  seed  of  perennial  rye-grass  is  not  to  be  distinguished  from  that  of  the  annual  variety.  It  may 
be  collected  by  hand,  in  most  parts  of  Britain,  from  old  pastures,  and  a  considerable  quantity  is  annually 
BO  procured  in  Kent  and  Sussex.  It  is  also  grown  purposely  for  seed  in  England  and  Scotland.  Formerly 
it  was  the  practice  for  fanners  to  collect  the  seed  which  dropped  from  the  hay  used  by  their  horses;  but 
rye-grass,  grown  for  hay,  is  now  cut,  by  all  judicious  farmers,  when  it  is  just  corning  into  flower ;  and  there- 
fore to  collect  the  glumes  or  empty  husks  can  be  of  no  use  as  seed.  It  has  also  been  a  common  practice, 
in  regard  to  rye-grass,  to  let  the  mixed  crop  of  that  and  clover  stand  till  the  seeds  of  the  former  have 
attained  a  considerable  degree  of  ripeness,  when  it  is  cut  down  and  made  into  hay,  in  the  usual  manner; 
and  the  seeds  of  the  rye-grass  are  separated  by  the  use  of  the  flail,  commonly  before  the  hay  is  put  into 
the  field. ricks.  Sometimes,  when  but  a  small  quantity  is  wanted,  the  hay  is  merely  shaken  well  upon  a 
cloth,  when  it  is  building  in  the  stack-yard;  or  afterwards  in  the  stable-loft,  before  it  is  put  into  the 
horse's  racks.  But  in  all  of  these  methods,  in  order  to  obtain  good  seed,  the  clover  must  remain  uncut 
beyond  the  proper  season  ;  and  it  is  thus  materially  injured  in  quality,  while  the  value  of  the  rye-grass 
seed,  in  such  a  crop,  is  merely  a  secondary  consideration. 

5659.  When  seed  is  the  principal  object  ol' the  culture  of  rye-grass,  it  ought  not  to  be  mixed  with  clover  at 
all,  though  it  may  be  sown  along  with  any  of  the  kinds  of  corn,  and  treated  the  year  after  in  every  respect 
as  a  crop  of  corn ;  bound  up  in  sheaves,  built  in  stacks,  threshed  with  the  flail,  and  dressed  by  the  win- 
nowing.machine  in  the  same  manner. 

5660.  The  difficulty  of  distinguishing  between  the  annual  and  perennial  varieties  of  rye-grass  has  led  to 
the  practice,  in  some  places,  of  cutting  or  pasturing  the  first  year's  crop,  and  taking  a  crop  for  seed  the 
second  year.  If  the  growth  of  the  rye-grass  plants  be  close  and  vigorous  the  second  year,  there  is  reason 
lobe  satisfied  that  the  seed  is  of  the  perennial  variety;  and  though  red  clover  was  sown  with  the  rye-grass, 
a  great  part  of  it  disappears  by  that  time,  and  forms  but  a  small  portion  of  the  second  year's  cutting.  (Sup. 
Encyc.  Brit,  art  jigr.) 
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5661,  The  cock's-foot  grass  (Dactylis  glomcriita  L. ,_fig. 788.  b)  is  an  imperfect  perennial, 
and  grows  naturally  on  dry  sandy  soils.  This  grass  may  be  known  by  its  coarse  appear- 
ance, both  of  the  leaf  and  spike,  and  also  by  its  whitish  green  hue. 

5662.  One  writer  savs,  he  has  cultivated  it  largely,  and  to  his  satisfaction,  on  wet  loams  on  a  clay  marl 
bottom,  upon  which  the  finer  grasses  are  apt  to  give  way  in  a  few  years  to  the  indigenous  produce.  If 
suffered  to  rise  high,  it  is  very  coarse;  but,  fed  close,  is  a  very  valuable  sheep  pasture.  He  has  sown  two 
bushels  an  acre,  and  lOlbs.  common  red  clover;  and  when  the  clover  wears  out,  the  grass  fills  the  lands 
and  abides  well  in  it.  It  grows  well  in  winter.  It  has  been  found  highly  useful  as  an  early  sheep  feed.  It  is 
early,  hardy,  and  productive,  but  is  a  coarser  plant  than  rye-grass,  and  requires  even  greater  attention  in 
regard  to  being  cut  soon,  or  fed  close.  It  docs  best  by  itself,  and  the  time  of  its  ripening  being  different 
from  that  of  clover,  it  does  not  suit  well  to  be  mixed  with  that  plant.  The  pasturage  it  affords  is  luxuriant, 
and  particularly  agreeable  to  sheep.  It  is  cultivated  to  a  great  extent,  and  with  astonishing  success,  at 
Holkham.  The  quantity  of  sheep  kept  upon  it,  summer  and  winter,  is  quite  surprising ;  and  the  land  be- 
comes renovated  by  lying  two  or  three  years  under  this  grass,  and  enriched  by  the  manure  derived  from 
the  sheep.  A  field,  in  the  park  at  Woburn,  was  laid  down  in  two  equal  parts,  one  part  with  rye-grass  and 
white  clover,  and  the  other  part  with  cock's-foot  and  red  clover :  from  the  spring  till  midsummer,  the 
sheep  kept  almost  constantly  on  the  rye-grass  ;  but  after  that  time  they  left  it,  and  adhered  with  equal 
constancy  to  the  cock's-foot  during  the  remainder  of  the  season.  In  The  Code  (if  Agriculture  (p.  497. 
3d  edit.)  it  is  stated,  that  Sinclair  of  Woburn  considers  "  no  grass  so  well  suited  for  all  purposes  as 
cock's-foot ;  "  and  in  the  second  edition  of  the  Hortus  Gramlneus  WobnrnMsis,  it  is  observed,  that  if  one 
species  only  is  thought  preferable  to  another  in  the  alternate  husbandry,  that  species  is  the  iJactylis  glo. 
merMa,  from  its  more  numerous  merits.  But  a  certain  supply  of  the  most  nutritious  herbage  throughout 
the  season  will  be  in  vain  looked  for  from  any  one  species  of  grass,  and  can  only  be  found  where  nature 
has  provided  it  in  a  combination  of  many.  None  appear  better  fitted  for  mixing  with  Z)actylis  than 
Festtica  duriuscula  and  pratensis,  P6a  trivialis,  //olcus  nven^ceus, /"hlfeum  pratense,  /.iilium  perenne, 
and  white  clover.  "  A  combination  thus  formed,  of  three  parts  cock's-foot,  and  one  part  of  these  species 
just  mentioned,  will  secure  the  most  productive  and  nutritive  pasture  in  alternation  with  grain  crops,  on 
soils  of  the  best  quality  ;  and  even  on  soils  of  an  inferior  nature,  under  the  circumstances  of  unfavourable 
seasons,  will  aflTard  nutritive  herbage,  when  otherwise  the  land  would  have  been  comparatively  devoid  of 
it,  if  one  species  of  grass  only  had  been  employed."    {Hort.  Grain,  Wob.  9d  edit.  414.) 

56ft3.  T/te  proportional  value  which  the  grass  at  the  time  of  flowering  bears  to  the  grass  at  the  time  the 
seed  is  ripe,  is  as  5  to  7  nearly.  The  proportional  value  which  the  grass  of  the  lattermath  bears  to  the  grass 
at  the  time  of  flowering,  is  as  6  to  10  ;  and  to  the  grass  at  the  time  the  seed  is  ripe,  as  6  to  14.  Sixty-four 
drachms  of  the  straws  at  the  time  of  flowering  aflford  of  nutritive  matter  1  2  dr.  The  leaves  or  lattermath, 
and  the  straws  simply,  are  therefore  of  equal  proportional  value;  a  circumstance  which  will  point  out  this 
grass  to  be  more  valuable  for  permanent  pasture  than  for  hay.  The  above  details  prove,  that  a  loss  of 
nearly  one  third  of  the  value  of  the  crop  is  sustained,  if  left  to  the  period  when  the  seed  is  ripe,  though  the 
proportional  value  of  the  grass  at  that  time  is  greater,  ?'.  c.  as  7  to  5.  The  produce  does  not  increase  if  the 
grass  is  left  growing  after  the  period  of  flowering,  but  uniformly  decreases  ;  and  the  loss  of  lattermath  (from 
the  rapid  growth  of  the  foliage  after  the  grass  is  cropped)  is  very  considerable.  These  circumstances  point 
out  the  necessity  of  keeping  tins  grass  closely  cropped,  either  with  the  scythe  or  cattle,  to  reap  the  fuU 
benefit  of  its  merits. 

5664.  The  ivoolli/  soft  grass  (iifolcus  lanatus  L.,Jig.  580.  c)  is  an  imperfect  perennial, 
and  rather  late  flowering  grass,  of  a  short  unsubstantial  appearance,  and  found  chiefly  in 
poor  dry  soils.  It  is,  however,  a  very  common  grass,  and  grows  on  all  soils,  from  the 
richest  to  the  poorest.  It  affords  abundance  of  seed,  which  is  light,  and  easily  dispersed 
by  the  wind. 

5665.  It  ivas  cultivated  at  Woburn  on  a  strong  clayey  loam,  and  the  proportional  value 
which  the  grass  at  the  time  the  seed  is  ripe,  bears  to  the  grass  at  the  time  of  flowering, 
is  as  1 1  to  1 2.  Young  of  Essex  observes  of  this  grass,  that  it  flourishes  well  on  any 
moist  soil,  and  should  be  sown  chiefly  with  a  view  to  sheep,  for  it  is  not  so  good  for 
other  stock  :  many  acres  of  it  have  been  cultivated  on  his  farm  for  sheep,  and  it  has 
answered  well  when  kept  close  fed.  Marshal,  in  his  Midland  Comities,  mentions  it  as 
a  good  grass  for  cows  and  other  cattle,  but  bad  for  horses.  In  his  Rural  Economy  of 
Yorkshire,  he,  however,  condemns  it  altogether. 

5666.  According  to  Sinclair,  of  Woburn,  "  it  appears  to  be  generally  disliked  by  all 
sorts  of  cattle.  The  produce  is  not  so  great  as  a  view  of  it  in  the  fields  would  indicate  ; 
but  being  left  almost  entirely  untouched  by  cattle,  it  appears  the  most  productive  part  of 
the  herbage.  The  hay  wliich  is  made  of  it,  from  the  nmnber  of  downy  hairs  which 
cover  the  surface  of  the  leaves,  is  soft  and  spongy,  and  disliked  by  cattle  in  general." 
The  Woburn  experiments  lead  to  the  conclusion  that  the  IIolcus  mollis  is  a  better  hay 
plant  than  the  species  here  noticed ;  but  as  that  is  a  more  durable  perennial  it  is  less 
fitted  for  the  temporary  purposes  of  this  section. 

5667.  The  culture  of  these  grasses  may  be  considered  the  same  as  that  of  rye-grass, 
which  was  discussed  when  treating  of  clover  and  rye-grass.  (5540.)  Tlie  seeds  of  all  of 
them  are  sold  by  the  principal  seedsmen,  or  may  be  gathered  on  grass-fields,  or  hedge 
wastes,  by  women  or  children  at  an  easy  rate. 

SuBSECT.  2.      Tailor  Hay  Grasses  of  permanent  Dtiration. 

5668.  No  permanent  grass  has  been  found  equal  to  the  rye-grass  for  the  purposes  of 
convertible  husbandry,  but  others  have  been  selected  wliich  are  considered  superior  for 
hay  meadows.  The  principal  of  these  are  the  fescue,  fox-tail,  and  meadow-grass.  Agri- 
culturists, indeed,  are  not  all  agreed  on  the  comparative  merits  of  these  grasses  with  rye- 
grass ;  but  there  are  none  who  do  not  consider  it  advisable  to  introduce  a  portion  of  each, 
or  most  of  these  species  along  with  rye-grass,  in  laying  down  lands  to  permanent  pasture. 
The  nutritive  products  of  these  grasses,  of  perennial  rye-grass,  and  of  that  singular  grass 
florin,  arc  thus  given  by  Sir  II.  Davy  :  i— 
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Systematic  Name. 

English  Name. 

In  100  Parts. 

Whole 

quantityof 

soluble  or 

milritive 

matter. 

Mucilage 
or  starch. 

Saccha- 
rine mat- 
ter or 

sugar. 

(Jluten  or 
albumen. 

Extract  or 

matter 
reniiered 
insoluble 

during  eva- 
poration. 

Festuca  /olikcoa  {fig.l'M.  c) 
//olcus  odorJitus 
Anthoxanthum  vcrnum 
yilopecilrus  pratdnsis  [tl] 
Pva  f^rtilis  (c) 
triviStlis  (/) 
CynosCirus  cristitus 
iolium  peri?mie 
//gr6stis  stolonifera 

Spiked  fescue  grass 
Sweet-scented  soft  grass 
Sweet-scented  vernal  grass 
Meadow  fox-tail  grass 
Fertile  meadow  grass 
Roughish  meadow  grass 
Crested  dog's-tail  grass 
Perennial  rye-grass 
Fiorin 
Fiorin  cut  in  winter 

ly 

8-2 
50 

78 
39 

.  39 

76 

15 

43 
2-1 
65 
29 
28 
26 
46 
6i 

2 
4 
4 
3 
6 
5 
3 
4 
5 
8 

1 
1 

2 
6 
3 
6 
7 
6 
4 
5 
2 
3 

5669.  Of  the  fescue  grass  there  are  three  species  in  the  highest  estimation  as  meadow 
hay  grasses,  viz.  the  meadow,  tall,  and  spiked  fescue,  (fig.  790.  a,  b,  c.) 

5670.  The  F.  pratensfs  (a),  or  the  meadow  or  fertile  fescue  grass,  is  found  in  most  rich  meadows  and 
pastures  in  England,  and  is  highly  grateful  to  every  description  of  stock.  It  is  more  in  demand  for  laying 
down  meadows  than  any  other  species  except  the  rye-grass.  By  the  Woburn  experiments,  the  value  of 
this  grass  at  the  time  the  seed  is  ripe,  is  to  that  of  the  grass  at  the  time  of  flowering,  as  6  to  18.  The  loss 
which  is  sustained  by  leaving  the  crop  of  this  grass  till  the  seed  be  ripe  is  very  great,  "that  it  loses  more 
of  its  weight  in  drying  at  this  stage  of  growth,  than  at  the  time  of  flowering,  perfectly  agrees  with  the 
deficiency  of  nutritive  matter  in  the  seed  crop,  in  proportion  to  that  in  the  flowering  crop:  the  straws 
being  succulent  in  the  former,  they  constitute  the  greatest  part  of  the  weight;  but  in  the  latter  they  are 
comparatively  withered  and  dry,  consequently  the  leaves  constitute  the  greatest  part  of  the  weight  It 
may  be  observed  here,  that  there  is  a  great  difference  between  straws  or  leaves  that  have  been  dried  after 
they  were  cut  in  a  succulent  state,  and  thtjse  which  are  dried  by  nature  while  growing.  The  former  re- 
tain all  their  nutritive  powers  ;  but  the  latter,  if  completely  dry,  very  little,  if  any. 

5671.  The  tall  or  hifcrtile  fescue  grass  [Fes/itca  elatior  E.  B.  b)  is  closely  allied  to  the  Festuca  pratensis, 
from  which  it  differs  in  little,  except  that  it  is  larger  in  every  respect.  The  produce  is  nearly  three  times 
that  of  the  F.  prati'nsis,  and  the  nutritive  powers  of  the  grass  are  superior,  in  direct  proportion,  as  6  to  8. 
The  proportional  value  which  the  grass  at  the  time  the  seed  is  ripe,  bears  to  the  grass  at  the  time  of  flower, 
ing,  is  as  12  to  20.  The  proportional  value  which  the  grass  of  the  lattermath  bears  to  that  of  the  crop,  is  as 
16  to  20;  and  to  the  grass  at  the  time  the  seed  is  ripe,  as  12  to  16  inverse.  Curtis  observes,  that  as  the  seeds 
of  this  plant,  when  cultivated,  are  not  fertile,  it  can  only  be  introduced  by  parting  its  roots  and  planting 
them  out;  in  this  there  would,  says  he,  be  no  great  difficulty,  provided  it  were  likely  to  answer  the  ex- 
pense, which  he  is  strongly  of  opinion  it  would  in  certain  cases  ;  indeed  he  has  often  thought  that  meadows 
would  be  best  formed  by  planting  out  the  rootsof  grasses,  and  other  plants,  in  a  regular  manner  ;  and  that, 
however  singular  such  a  practice  may  appear  at  present,  it  will  probably  be  adopted  at  some  future  period  : 
this  great  advantage  would,  he  says,  attend  it,  noxious  weeds  might  be  more  easily  kept  down,  until  the 
grasses  and  other  plants  had  established  themselves  in  the  soil 

5672.  The  spiked  fescue  grass,  or  darnel  fescue  grass  {FesHica  /oUacea  L.  c),  resembles  the  rye-grass  in 
appearance,  and  the  tall  fescue  grass  in  the  infertility  of  its  seeds.  It  is  considered  superior  to  ryegrass 
either  for  hay  or  permanent  pasture,  and  improves  in  proportion  to  its  age,  which  is  the  reverse  of  what 
takes  place  with  the  rye-grass. 

5673.  The  meadoiv  fox-tail  grass  (^lopecunis  pratensis,  d)  is  found  in  most  mea- 
dows ;  and  when  the  soil  is  neither  vei-y  moist  nor  very  dry,  but  in  good  lieart,  it  is 
very  productive.  It  also  docs  well  on  water  meadojys.  Sheej)  and  liorses  seem  to  have 
a  greater  relish  than  oxen  for  tliis  grass, 

5674.  In  the  Jf'oburn  experiments,  it  was  tried  both  on  a  sandy  loam  and  a  clayey  loam,  and  the  result 
gave  nearly  three  fourtlis  of  produce  greater  from  a  clayey  loam  tlian  from  a  sandy  soil,  and  the  grass 
from  the  latter  is  comparatively  of  less  value,  in  proportion  as  4  to  6.  The  straws  produced  by  the 
sandy  soil  are  deficient  in  number,  and  in  every  respect  less  than  those  from  the  clayey  loam ;  which 
will  account  for  the  unequal  quantities  of  the  nutritive  matter  afforded  by  them  ;  but  the  proportional 
value  in  which  the  grass  of  the  lattermath  exceeds  that  of  the  crop  at  the  time  of  flowering,  is  as  4  to  3  :  a 
difference  which  appears  extraordinary,  when  the  quantity  of  flower. stalks  which  are  in  the  grass  at  the 
time  of  flowering  is  considered.  In  the  Anthoxanthum  odoratum  the  proportional  difference  between  the 
grass  of  these  crops  is  still  greater,  nearly  as  4  to  9 ;  in  the  Pba  pratensis  they  are  equal ;  but  in  all  the 
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latter  flowering  grasses  experimented  upon,  the  flowering  straws  of  which  rcsemblethoseof  the  -41opecCirus 
pratensis,  or  AnthoxSnthum  odoratum,  the  greater  proportional  value  is  always,  on  the  contrary  found  in 
the  grass  of  the  flowering  crop.  Whatever  the  cause  may  be,  it  is  evident  that  the  loss  sus'tained  by 
taking  the  crops  of  these  grasses  at  the  time  of  flowering  is  considerable.  The  proportional  value  which 
the  grass  at  the  time  of  flowering  bears  to  that  at  the  time  the  seed  is  ripe,  is  as  6  to  9.  The  proportional 
value  which  the  whole  of  the  latterraath  crop  bears  to  that  at  the  time  the  seed  is  ripe,  is  as  5  to  9  •  and 
to  that  at  the  time  of  flowering,  proportionably  as  13  to2+.  Next  to  the  fescue,  this  grass  is  in  thi? 
greatest  reputation  for  laying  down  mowing  grounds  ;  but  it  is  unfortunately  subject  to  the  rust  in  some 
situations. 

5675.  Of  the  meadow  grass  there  are  two  species  in  esteem  as  hay  plants,  the  smooth-stalked,  and  roughish. 
These  plants  compose  the  greater  part  of  the  celebrated  Orcheston  meadows  near  Salisbury,  and  also  of 
the  meadows  near  Edinburgh. 

567fi.  T/ic  great  or  sniooth  stalked  meadow  grass,  the  spear  grass  of  America  {P6a  pratensis,  e),  is  dis. 
tinguished  by  its  height,  smooth  stem,  and  creeping  roots.  According  to  Sole  it  is  the  best  of  all  the 
grasses  :  its  foliage  begins  to  shoot  and  put  on  a  fine  verdure  early  in  the  spring,  but  not  so  soon  as  some 
other  grasses.  Every  animal  that  eats  grass  is  fond  of  it;  while  it  makes  the  best  hay,  and  affords  the 
richest  pasture.  It  abounds  in  the  best  meadows  about  Laycock  and  Chippenham,  and  has  the  valuable 
property  of  abiding  in  the  same  land,  while  most  other  grasses  are  continually  changing.  According  to 
some  it  delights  in  rather  a  dry  than  a  moist  s6il  and  situation,  on  which  account  it  keeps  its  verdure 
better  than  most  others  in  dry  seasons  ;  but  it  thrives  most  luxuriantly  in  rich  meadows. 

5677.  By  the  Woburn  experiments,  the  proportional  value  in  which  the  grass  of  the  lattermath  exceeds 
that  of  the  flowering  crop,  is  as  6  to  7.  Tlie  grass  of  the  seed-crop,  and  that  of  the  lattermath,  are  of 
equal  value.  This  grass  is,  therefore,  of  least  value  at  the  time  the  seed  is  ripe  ;  a  loss  of  more  than  one 
fourth  of  the  value  of  the  whole  crop  is  sustained  if  it  is  not  cut  till  that  period  ;  the  straws  are  then  dry, 
and  the  root-leaves  in  a  sickly  decaying  state  :  those  of  the  lattermath,  on  the  contrary,  are  luxuriant 
and  healthy.  This  species  sends  forth  flower-stalks  but  once  in  a  season,  and  those  being  the  most  valu. 
able  part  of  the  plant  for  the  purpose  of  hay,  it  will,  from  this  circumstance,  and  the  superior  value  of  the 
grass  of  the  lattermath,  compared  to  that  of  the  seed-crop,  appear  well  adapted  for  permanent  pasture. 
It  was  of  this  grass  that  the  American  prize  bonnet,  in  imitation  of  Leghorn,  was  manufactured  by  Miss 
Woodhouse. 

5678.  The  roughish  meadow  grass  (P6a  triviMis  L.,  f)  delights  in  moist,  rich,  and  sheltered  situations, 
when  it  grows  two  feet  high,  and  is  very  productive.  By  the  Woburn  experiments  it  appears  that  the 
proportional  value  in  which  the  grass  of  the  seed  crop  exceeds  that  at  the  time  of  flowering,  is  as  8  to  11. 
The  proportional  value  by  which  the  grass  of  the  lattermath  exceeds  that  of  the  flowering  crop,  is  as  8  to 
1-2  ;  and  that  of  the  seed  crop,  as  11  to  Y2.  Here,  then,  is  a  satisfactory  proof  of  the  superior  value  of  the 
crop  at  the  time  the  seed  is  ripe,  and  of  the  consequent  loss  sustained  by  taking  it  when  in  flower  ;  the 
produce  of  each  crop  being  nearly  equal.  The  deficiency  of  hay  in  the  flowering  crop,  in  proportion  to 
that  of  the  seed  crop,  is  very  striking.  Its  superior  produce,  the  highly  nutritive  powers  which  the  grass 
seems  to  possess,  and  the  season  in  which  it  arrives  at  perfection,  are  merits  which  distinguish  it  as  one  of 
the  most  valuable  of  those  grasses  which  affect  moist  rich  soils  and  sheltered  situations :  but  on  dry 
exposed  situations,  it  is  altogether  inconsiderable  ;  it  yearly  diminishes,  and  ultimately  dies  off,  not  unfre. 
quently  in  the  space  of  four  or  five  years. 

5679.  The  above  are  six  of  the  best  British  grasses,  for  either  dry  or  watered  meadows. 
Tlie  seeds  of  the  meadow  fescue,  fox-tail,  and  smooth  and  rough  meadow  grasses  may 
be  had  from  the  seedsmen,  and  they  are  sown  in  various  proportions  with  the  clovers  and 
rye-grass.  The  seeds  of  the  two  sorts  of  meadow  grass  are  apt  to  stick  together,  and 
require  to  be  well  mixed  with  the  others  before  being  sown.  The  tall  and  spiked  fescue 
grasses,  having  a  number  of  barren  flowers,  are  not  prolific  in  seeds,  and  they  are  therefore 
seldom  to  be  got  at  the  seed-shops ;  though  they  may  occasionally  be  had  there 
gathered  from  plants  in  a  wild  state. 

5680.  ^s  ha;/ grasses,  adapted  Jor  particular  soils  and  situations,  the  cat's  tailor 
Timothy,  floating  fescue,  and  florin  grass,  have  been  recommended ;  but  it  cannot  be 
said  that  the  opinions  of  cultivators  are  unanimous  in  their  favour.  Timothy  has 
certainly  been  found  to  answer  well  on  moist,  peaty  soils,  and  in  several  cases  florin  also. 

5681.  The  cat's  tail  or  Timothy  grass  (Phleumpratense  L.,Jig.  791.  a)  is  a  native  plant. 


and  found  both  in  dry  and  moist  soils.  It  was  first  brought  into  notice  by  Timothy 
Hudson,  about  1780,  who  introduced  it  from  Carolina,  where  it  was  in  great  repute. 
On  moist  rich  soils  it  is  a  proUfic  grass,  but  late  ;  on  dry  soils  it  is  good  for  little,  and 
for  cultivation  in  any  way  is  disapproved  of  by  Withering,  Swainc,  Curtis,  and  others, 
as  having  no  properties  in  which  it  is  not  greatly  siu-passed  by  the  ^lopecurus  pratensis. 
5682.  The  Woburn  experiments,  however,  present  this  grass  as  one  of  the  most  prolific  for  hay.  Sixty- 
four  drachms  of  the  straws  afforded  seven  drachms  of  nutritive  matter.    The  nutritive  powers  of  the 
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straws  simply,  therefore,  exceed  those  of  the  leaves,  in  the  proportion  of  28  to  8  ;  the  nutritive  powers  of 
the  grass,  at  the  time  of  flowering,  exceed  those  of  the  grass  at  the  time  the  seed  is  ripe,  in  the  proportion 
of  10  to  23  ;  and  the  nutritive  powers  of  the  lattermath,  those  of  the  grass  of  the  flowering  crop,  in  the 
proportion  of  8  to  10.  The  comparative  merits  of  this  grass  will,  from  the  above  particulars,  appear  to 
be  very  great ;  to  which  may  be  added  the  abundance  of  fine  foliage  that  it  produces  early  in  the  spring. 
In  this  respect  it  is  inferior  to  Pba  fertilis  and  Pha  angustifolia  only.  The  value  of  the  straws  at  the  time 
tlie  seed  is  ripe,  exceeds  that  of  the  grass  at  the  time  of  flowering,  in  the  jiroportion  of  28  to  10,  a  circum. 
stance  which  raises  it  above  many  others  ;  for  from  this  property  its  valuable  early  foliage  may  be  depas- 
tured to  an  advanced  period  of  the  season,  without  injury  to  the  crop  of  hay,  treatment  which  in  grasses 
that  send  forth  their  flowering  straws  early  in  the  season  would  cause  a  loss  of  nearly  one  half  in  the  value 
of  the  crop,  as  clearly  proved  by  former  examples ;  and  this  property  of  the  straws  makes  the  plant 
■peculiarly  desirable  for  hay.  In  moist  and  peaty  soils  it  has  in  various  instances  been  found  highly 
productive. 

5f)83.  The  Jloating  fesctie  grass,  Festuca  fluitans  [b),  is  found  in  rich  swamps,  especially 
in  Cambridgeshire,  where  it  is  said  to  give  the  peculiar  flavour  to  Cottenham  and 
Cheddar  cheese.      It  is  also  found  in  ditches  and  ponds  in  most  parts  of  the  country. 

5684.  It  is  greedily  devoured  by  every  description  of  slock,  not  excepting  hogs  and  ducks,  and  geese 
eagerly  devour  the  seeds,  which  are  small,  but  very  sweet  and  nourishing.  They  are  collected  in  several 
parts  of  Germany  and  Poland,  under  the  name  of  manna-seeds  {schwaden),  and  are  esteemed  a  delicacy 
in  soups  and  gruels.  When  ground  to  meal,  they  make  bread  very  little  inferior  to  that  from  wheat.  The 
bran  is  given  to  horses  that  have  the  worms  ;  but  they  must  be  kept  from  water  for  some  hours  afterwards. 
Geese,  and  other  water-fowl,  are  very  fond  of  the  seeds.  So  also  are  fish  ;  trout,  in  particular,  thrive  in 
those  rivers  where  this  grass  grows  in  plenty.  It  has  been  recommended  to  be  sowed  on  meadows  that 
admit  flooding;  but  Curtis  justly  remarks,  that  the  flote-fescue  will  not  flourish  except  in  land  that  is 
constantly  under  water,  or  converted  into  a  bog  or  swamp. 

568.5.  The  ivater  meadow  grass  (Poa  aqu;itica,  c)  is  found  chiefly  in  marshes,  but  will 
grow  on  strong  clays,  and  yield,  as  the  Woburn  experiments  prove,  a  prodigious  produce, 
flowering  from  June  to  September.      It  is  one  of  the  largest  of  our  grasses. 

5686.  In  the  fens  of  Cambridf;es/iire,  Lincolnshire,  See,  immense  tracts,  that  used  to  be  overflowed  and 
to  produce  useless  aquatic  plants,  and  which,  though  drained  by  mills,  still  retain  much  moisture,  arc 
covered  with  this  grass,  which  not  only  affords  rich  pasturage  in  summer,  but  forms  the  chief  part  of  the 
winter  fodder.  It  has  a  powerfully  creeping  root ;  and  bears  frequent  mowing  well.  It  is  sometimes  cut 
thrice  in  one  season  near  the  Thames.  It  grows  not  only  in  very  moist  ground,  but  in  the  water  itself; 
and  with  cat's-tail,  burr-reed,  itc,  soon  fills  up  ditches,  and  occasions  them  to  require  frequent  cleansing. 
In  this  respect  it  is  a  formidable  plant,  even  in  slow  rivers.  In  the  Isle  of  Ely  they  cleanse  these  by  an 
instrument  called  a  bear,  which  is  an  iron  roller,  with  a  number  of  pieces  of  iron,  like  small  spades,  fixed 
to  it;  this  is  drawn  up  and  down  the  river  by  horses  walking  along  the  bank,  and  tears  up  the  plants  by 
the  roots,  which  float,  and  are  carried  down  the  stream.  The  grass  was,  however,  cultivated  at  Woburn 
on  a  strong  tenacious  clay,  and  yielded  considerable  produce. 

5687.  The  Jiorin  grass  (^grostis  stolonifera,  d)  is  a  very  common  grass  both  in  wet 
and  dry,  rich  and  poor  situations.  Few  plants  appear  to  be  more  under  the  influence  of 
local  circumstances  than  this  grass.  On  dry  soils  it  is  worth  nothing ;  but  on  rich  marl 
soils,  and  in  a  moist  soil,  if  we  may  put  confidence  in  the  accounts  given  of  its  produce 
in  Ireland,  it  is  the  most  valuable  of  all  herbage  plants. 

5688.  It  xras  first  brought  into  notice  by  Dr.  Richardson  in  1809,  and  subsequently  extolled,  and  its 
culture  detailed  in  various  pamphlets  by  the  same  gentleman.  IL  appears  to  be  exclusively  adapted  for 
moist  peat  soils  or  bogs.  In  The  Code  of  Agriculture  it  is  said,  "  On  mere  bogs,  the  florin  yields  a  great 
weight  of  herbage,  and  is,  perhaps,  the  most  useful  plant  that  bogs  can  produce."  According  to  Sir  H. 
Davy,  the  fiorin  grass,  to  be  in  perfection,  requires  a  moist  climate  or  a  wet  soil ;  and  it  grows  luxuriantly 
in  cold  clays  unfitted  for  other  grasses.  In  light  sands,  and  in  dry  situations,  its  produce  is  much  inferior 
as  to  quantity  and  quality.  He  saw  four  square  yards  of  fiorin  grass  cut  in  the  end  of  January,  in  a  meadow 
exclusively  appropriated  to  the  cultivation  of  fiorin  by  the  Countess  of  Hardwicke,  the  soil  of  which  is  a 
damp  stiff  clay.  They  afforded  twenty-eight  pounds  of  fodder,  of  which  one  thousand  parts  afforded  sixty- 
four  parts  of  nutritive  matter,  consisting  nearly  of  one  sixth  of  sugar,  and  five  sixths  of  mucilage,  with 
little  extractive  matter.  In  another  experiment,  four  square  yards  gave  twenty-seven  pounds  of  grass. 
Lady  Hardwicke  has  given  an  account  of  a  trial  of  this  grass;  wherein  twenty-three  milch  cows,  and  one 
young  horse,  besides  a  number  of  pigs,  were  kept  a  fortnight  on  the  produce  of  one  acre.  On  the  Dukeof 
Bedford's  farm,  at  Maulden,  fiorin  hay  was  placed  in  the  racks  before  horses,  in  small  distinct  quantities, 
alternately  with  common  hay  ;  but  no  decided  preference  for  either  was  manifested  by  the  horses  in  this 
trial.  Fiorin  has  been  tried  in  the  highlands  of  Scotland,  and  a  premium  awarded  in  1821  for  a  field  of 
three  acres  planted  on  land  previously  worth  very  little,  at  Appin,  in  Argyleshire.  (Highl.  Soc.  Trans. 
vol.  vi.  p.  229.)  Hay-tea  has  also  been  made  from  fiorin,  and  found  useful  in  rearing  calves,  being  mixed 
with  oatmeal  and  skimmed  milk.    (Ibid.  p.  233.) 

5689.  There  are  other  species  of  Agrvstis,  as  the  A.  pali'istris  and  rcpens,  and  some  varieties  of  the  A. 
stolonifera,  that  on  common  soils  are  little  different  in  their  appearance  and  properties  from  fiorin.  On 
one  of  these,  the  narrow-leaved  creeping-bent  {A.  stolonifera  var.  angustifolia),  the  following  remarks  are 
made  in  the  account  of  the  Woburn  experiments.  "  From  a  careful  examination  of  the  creeping-bent 
with  narrow  leaves,  it  will  doubtless  ajjpear  to  possess  merits  well  worthy  of  attention,  though  perhaps  not 
so  great  as  they  have  been  supposed,  if  the  natural  place  of  its  growth  and  habits  be  impartially  taken  into 
the  account.  From  the  couchant  nature  of  this  grass,  it  is  denominated  couch-grass,  by  practical  men  ; 
and  from  the  length  of  time  that  it  retains  the  vital  power,  after  being  taken  out  of  the  soil,  it  is  called 
squitch,  quick,  full  of  life,"  &c. 

5690.  I'he  culture  of  Jiorin  is  different  from  that  of  other  grasses.  Though  the  plant  will  ripen  its  seeds 
on  a  dry  soil,  and  these  seeds  being  very  small,  a  few  jiounds  would  be  sufficient  for  an  acre,  yet  it  is  gene- 
rally propagated  by  stolones  or  root-shoots.  I'he  ground  being  well  pulverised,  freed  from  weeds,  and  laid 
into  such  beds  or  ridges  as  the  cultivator  may  think  advisable  ;  small  drills  an  inch  or  two  deep,  and  six 
or  nine  inches  asunder,  are  to  be  drawn  along  its  surface,  with  a  hand  or  horse-hoe,  or  on  soft  lands  with 
the  hoe-rake.  In  the  bottom  of  these  drills,  the  fiorin  shoots  (whether  long  or  short  is  of  no  consequence) 
are  laid  lengthways,  so  that  their  ends  may  touch  each  other,  and  then  lightly  covered  with  a  rake,  and 
the  surface  rolled  to  render  it  fit  for  the  scythe.  In  six  months  the  whole  surface  will  be  covered  with 
verdure,  and  if  the  planting  be  performed  early  in  spring,  a  large  crop  may  be  had  in  the  following  autumn. 
Any  season  will  answer  for  planting,  but  one  likely  to  be  followed  by  showers  and  heat  is  to  be  preferred. 
Those  who  wish  to  cultivate  this  grass  will  consult  Dr.  Richardson's  Neiv  Essay  on  Fiorin  Grass  (1813), 
and  also  The  Partner's  Magazine  for  1810-1-t.  Our  opinion  is,  that  neither  tiorin,  Timothy,  nor  floating 
fescue,  is  ever  likely  to  be  cultivated  in  Uritain  ;  though  the  latter  two  may  perhaps  succeed  well  on  the 
bogs  and  moist  rich  soils  of  Ireland,  where,  to  second  the  influence  of  the  soil,  there  is  a  moist  warm 
climate. 
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5691.  A  number  of  other  species  of  tall  grasses,  well  adapted  for  meadows  and  hay- 
making, might  be  here  enumerated ;  but  we  have  deemed  it  better  to  treat  only  of  the 
most  popular  sorts,  of  which  seeds  may  be  purchased ;  all  the  others  of  any  consequence 
will  be  found  in  a  tabular  view  (Sect.  TIL),  accompanied  by  a  summary  statement  of 
their  products  in  hay  and  aftermath,  nutritive  matter,  and  general  character. 

5692.  The  preparation  of  the  soil,  and  the  solving,  of  the  usual  nieadoiv  grasses,  differ  in 
nothing  from  those  of  clover  and  rye-grass  already  given.  The  after-treatment  of  dry 
meadows,  including  the  making  of  natural  hay,  will  be  found  in  the  succeeding  Chapter 
on  the  management  of  grass-lands ;  that  of  watered  meadows  was  naturally  given  when 
treating  of  their  formation.     (443 1 . ) 

Sect.  II.      Grasses  chiefly  adapted  for  Pasturage. 

5693.  In  treating  of  pasturage  grasses  we  shall  make  a  selection  of  such  as  have  been 
tried  to  some  extent,  and  of  which  the  seeds  are  in  the  course  of  commerce.  On  soils 
in  good  condition,  and  naturally  well  constituted,  no  better  grasses  can  be  sown  for 
pasturage  than  those  we  have  described  as  tall  grasses  for  hay-meadows ;  but  for  early 
and  late  pasturage,  and  secondary  soils,  there  are  others  much  more  suitable. 

.')694.  The  pasture  grasses  for  early  pasturage  on  all  soils  are  the  Anthoxinthum  odor^tum,  H6\caa 
odorSitus,  v^vfena  pubescens,  and  P6a  annua. 

5ii95.  The  pasture  grasses  for  late  herbage  on  all  soils  are  chiefly  the  different  species  of  y^grostis  and 
PMkum. 

5696.  The  pasture  grasses  for  poor  or  secondary/  soils  are  the  Cynosiirus  cristktus,  Festuca  duriuscula  and 
ov'ina,  Poa  comprfessa,  cristata,  and  angustilblia. 

5697.    The  grasses  that  afford  most  nutritive  matter  in  early  spring,  are   the  fox-tail 
grass  and  the  vernal  grass ;  the  former  has  been  already  mentioned  as  one  of  the  best 
hay-grasses. 
5698.  The  sweet-scented  iwrnal  grass  (Anthoxanthum  odor^tum,  ^n-.  792.  a)  is  common  in  almost  all 


pastures,  and  is  that  which  gives  the  fragrance  to  natural  or  meadow-hay.  It  is  chiefly  valuable  as  an 
early  grass  ;  for,  though  it  is  eaten  by  stock,  it  does  not  appear  to  be  much  relished  by  them.  From  the 
Woburn  experiments,  it  appears  that  the  smallness  of  the  produce  of  this  grass  renders  it  improper  for  the 
purpose  of  hay  ;  but  its  early  growth,  and  the  superior  quantity  of  nutritive  matter  which  the  lattermath 
affords,  compared  with  the  quantity  aftbrded  by  the  grass  at  the  time  of  flowering,  cause  it  to  rank  high 
as  a  pasture-grass,  on  such  soils  as  are  well  tittcd  for  its  growth  ;  such  are  peat-bogs,  and  lands  that  are 
deep  and  moist. 

5699.  The  downy  oal  grass  (j^vfenapubtscens,  h),  according  to  the  Woburn  experiments,  possesses  several 
good  qualities,  which  recommend  it  to  particular  notice  ;  itis  hardy,  early,  and  more  productive  than  many 
others  which  affect  similar  soils  and  situations.  Its  growth  after  being  cropped  is  tolerably  rapidj 
although  it  does  not  attain  to  a  great  length  if  left  growing;  like  the  Pha.  pratensis  it  sends  forth  flower- 
stalks  but  once  in  a  season,  and  it  appears  well  calculated  for  permanent  pasture  on  rich  light  soils. 

5700.  The  annual  vieadun^  grass  (/'ija  annua,  c)  is  the  most  common  of  all  grasses,  and  the  least  absolute 
in  its  habits.  It  is  almost  the  only  grass  that  will  grow  in  towns  .ind  near  works  where  the  smoke  of  coal 
abounds.  Though  an  annual  grass,  it  is  found  in  most  meadows  and  pastures  peri)etually  flowering, 
and  aftbrding  an  early  sweet  herbage,  relished  by  all  stock,  and  of  as  great  importance  to  birds  as  wheat  is 
to  man.  It  hardly  requires  tn  be  sown,  as  it  .springs  up  every  where  of  itself  However,  it  may  not  be 
amiss  to  sow  a  few  pounds  of  it  per  acre  wherever  perpetual  pasture  (not  hay)  is  the  object. 

.')70I.  The  fine  bent  grass  (^grostis  vulgjiris,  d)  is  one  of  the  most  common  grasses,  and,  according  to  the 
Woburn  experiments,  one  of  the  earliest.  The  A.  J)alustris  is  nearly  as  early  in  producing  its  foliage, 
though  both  flower  late,  and  neither  is  very  prolific  either  in  bulk  or  nutritive  matter. 

.0702.  The  narrow -leaved  meadow  grass  {Pha.  angustifblia,  e),  though  it  flowers  late,  yet  is  remarkable 
for  the  early  growth  of  the  leaves.  According  to  the  Woburn  experiments  the  leaves  attain  to  the  length 
of  more  than  twelve  inches  before  the  middle  of  April,  and  are  soft  and  succulent ;  in  May,  however, 
when  the  flower.stalks  make  their  appearance,  it  is  subject  to  the  disease  termed  rust,  which  affects  the 
whole  plant ;  the  consequence  of  which  is  manifest  in  the  great  deficiency  cf  produce  in  the  crop  at  the 
time  the  seed  is  ripe,  being  then  one  half  less  than  at  the  time  of  the  flowering  of  the  grass.  Though  this 
disease  begins  in  the  straws,  the  leaves  suffer  most  from  its  effects,  being  at  the  time  the  seed  is  ripe  com- 
pletely dried  up  :  the  straws,  therefore,  constitute  the  principal  part  of  the  crop  for  mowing,  and  they 
contain  more  nutritive  matter,  in  proportion,  than  the  leaves.  This  grass  is  evidently  most  valuable  for 
permanent  pasture,  for  which,  in  consequence  of  its  superior,  rapid,  and  early  growth,  and  the  disease 
beginning  at  the  straws,  nature  seems  to  have  designed  it.  The  grasses  which  approach  nearest  to  this  in 
respect  of  early  produce  of  leaves,  are  the  Pba.  ft'rtilis,  Dactylis  glomerita,  Phlfeum  prat^nsc,  yllopecilruj 
pratensis,  A\kna.  eliitior,  and  .Brumus  littoreus,  all  grasses  of  a  coarser  kind. 
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Trfticum  ripens. 
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5703.  The  best  natural  pastures  of  England,  examined  carefully  during  various  periods  of  the  season, 
were  found  by  Sinclair  of  Woburn  to  consist  of  the  following  plants  :  — 

^Ilopecurus  prattfnsis.  Phl^um  pratense.  K/cia  sepium.  P^a  annua. 

Z>actylis  glomerata.  Anthroxdnthura  odordtum.  L6lium  per(?nne.  ^vena  prat^nsis. 

Ff*^uca  prat^nsU.  Holcus  avenaceus.  ifromus  arv^nsis  (frequent). 

These  afford  the  principal  grass  in  the  spring,  and  also  a  great  part  of  the  summer  produce  :  — 
^v^na  flav(5scens.  Fesiiica  duriuscula.  Hdlcus  laniitus.  Lithyrus  prat^nsis. 

Hiirdeum  ptatdnse.  Pi>d.  trivialis.  Trif  olium  pratense. 

Cynoaurus  cristiitus.  Pb^  pratensis.  rrit'olium  ripens. 

These  yield  produce  principally  in  summer  and  autumn  :  — 

vJthilWa  Millefulium.  Agc6it\s  stolonlfera  and  palustris. 

These  vegetate  with  most  vigour  in  autumn  :  — 

itanunculus  acris.  Plantago  lanceolhta. 

The  first  and  last  of  these  plants  are  to  be  considered  injurious;  and  the  other  is  of  little  value  as 
herbage.     {Hort.  Gram.  Wob.  2d  edit.  133.) 

5704.  The  above  mixture  sown  at  the  rate  of  four  or  five  bushels  to  the  acre,  on  well  prepared  soil  with- 
out corn  or  other  crop  of  any  kind,  could  hardly  fail  of  producing  excellent  pasture  in  the  following  year, 
and  for  an  indefinite  period.  The  best  time  for  sowing  is  July  or  August,  as  spring-sown  seeds  are  apt  to 
suffer  with  the  droughts  of  June  and  July.  Fifteen  of  the  above  sorts  are  to  be  had  from  the  seed-shops  ; 
and  all  of  them  may  be  gathered  from  natural  pastures,  or  bespoke  from  collectors.  Sinclair  of  Woburn, 
having  entered  into  the  seed  and  nursery  business,  and  having  expressed  his  intention  to  devote  his  par- 
ticular attention  to  supplying  the  public  with  grass  and  other  agricultural  seeds,  will  probably  render  such 
seeds  more  common  in  commerce.     {Advt.  by  Cormack,  Son,  and  Sinclair.) 

5705.  Of  lale  pasture  grasses  the  different  species  of  cat's-tail  (Phleum)  and  bent-grass 
f^grostis)  are  the  chief,  and  especially  the  Timothy  and  florin  grass.  The  grasses,  Sir 
H.  Davy  observes,  that  propagate  themselves  by  stolones,  the  different  species  of  ^grostis, 
supply  pasture  throughout  the  year  ;  and  the  concrete  sap,  stored  up  in  their  joints,  ren- 
ders them  a  good  food  even  in  winter. 

5706.  Of  pasture  grasses  for  inferior  soils  one  of  the  most  durable  is  the  dog's-tail  grass 
(Cynosiirus  cristatus, _^g.  793.  a).      This  is  a  very  common  grass  on  dry,  clayey,  or  firm 


surfaces.   It  is  one  of  the  best  grasses  for  parks,  being  highly  relished  by  the  South  Down 
sheep  and  deer. 

5707.  The  hard  fescue  grass  {Festilca  duriuscula,  b)  is  one  of  the  best  of  the  dwarf  sorts  of  grasses.  It 
is  grateful  to  all  kinds  of  cattle  ;  hares  are  very  fond  of  it ;  at  Woburn  they  crop  it  close  to  the  roots,  and 
neglect  the  Festhca  ovlna  and  Festucii  rubra,  which  grow  contiguous  to  it.  It  is  present  in  most  good 
meadows  and  pastures,  and,  with  F.  ovina,  is  the  best  for  lawns. 

5708.  The  Festuca  glabra  {c),  and  hordeiformis  (d),  greatly  resemble  the  hard  fescue,  and  may  be  con- 
sidered equally  desirable  as  pasture  and  lawn  grasses. 

5709.  The  yellow  oat  grass  (y^vfena  fiav^scens)  is  very  generally  cultivated,  and  appears,  from  the  Woburn 
experiments,  to  be  a  very  valuable  grass  for  pasture  on  a  clayey  soil. 

5710.  Of  pasture  grasses  for  inferior  soils  and  upland  situations,  one  of  the  principal  is  the  Festhca 

ovlna,  or  sheep's  fescue 
grass  Cy^■|r.  794.  (i).  This 
grass  is  peculiarly 
adapted  for  hilly  sheep 
p  istiires.  It  is  a  low 
dwarf  grass,  but  re- 
lished by  all  kinds  of 

)  cattle.  According  to 
Sinclair's  experience, 
"  on  dry  soils  that  arc 
incapable  of  producing 
the  larger  sorts,  this 
should  form  the  prin- 
cipal crop,  or  rather 
the  whole ;  for  it  is 
seldom  or  never,  in  its 
natural  state,  found 
intimately  mixed  with 
others,  but  by  itself. 

5711.  The  I'ba  alphia 

(b),    Alopccurus    alpi- 

nus,  and   Aira  ca:spi- 

_ ^  ...       _  tbsa  (c),    Bciin  media 

(rf),  and  minima,a.r\a  Agrustis  humilis  and  vulgaris,  are  all  dwarf  mountain  grasses,  well  adapted  for  hilly 

parks  or  lawns. 
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5712.  On  the  culture  of  these  grasses  it  is  unnecessary  to  enlarge,  as  it  must  obviously 
be  the  same  as  that  of  rye-grass  or  any  of  the  others. 

5713.  Tfic  chief  difficulli/  is  to  get  the  seed  in  sufficient  quantity ,  for  which  a  good  mode  is  to  contract  with 
a  seedsman,  a  year  beforehand,  for  the  quantity  wanted.  With  all  the  pasture  grasses,  except  the  last  class, 
we  should  recommend  at  least  half  the  seed  to  be  that  of  the  perennial  rye-grass  ;  and  we  think  it  should 
also  form  a  considerable  part  of  the  seeds  used  in  laying  down  all  meadows,  except  those  for  the  aquatic 
or  stoloniferous  grasses.  These,  if  they  thrive,  are  sure  to  choak  and  destroy  it,  and  therefore  neither 
rye-grass,  nor  any  other  grass,  should  ever  be  sown  with  Timothy  grass  or  florin. 

5714.  T/ie  formation  of  grassi/  surfaces  by  distributing  pieces  of  turf  over  them  has  Ion"- 
been  practised  in  gardening,  in  levelling  down  raised,  or  filling  up  hollow,  fences,  and 
in  other  cases  of  partially  altering  a  grassy  surface. 

5715.  It  is  said  to  have  been  first  used  in  agriculture  by  Whitworth,  of  Acre-house,  Lhicolnshire- 
and  in  1812  it  was  brought  forward  on  a  large  scale  by  John  Blomfield,  of  Warham,  in  Norfolk,  a  tenant 
of  Coke's.  Blomfield  planted  eleven  acres  in  this  way.  An  account  of  the  process,  which  is  styled  trans- 
planting turf,  or  inoculating  land  with  grass,  has  been  published  by  Francis  Blaikie,  Coke's  steward.  IQn 
the  Conversion  of  Arable  Land  into  Pasture,  12mo,  1817.) 

5716.  An  abstract  of  t lie  process  of  transplanting  turf,  and  an  opinion  on  it,  are  thus  given  in  The  Code 
of  Agriculture.  A  piece  of  good  clean,  sweet  old  turf,  which  ought  principally  to  consist  of  fibrous-rooted 
plants,  is  cut  into  small  pieces  of  about  three  inches  square,  and  placed  about  six  inches  apart  on  the 
surface  of  ground  prepared  for  that  purpose.  In  this  way  one  acre  of  turf  will  plant  nine  acres  of  arable 
land.  The  pieces  of  turf  should  be  carefully  placed  with  the  grass  side  uppermost,  and  the  plants  pressed 
well  into  the  ground.  No  more  turf  should  be  cut,  carried,  and  spread  in  any  one  day  than  is  likely  to  be 
planted  before  night.  If  the  transplanted  turf  is  found  deficient  in  any  particular  species  of  favourite 
plants,  as  white  clover,  permanent  red  clover,  &c.  the  seeds  of  those  plants  should  be  sown  upon  the  voung 
pasture  in  April.  When  the  ground  is  in  proper  temper  (between  wet  and  dry)  the  pasture  should  be 
frequently  well  pressed  down  by  heavy  rollers,  which  will  cause  the  plants  to  extend  themselves  along 
the  ground  rather  than  rise  into  tufts,  which  otherwise  they  would  be  apt  to  do.  No  stock  should  be  per- 
mitted to  feed  upon  the  transplanted  pasture  in  the  first  spring  or  summer,  nor  until  the  grasses  have 
perfected  and  shed  their  seeds.  Indeed  the  pasturing  should  be  very  moderate  until  the  mother  grass- 
plants  arid  their  young  progeny  have  united  and  formed  a  compact  turf  The  expense  of  this  operation  is 
about  2/.  10s,  per  statute  acre  ;  without  making  any  allowance  for  the  charges  incurred  by  summer 
fallowing  the  arable  land  on  which  the  turf  has  been  transplanted  ;  nor  for  the  year's  rent,  poor's  rates 
and  taxes  for  that  year ;  nor  for  restoring  the  land  whence  the  turf  plants  were  taken,  to  its  previous 
state.  This  plan  seems  to  be  well  calculated  to  promote  the  improvement  of  light  soils,  not  naturally  of  a 
grassy  nature ;  for  the  grasses  and  their  roots  being  once  formed  on  a  rich  soil,  will  probably  thrive  after- 
wards even  on  a  poor  one,  as  they  will  derive  a  considerable  proportion  of  their  nourishment  from  the 
atmosphere.  For  light  and  gravelly  soils,  therefore,  where  permanent  pasture  is  desirable,  the  plan  can. 
not  he  too  strongly  recommended;  and  if  it  were  found  to  answer  on  peat,  after  the  surface  was  pared 
for  the  reception  of  the  plants,  and  burnt  to  promote  their  growth,  it  would  be  a  most  valuable  acquisition 
to  sheep  farmers  in  many  districts  of  the  country.  Thus  far  Sir  John  Sinclair;  but,  from  facts  related  bv 
Sinclair  of  Woburn,  it  appears  to  be  a  plan  of  little  or  no  merit,  and  only  brought  into  notice  bv  its 
novelty,     (i/.  G.  Wob.  2d  edit.  420,  421.)  ' 

Sect.  III.  General  View  of  the  Produce,  Uses,  Character,  and  Value  of  the  principal 
British  Grasses,  according  to  the  liestilt  of  John  Duke  of  Bedford's  Experiments  at  Ifobum. 
5717.  In  all  permanent  pastures,  Sir  H.  Davy  observes,  nature  has  provided  a  mixture 
of  various  grasses,  the  produce  of  which  differs  at  different  seasons.  Where  pastures 
are  to  be  made  artificially,  such  a  mixture  ought  to  be  imitated ;  and,  perhaps,  pastures 
superior  to  the  natural  ones  may  be  formed  by  selecting  due  proportions  of  those  species 
of  grasses  fitted  for  the  soil,  which  afford  respectively  the  greatest  quantities  of  spring, 
summer,  lattermath,  and  winter  produce ;  a  reference  to  the  results  of  the  Woburn 
experiments,  he  adds,  will  show  that  such  a  plan  of  cultivation  is  very  practicable. 

5718.  The  manner  in  trkich  these  experiments  ivere  conducted  is  thus  described  :  —  "  Spots  of  ground,  each 
containing  four  square  feet,  in  the  garden  at  Woburn  Abbey,  were  enclosed  by  boards  in  such  a  manner 
that  there  was  no  lateral  communication  between  the  earth  included  by  the  boards,  and  that  of  the  gar- 
den. The  soil  was  removed  in  these  enclosures,  and  new  soils  supplied  ;  or  mixtures  of  soils  were  made 
in  them,  to  furnish  as  far  as  possible  to  the  different  grasses  those  soils  which  seem  most  favourable  to  their 
growth  ;  a  few  varieties  being  adopted  for  the  purpose  of  ascertaining  the  effect  of  different  soils  on  the 
.same  plant.  The  grasses  were  cither  planted  or  sown,  and  their  produce  cut  and  collected,  and  dried  at 
the  proper  seasons,  in  summer  and  autumn,  by  Sinclair,  His  Grace's  gardener.  For  the  purpose  of  deter- 
mining, as  far  as  possible,  the  nutritive  powers  of  the  diff'erent  species,  equal  weights  of  the  dry  grasses 
or  vegetable  substances  were  acted  upon  by  hot  water  till  all  their  soluble  parts  were  dissolved  ;  the  solu- 
tion was  then  evaporated  to  dryness  by  a  gentle  heat  in  a  proper  stove,  and  the  matter  obtained  carefully 
weighed.  This  part  of  the  process  was  likewise  conducted  with  much  address  and  intelligence  by  Sinclair, 
by  whom  all  the  following  details  and  calculations  are  furnished.  The  dry  extracts  supposed  to  contain 
the  nutritive  matter  of  the  grasses,  were  sent  to  me  for  chemical  examination.  The  composition  of  some 
of  them  is  stated  minutely ;  but  it  will  be  found  from  the  general  conclusions,  that  the  mode  of  determining 
the  nutritive  power  of  the  grasses,  by  the  quantity  of  matter  they  contain  soluble  in  water,  is  sufficiently 
accurate  for  all  the  purposes  of  agricultural  investigation."    (Agr.  Che7n.  app.) 

5719.  The  leading  results  of  these  experiments  we  have  endeavoured  to  present  in  a  tabular  view ;  farther 
details  will  be  found  in  the  paragraphs  (antecedent  and  posterior)  referred  to  in  the  first  column.  On  the 
other  columns  of  the  table,  it  may  be  observed,  that  the  height  is  given  more  by  a  guess  than  measurement, 
and  after  the  appearance  of  the  plants  in  a  state  of  nature  or  medium  soils.  It  is  to  be  regretted  that  the 
height  of  the  plants  was  not  included  in  the  published  details.  The  time  of  flowering  is  given  as  it  took 
place  at  Woburn  ;  on  which  it  is  observed,  that  "  to  decide  positively  the  exact  period  or  season  when  a 
grass  always  comes  into  flower,  and  perfects  its  seed,  will  be  found  impracticable ;  for  a  variety  of  circum- 
stances interfere.  Each  species  seems  to  possess  a  peculiar  life  in  which  various  periods  may  he  distinctly 
marked,  according  to  the  varieties  of  its  age,  of  the  seasons,  soils,  exposures,  and  modes  of  culture." 

5720.  The  soils,  as  denominated  in  the  column  devoted  to  them,  are  thus  described.  1st,  By  loam,  is 
meant  any  of  the  earths  combined  with  decayed  animal  or  vegetable  matter.  2d,  Clayey  loam,  when  the 
greatest  proportion  is  clay.  3d,  Sandy  loam,  when  the  greatest  proportion  is  sand.  Kh,  Brown  loam, 
when  the  greatest  proportion  consists  of  decayed  vegetable  matter.  5th,  Rich  black  loam,  when  sand,  clay, 
animal,  and  vegetable  matters  are  combined  in  unequal  proportions,  the  clay,  greatly  divided,  being  in  the 
least  proportion,  and  the  sand  and  vegetable  matter  in  the  greatest.  The  terms  light  sandy  soil,  light 
brown  loam,  &c.,  are  varieties  of  the  above,  as  expressed.  The  abbreviations  of  the  names  of  books  and 
native  soils,  with  all  abbreviations  used  in  this  work,  will  be  found  explained  in  the  General  Index. 
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PRACTICE  OF  AGRICULTURE. 


Part  III. 


5721. 


Table  of  the  Grasses  experimented  on  at 


si 

Systematic  Name  aiid 
Authority. 

English  Name  and  Native 
Country. 

\M\ere 
figured  or 
described. 

Vatural 
Dura- 
tion. 

2 
2 

Time  of 
flowering 

at 
Wobum. 

Time  of 
ripening 
the  Seed 

at 
W'oburn. 

SoilatWobum. 

Natural  Soil  and 

Situation  as  in 

Smith's  Flora 

Briu 

|l 

X 

57-^8. 

Anthoxflnthura   odor^-  1 
turn  L.                           J 

Sweet-scented    vernal     1 
grass,  Brit.                     J 

E.B.  647 

Peren. 

12 

AprU  29. 

June  21. 

Brown  sandy  loam 

Meadows 

bTi'J. 

Adieus  odoratus  Hoit  1 
G.  A.                              S 

^^jnosuruscaertlieus  E.U. 

Sweet-scented  soft  Rrass,) 
Ger.                                 i" 

Host,  N.A. 

Peren. 

14 

April  29. 

June  25, 

Elich  sandy  loam 

Woods,moist  mea. 

5730. 

Blue  moor  grass,  Brit. 

E.  B.  1613 

20 

April  30. 

Tune  20. 

Light  sandy  soil 

Pastures 

fyllopecurus  alpin.  E.  B. 
j.i'ia  alpina  E.  B. 

Alpine  foxtail  grass,  Scot. 

E.B.  1126 

Peren. 

6 

Mav  20. 

June  24. 

Sandy  loam 

Scotch  mountains 

5711. 

Alpine  meadow  grass»Scot. 

E.B.  1UU5 

Peren. 

6 

.May  30. 

June  50. 

Light  sandy  loam 

Scotch  Alps 

5673. 

.4lopecurus  prat^nsis  E.  B. 

Meadow  foxtail  grass»  Brit. 

E.B.  848 

Peren. 

24 

May  30. 

June  24. 

f  Clayey  loam 
1  Sandy  loam 

Meadows 

5G76. 

Pba  pratensis  E.  B.          \ 

Smooth-stalked  meadow  T 
grass,  Brit.                      J 

E.B.  1073 

Peren. 

IS 

May  30. 

July  14. 

Bog  earth  and  clay 

Mead.  &  pastures 

5732. 

Poa  cajrillea  var.    pra-1 
tensis  E.  B.                   J 

Short    blueish    meadow  | 
grass,  Brit.                      J 

E.  B.  1004 

Peren. 

14 

May  30. 

July  14. 

Bog  earth  and  clay 

Meadows 

5731. 

ylvena  pub^scens  E.  B. 

Downy  oat  grass,  Brit. 

-~ 

Peren. 

IS 

June  13. 

July  8. 

Rich  sandy  soil 

Chalky  pastures 

5734. 

(Fealitca  Aordeifdrmis,  or 
IfOa  Aordeifdrmis  B.C. 

Barley-like  tescue  grass,! 
Hungary                        J 

- 

Peren. 

18 

June  13. 

July  10. 

Manured  sandy  soil 

Com  fields 

5678. 

Pda  trivialis  E.  B. 

Houghish  mead.  gr.  Brit. 

E.B.  1072 

20 

June  13. 

July  10. 

Man.  light  br.  loam 

Meadows 

5734. 

Festiica  gUlica  Curtis 

Glaucous  fescue  gr.  Brit. 

■ — 

Peren. 

12 

June  15. 

.lulV  10. 

Brown  loam 

Chalky  pastures 

5735. 

Featiica  glabra  Wither, 

Smooth  fescue  gr.  Scot- 

— 

Peren. 

9 

June  16. 

July  10. 

t'layey  loam 

Mountains 

5736. 

Festiica  rCibra  Witlter. 

Purple  fescue  grass,  Brit. 

— 

Peren. 

12 

June  20. 

July  10. 

Light  sandy  soil 

Mead.  &  pastures 

5737. 

Fest'uca  ovina  E.  B. 

Sheep's  fescue  gr.  Brit. 

E.  B.  5S5 

Peren. 

6 

June  24. 

July  10. 



Dry  pastures 

5711. 

Briza  media  E.  B. 

Common  quaking  gr.  Brit. 

E.  B.  540 

Peren. 

16 

June  24. 

July  10. 

Rich  brown  loam 

Pastures 

56C1. 

flactvlis  glomerita  E.BA 

Rough-head  cock's-foot  "| 
grass,  Brit.                      i 

E.  B.  335 

Peren. 

24 

June  24. 

July  14. 

Rich  sandy  loam 

Soft  moist  soils 

Br6mus  tectorum  Host  \ 
G.  A.                              S 
Festitca  cdmbrica  Hiuls. 

Nodding  pencilled  brome  1 

grass;  Eur.                      J 

Cambridge  fescue  gr.  Brit. 

- 

Annual 

12 

June  21. 

July  16. 

Light  sandy  soil 

Hedges 

573S. 

— 

Annual 

14 

June  2S. 

July  16. 

Light  sandy  soil 

Dry  pastures 

5739. 

Br6mus  di^ndrus  E.  B. 

Upright  brome  grass,  Brit. 

E.B.  lOOG 

Annual 

18 

June  2S. 

Jul'y  16. 

Rich  brown  loam 

Com  fields 

5740. 

Poa  angustifolia  With, 

Xarrow-lea.  mea.  gr.  Brit- 

— 

Peren. 

24 

June  28. 

July  16. 

Brown  loam 

Meadows 

5741. 

iAvina  elatior  Curtis     1 
i  fldlcusuvenaceus  Wil.  J- 

Tall  oat  grass  or                1 
Kxiot  giassj  Brit.         J 

E.  B.  813 

Peren. 

50 

June  28. 

July  16. 

- 

Arable  lands 

5742. 

\  Pita  elatior  Curtis         1 
XAv^na  elatior,  var.     J 

Tall  meadow  grass,  Scot. 

- 

Peren. 

30 

June  28. 

July  16. 

Rich  clay  loam 

Meadows 

5743. 

Festitca  duriu:>cula  E.  B. 

Hard  fescue  grass,  Brit. 

E.  B.  470 

Peren. 

12 

July  1. 

July  20. 

Light  sandy  loam 

Pastures 

Briimus  er^-tus   £.  B. 

Upright  peren.  br.  gr.  Brit. 

E.  B.  471 

Peren. 

36 

— 

— 

Rich  sandy  soil 

Chalky  pastures 

5714. 

.Wflium  effiisum  E.  B. 

Common  millet  grass,  Brit. 

E.  B.  Hue 

Peren. 

40 

July  1. 

July  20. 

Light  sandy  soil 

Woods 

Festuca  prat^nsis  E.  B. 

Meadow  fescue  grass,  Brit. 

E.B.   1592 

Peren. 

30 

July  1. 

July  20. 

Bog  soil  &  coal  ashes 

.Meadows 

5655. 

LbXiMm  peremie  E.  iJ. 

Perennial  rye  grass,  Brit. 

E.B.  315 

Peren. 

24 

July  1. 

July  -20. 

Rich  brown  loam 

l.oamj  pastures 

5745. 

Pda  marltima  E.  B. 

Sea  meadow  grass,  Brit. 

E.  B.  1140 

Peren. 

12 

— 

— 

Light  brown  loam 

Salt  marshes 

5748. 

Festiica  /oliacea  E.  B. 

Spiked  fescue  grass,  Brit. 

K.  B.   1S21 

Peren. 

36 

July  1. 

July  28. 

Rich  brown  loam 

Moist  pastures 

Atra  cristata  E.  B. 

Crested  hair  grass,  Brit. 

E.B.  filS 

Peren. 

9 

July-  4. 

July  2S. 

Sandy  loam 

Sandv  pastures 

5706. 

Cynosiirus  cristatus  E.  B. 

Crested  dog's-tail  gr.  Brit. 

K.  B.  516 

Peren. 

24 

July  6. 

July  28. 

31anured  br.  loam 

Pastures 

5746. 

A\^na  pratdnsis  E.  B. 

Meadow  oat  gi'ass,  Brit. 

E.B.   l'^04 

Peren. 

2  4 

July  6. 

July  20. 

Rich  sandy  loam 

Pastures 

5747. 

Bri>mus  multit!6rus  E.B. 

Many  tl.  g.  brome  gr.  Brit. 

E.B.   1SS4 

Annual 

24 

July  6. 

July  28. 

Clayey  loam 

Poor  past-,  hedges 

5750. 

Fert/imMjurus  E.B. 

Wall  fescue  grass,  Brit. 

E.B.  14iy 

Annual 

9 

July  6. 

July  2S. 

Light  sandy  soil 

WalU 

Aira  tlexuosa  B.  B. 

Waved  moun.  hairgr.  Brit. 

E.B.  1519 

Peren. 

9 

Julys 

July  28. 

Heath  soil 

Dry  soils  &  heaths 

//(jrdeum  bulb6sum       1 
Hort.  K.                           i 
Festitca  calamaria  E.  B. 

Bulbous  barley  gr.  Italy 

— 

Peren. 

24 

July  10. 

July  28. 

Man.  clayey  loam 

Loamy  pastures 

5751. 

Reed-like  fescue  gr.  Brit. 

E.  B.  1005 

Peren. 

40 

July  10. 

July  23. 

Clayey  loam 

Hedges 

5752. 

Briimus   littoreus   Host  1 
G.  A.                                 J 
Ferfica  elitior  E.  B. 

Sea-side  brome  grass,  Ger. 

— 

Peren. 

20 

July  12. 

Aug.  6. 

Clayey  loam 

Sea-shores 

5G71. 

Tall  fescue  grass,  Brit. 

E.  B.  1593 

Peren. 

36 

July  12. 

Aug.  6. 

Black  rich  loam 

Meadows 

5753. 

Festitca  Hiiitans  E.  B. 

Floating  fescue  grass,Brit. 

E.B.   1520 

Peren. 

IS 

July  14. 

Aug.  12. 

Str.  tenacious  clay 

Ponds 

5664. 

Hdlcus  lanatus  IK. 

Meadow  soft  grass,  Brit. 

E.B.   1169 

Peren. 

24 

July  H. 

July  26. 

Strong  clayey  loam 

Moist  meadows 

Festitca  duinetorum  W. 

Pubescent  fescue  gr.  Brit. 

H.  D.  700 

Peren. 

12 

July  14. 

Jul'y  20. 

Black  sandy  loam 

Woods 

5760. 

Pita  ftrtilis  Host  G.  A. 

Fertile  mead,  grass,  Ger, 

— 

Peren. 

20 

July  14. 

July  2S. 

Clayey  loam 

Meadows 

5755. 

.4rundo  colorata  Hort.  K. 

Striped-lea.  reed  gi-.  Brit. 

E.  B.  402 

Peren. 

40 

July  16. 

July  28. 

Black  sandy  loam 

Moist  loams 

5761. 

Phltum  nod6sum  Witlt.l 
PhliJuin  prat<?nse  With. 

Bulbous-stalked   cat's-    \ 

tail  grass,  Brit.              J 

■Meadow  cat's  tail  gr.  Brit. 

— 

Peren. 

IS 

July  16. 

July  30. 

Clayey  loam 

Dry  pastures 

SCSI. 

_ 

Peren. 

24 

July  16. 

July  30. 

Clayey  loam 

Mead.  &  pastures 

5756. 

Hdldeum  prattose  E.  B. 

Meadow  barlev  grass,  Brit. 

E.B.  409 

Peren. 

21 

July  20. 

Aug.  S. 

Man.  brown  loam 

Meadows 

Pita  compressa  E.  B. 

Flat-stalked  mea.  gr.  Brit. 

E.B.   365 

Annual 

12 

July  20. 

Aug.  8. 

Man.  pravelly  soil 

Walls 

5GS5. 

Pita  aquatica  E.  B. 

Reed  meadow  grass,  Brit. 

E.B.    1315 

Peren. 

72 

July  20. 

Aug.  8. 

Str.  tenacious  clay 

Ditches 

..Jiraaqu;i(ica  E.B. 

Water  hair  grass,  Brit. 

E.B.    1557 

Peren. 

U 

— 

— 

Water 

5711. 

Aira  caisi)itdsa  E.B. 

Turfy  hair  gras>,  Brit. 

E.B.   1153 

Peren. 

9 

July  24. 

Aug.  10. 

Str,  tenacious  clay 

Clayey  pastures 

Avitna  flav^scens  E.  B. 

Vellow  oat  grass,  Brit. 

E.B.  !I.W 

Peren. 

IS 

.lulv  24. 

Aug.  15. 

Clayey  loam 

Pastures 

575S. 

Br6mus  steriUs  £.  B. 

Barren  brome  grass,  Brit. 

E.B.    1030 

Annual 

24 

July  24. 

.4ug.  20. 

Sandy  soil 

Rubbish 

575U. 

Hcilcus  miillis  Curtis 

I'reeping  soft  grass,  Brit- 

— 

Peren. 

30 

July  24. 

Aug.  20. 

Sandy  soil 

Sandy  pastures 

5760. 

Pita  fertilis  var.  B.  Host  1 
G.A.                            S 
Affcuith  vul;;ans  E.  B. 

Fertile  meadow  gr.  Ger. 

- 

Peren. 

24 

— 

— 

Brown  sandy  loam 

Meadows 

5762. 

Fine  bent  grass,  Brit. 

E.B.  1671 

Peren. 

IS 

,Tu!y  24. 

Aug.  20. 

Sandy  soil 

Mead.  &  pastures 
Marshy  places 

.4p:(istis  palustris  E.  B. 

Marsh  bent  grass,  Brit. 

E.B.  11S9 

Peren. 

20 

July  28. 

Aug.  28. 

Bog  earth 

Pdnicum  ddctyiou  E.  B. 

Creeping  panic  grass,  Brit. 

Fiorin  of  Dr.  Richardson,  \ 

Brit.                               J 

E.  B.  850 

24 

July  28. 

Aug.  28. 

Man.  sandy  loam 

Arable  lands 

5687. 

.4grdstis  stolonifera  E.  B. 

E.  B.  1532 

Peren. 

24 

July  28. 

Aug.  28. 

Bog  soil 

Moist  places 

5G89. 

^^rdstis  stolonifera  var."| 
an^uitifolia                    J 

Fciti-cii  pt'iinala 

Narrow -leaved,    creep-  1 
ing  bent,  Brit.               j" 

- 

Peren. 

24 

July  28. 

Aug.  28. 

Bog  soil 

Moist  places 

Spiketl  fescue,  Brit. 

E.B.  7.30 

24 

July  28. 

Aug.  30. 

Man.  light  san.soU 

Meadows 

r.Ip-Li.^ti^canina  E.B. 

Brown  bent,  Brit. 

E.  B.  1856 

Peren. 

9 

July  28. 

Aug.  28. 

Brown  sandy  loam 

Clayey  pastures 

\  .luTiistii  strtcta  CuriU 

Upright  bent  grass,  Brit. 

— 

9 

July  2S. 

Aug.  30. 

Bog  soil 

Clayey  pastures 

.■.7Ci 

^^t,TOstisnivea 

Snowy  bent  grass,  Brit. 

— 

9 

Aug.  10. 

Aug.  30. 

Sandy  soil 

Clayey  pastures 

)  A^-osiis  fasciculhris    "^ 
C     var.  cdnlna  Curtis     J 
Pdnicum  vfride  CurtU 

Tufted-lea.  bent  gr.  Brit. 

- 

- 

9 

Aug.  10. 

Aug.  30. 

Light  sandy  soil 

Clayey  pastures 

Green  panic  grass,  Brit. 
Lobed  bent  grass,  Brit. 

E.  B.  875 

Annual 

36 

A  us.  2. 

Aug.  15. 

Light  sandy  soil 

Sandy 

AgTvsUs  lobata  CuHis 

— 

20 

Aug.  0. 

Aug.  20. 

Sandy  soil 

Sandy  pastures 

5689 

Agr6stis  ripens  H'i/A. 

Black  or  creeping  rooted " 
bent,  bl.  couch,  Brit. 

- 

Peren. 

26 

Aug.  8. 

Aug.  25. 

Clayey  loam 

Arable  lands 

Traicum  ripens  E.  B.   ■ 
.-llopeciirus  agr^stis 

Creeping    rooted  wheat 
gr.  or  couch  gr.  Brit,  j 

E.B.  818 

Peren. 

30 

Aug.  10. 

Aug.  30. 

Light  clayey  loam 

Arable  lands 

Slender  foxtail  grass,  Brit. 

E.B.  1172 

Annual 

8 

Aug.  10. 

.Sept.  8. 

Light  sandy  loam 

Road -sides 

ilr6inus  asper  E.  B. 

Hairy  stalked  br.  er.  Brit. 
Mexican  bent  gr.  S.  Araer. 

E.B.  1310  Annual 

48 

Aug.  10. 

Sept.  10. 

Light  sandy  soil 
Black  sandy  soil 

Moist  san.  places 

A.  mejticana  Bort.  K. 

E.B.  13,56i  I'eren^ 

24 

Aug.  13. 

Sept.  25. 

Rich  pastures 

StipapennkUB. /i. 

Long  awned  fea.gr.  Brit. 

E.B.  909 

Peren. 

20 

Aug.  15. 

Sept.  i!5. 

Heath  soil 

Peat  bogs 

ftUlia  caertilea  Curtis 

Purple  melic  grass,  Brit. 

— 

Peren. 

20 

Aug.  29. 

Sept.  ,30. 

Light  sandy  soil 

Sandv  pastures 

Ph^laris  canari^nsis  E.B. 

Com.  Canary  grass    Bril. 

E.  B.  750 

Annual 

26 

Aug.  30. 

Sept.  30. 

Clayey  loam 

Culuvated  fields 

Ddctylis    cynosuraides  1 
Lin.                               J 

Amer.  cock's  footgr.  N.A. 

21 

Aug.  30. 

Oct.  20. 

Clayey  loam 

Loaniy  pastures 

Book   VI.  WO  BURN  GRASSES. 

jrobui-n,  arranged  in  the  Order  of  Ihcir  Flowering. 
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i 

(iiiin,  by     (i.iiii,  bv  J 

tutting       Cutting   [  Produce  of 

%ii 

Produce,  at  the  Time  of 

Produce,  -when  the  Seed 

w  ben  in      when  in  1  the  Lattcr- 

C  c 

flowering,  per  Acre 

n  lbs. 

IS  ripe,  per  Acre  in  lbs. 

Flo»er,in    .Seed,  in  \  math,  ptr 

Xu  riiive^  Nutritive  'Acre,inlbs. 

o  — 

Kind  of 

Mailer, 

Blatter,  J 

^"3 

Roots. 

in  lbs. 

m  lbs.    ! 

Ueneral  Character. 

C  ti 

>  i 

^  ^. 

>    U 

, 

■ 

>U 

Is 

Gr  ss. 

lUy. 

y.S 

■£s 

Grass. 

Lay. 

I'i 

■-    V 

S 
S 

1 

.5 

Urais. 

5748. 

2103 

5723 

122 

~" 

311 

ISS 

. 



- 
188 



6S06 

a'^ 

Fibrous 

7S27 

6125 

1837 

4287 

3828 

An  early  pasture-gra-ss. 

5729. 

— 

0528 

2441 

7087 

610 

27225 

9528 

17696 

2233 

1600 

1600 

17015 

1129 

The  most  nutritive  of  early  flow .  gr. 

5730. 

Fibrous 

. 

6806 

. 

398 

. 

- 

. 

Not  deserving  culture. 

5711. 

(  Fil.r. 

5445 

1452 

5993 

85 

- 

- 

. 

Not  wonli  lulture. 

iFibr. 

5445 

127 

A  good  KViiaa  for  lawns. 

5G73. 

Cieep.    1 

204  IS 
8507 

6125 
2552 

1429.-. 

478 
132 

12931 

5819 

7111 

461 

; 

8167 

255 

j  One  of  the  best  meatlow  Kr^s^es. 

5676. 

Creeping 

lOiiOU 

2871 

7337 

279 

8507 

3403 

5101 

199 

79 

79 

- 

4083 

111 

Good  early  hay  giass. 

573'i. 

Creeping 

7186 

2246 

5210 

233 

4731. 

— 

15654 

5870 

9783 

366 

6S06 

136 

5445 

21'J 

154 

151 

6806 

212 

A  good  pasture-grass  on  a  rich  soil. 

J7.'54. 

Fibrous 

1367i 

4083 

952S 

478 

5i;7s. 

Fibrous 

7486 

2216 

5240 

233 

7827 

3522 

4304 

336 

102 

102 

4764 

223 

A  most  valuable  gr.  in  moist  rich  soils. 

j;.''!. 

Fibrous 

'J52S 

4811 

5717 

44(i 

9528 

3811 

5717 

223 

A  good  hay  grass. 

.')7.~.'i. 

Fibn.us 

142U3 

5717 

8576 

416 

9528 

381. 

5717 

186 

260 

260 

260 

6125 

47 

A  tolerai.Iy  good  pasture-grass. 

57.^(. 

Fibrous 

1020U 

3557 

6651 

239 

1089(1 

4900 

5989 

340 

101 

101 

3403 

79 

(iood  lawn  grass. 

■'^737. 

Fibrous 

5445 

127 

3403 

66 

Good  lawn  grass. 

5711. 

Fibrous 

'J52>. 

3096 

6431 

409 

9528 

5335 

6183 

483 

74 

- 

74 

8167 

255 

5GG1. 

Fibrous 
Fibrous 

27905 
7481. 

11859 
3930 

16015 
3550 

1089 
350 

,!6544 

13272 

13272 

1451 

362 

362 

362 

11910 

281 

A  most  productive  grass,  but  coarse. 
Of  little  value. 

57oS. 

Fibrous 

6806 

2892 

3913 

2,39 

. 

. 

. 

A  good  lawjiji  glass. 

57."iy 

Fibrous 

204  l.S 

8677 

11740 

957 

571U. 

Fibrous 

lS37t 

7810 

1056(. 

1450 

9528 

3811 

5717 

701 

649 

649 

- 

Kxcellent  hay  gi-ass. 

5741. 

Creep.    1 
&  Knot  / 

. 

16335 

5717 

10617 

255 

- 

13612 

265 

A  vile  weed  in  arable  lands. 

574'.'. 

Creep.     | 
.S:  Ki.ot   ( 

12251 

4287 

3617 

669 

- 

A  vile  weed  in  arablt  land.s. 

57-13. 

Fibrous 

18376 

8269 

101(16 

1001 

19075 

8575 

10481 

416 

558 

558 

10209 

199 

A  good  gra-ss  for  h^'y  or  pasture. 

5741. 

Fib  ous 

12951 

5819 

7112 

55.'. 

Not  M'orih  culture. 

Fibrous 

12'i5l 

4717 

7504 

331 

. 

. 

_ 

Of  little  valur. 

5655. 
5745. 

Otepiny 

136  li 

6465 

7146 

957 

19057 

7623 

11434 

446 

510 

510 

Excellent  early  hay  grass. 

Fibrous 

7S27 

3322 

4494 

305 

14973 

4492 

10481 

643 

337 

. 

. 

337 

3103 

53 

A  well  known  and  eoUtnied  grass. 

— 

12251 

4H(»l 

7.3311 

861 

- 

12251 

191 

574.S. 



1 1;.-..-,- 

71  1(1 

91.SS 

765 

10S90 

4492 

6397 

553 

212 

2'l2 

. 

5103 

66 

nneofthemostvalu.gr.  forhav&pas. 

Fibrous 

lns!J(- 

4'J(H) 

59S9 

31(1 

A  good  hiwn-grass. 

5706. 

Fibrous 

ijVi.', 

1S.-.7 

l'^S7 

406 

12251 

4900 

7350 

478 

71 

71 

A  good  lawn-grass. 

5746. 

— 

tisij, 

1S71 

49.31 

239 

9528 

2858 

6670 

148 

5747. 

Fibrous 

224GU 

12353 

loiii; 

17151 

. 

. 

Unfit  for  culture. 

5750. 

Fibrous 
Fibrous 

9528 
8167 
23821 

2S5S 
3164 
9826 

6670 
5002 
13994 

223 
191 
1302 

A  verv  inferior  grass. 
Fit  for  lawns. 

Of  liltle  ui-e. 

5751. 

— 

54450 

19057 

35392 

3828 

51046 

12123 

38293 

2392 

14.35  1435 

Early  and  prolific. 

5752. 

— 

41518 

21278 

20540 

973 

38115 

15246 

22869 

2084 

UllJllU 

Kai  iy,  prolific,  and  coarse. 

5671. 

— 

51046 

17S66 

33180 

3988 

51046 

17866 

33180 

2392 

1595 

1595 

15(15'. 

97S 

j\n  excellent  meadow  grass. 

575.3. 

Crccpin;; 

13612 

4083 

9528 

372 

- 

- 

An  aqua,  or  amphili.  L.r.  otf,ood  qual. 

5664. 

~ 

19057 
10890 

6661 
5445 

12395 
,5445 

1191 
170 

19057 

3811 

15246 

818 

372 

572 

Early  and  productive.' 

5760. 



14975 

7861 

7111 

1052 

. 

. 

. 

. 

. 

An  early  grass 

57.')5. 

Creeping 

27225 

12251 

1701 

- 

- 

- 

Productive. 

5761. 

Creeping 

12251 

5819 

6431 

478 

56SI. 

Creeping 

40837 

173.05 

23481 

1595 

40837 

19397 

21439 

3668 

, 

2073  2073 

. 

9528 

297 

An  excellent  hay  grass. 

5756. 

816; 
3403 

3267 
1446 

4900 
1956 

478 
265 

- 

- 

Early  and  nutritive. 

5CS5. 

Creeping 

126596 
10S90 

75957 
3267 

50638 
7623 

4945 
382 

- 

- 

- 

Most  prolific,  but  coarse. 

5711. 



111209 

.3318 

6891 

319 

. 

An  excellent  lawn  grass. 

5757. 



81(17 

2S58 

5308 

478 

12251 

4900 

7350 

430 

47 

47 

4083 

79 

A  valuable  grass. 

575,S. 

Fibrous 

29947 

16845 

13102 

2339 

. 

- 

Of  little  value. 

5759. 

Creeping 

34031 

13612 

20418 

2392 

21099 

8439 

12659 

1153 

- 

1258 

1238 

- 

- 

A  valuable  grass. 

5760. 

— 

15651 

6653 

9000 

733 

14973 

8235 

6738 

1169 

43b 

. 

436 

4764 

Ill 

A  valuable  grass. 

5762. 

_ 

9528 

4764 

4764 

251 

. 

. 

. 

. 

. 

. 

An  early  grass. 

Cretping 

10iO9 

4594 

5615 

438 

13612 

5445 

8167 

584 

146 

146 

. 

Useful. 

— 

31308 

14088 

17219 

9783 

5687. 

Creejiing 

17696 

7742 

9732 

967 

19057 

8575 

10481 

1042 

74 

- 

- 

Useful  on  bogs. 

56SU. 

Creei>ing 

16335 

204  IS 
6125 

7350 
8167 
2688 

8984 
12251 
3437 

765 

398 
239 

57C2. 

J    

7486 

2713 

4772 

175 

■j    — 

4761 

1310 

3454 

148 

(_   — 

2722 

680 

2041 

85 

_ 

5445 

2178 

3267 

127 

. 

. 

Of  no  value. 

— 

6806 

3403 

3013 

319 

5689. 

Creeping 

Creeping 

Fibrous 
Fibrous 
Fibrout 

6125 
12251 

8167 
1.31112 
19057 
9528 
7186 
544.'i0 
69423 

2679 
1900 
3164 
40h3 
6670 
,3454 
280" 
17697 
41654 

3445 

7350 
5003 
9528 
12387 
6074 
4679 
36752 
27769 

287 
382 

223 

425 
595 
409 
172 
1876 
1898 

\ 

\ 

\ 

' 

A  vile  weed  on  poor  arable  lands. 
A  vile  weed  in  aral  le  lands. 

Until  for  culture. 
Dese'  ve.i  trial. 
Not  worth  culture. 
A  good  lawn  grass. 
Grown  for  its  settU. 

3  M 


898  PRACTICE  OF  AGRICULTURE.  Part  III. 

5722.  On  Ihc  mitrita's  procliicls,  Sir  H.  Davy  has  the  following  valuable  remarks,  some 
of  which,  concerning  the  mode  in  which  the  animal  economy  is  operated  on  by  the 
different  substances  composing  the  nutritive  matter,  the  agriculturist  will  find  useful,  as 
applied  to  the  tables  before  given  (5000.  5190.  &c.)  of  the  nutritive  products  of  the 
corns,  legumes,  and  roots.  The  only  substances  which  Sir  H.  Davy  detected  in  the 
soluble  matters  procured  from  the  grasses,  are  mucilage,  sugar,  bitter  extract,  a  substance 
analogous  to  albumen,  and  different  saline  matters.  Some  of  the  products  from  the 
aftermath  crops  gave  feeble  indications  of  the  tanning  principle.  In  the  experiments 
made  on  the  quantity  of  nutritive  matter  in  the  grasses,  cut  at  the  time  the  seed  was  ripe, 
the  seeds  were  always  separated ;  and  the  calculations  of  nutritive  matter  made  from 
grass  and  not  hay. 

5723.  The  order  ill  mhicli  these  substances  are  nairilive  is  thus  given  :  —  "  The  albumen,  sngar,  and  mu. 
cilage,  probably  when  cattle  feed  on  grass  or  hay,  are  for  the  most  part  retained  in  the  body  of  the  animal ; 
and  the  bitter  principle,  extract,  saline  matter,  and  tannin,  when  any  exist,  probably  for  the  most  part 
are  voided  in  the  excrement,  with  the  woody  fibre.  The  extractive  matter  obtained  by  boiling  the  fresh 
dung  of  cows,  is  extremely  similar  in  chemical  characters  to  that  existing  in  the  soluble  products  from  the 
grasses.  And  some  extract,  obtained  by  Sinclair  from  the  dung  of  sheep  and  of  deer,  which  had  been 
feeding  upon  the  i-tilium  perenne,  DActylis  glomerMa,  and  Trif.Mium  repens,  had  qualities  so  analogous 
to  those  of  the  extractive  matters  obtained  from  the  leaves  of  the  grasses,  that  they  might  be  mistaken 
for  each  other.  The  extract  of  the  dung,  after  being  kept  for  some  weeks,  had  still  the  odour  of  hay. 
Suspecting  that  some  undigested  grass  might  have  remained  in  the  dung,  which  might  have  furnished 
mucilage  and  sugar,  as  well  as  bitter  extract,  I  examined  the  soluble  matter  very  carefully  for  these  sub- 
stances. It  did  not  yield  an  atom  of  sugar,  and  scarcely  a  sensible  quantity  of  mucilage."  Sinclair,  in 
comparing  the  quantities  of  soluble  matter  afforded  by  the  mi.xed  leaves  of  the  Lolium  perenne,  X)actyli3 
glomerkta,  and  Trifolium  repens,  and  that  obtained  from  the  dung  of  cattle  fed  upon  them,  found  their 
relative  proportions  as  .00  to  13. 

5724.  From  these  facts  it  appears  probable  that  the  bitter  extract,  though  sohible  in  a  large  quantity 
of  water,  is  very  little  nutritive  ;  but  probably  it  serves  the  purpose  of  preventing,  to  a  certain  extent,  the 
fermentation  of  the  other  vegetable  matters,  or  in  modifying  or  assisting  the  function  of  digestion,  and 
may  thus  be  of  considerable  use  in  forming  a  constituent  part  of  the  food  of  animals.  A  small  quantity  of 
bitter  extract  and  saline  matter  is  probably  all  that  is  needed  ;  and  beyond  this  quantity  the  soluble  mat- 
ters must  be  more  nutritive  in  proportion  as  they  contain  more  albumen,  sugar,  and  mucilage,  and  less 
nutritive  in  proportion  as  they  contain  other  substances 

.')725.  In  comparing  the  composition  of  the  soluble  products  afforded  by  different  crops  from  the  same 
grass.  Sir  H.  Davy  found,  in  all  the  trials,  the  largest  quantity  of  truly  nutritive  matter  in  the  crop  cut 
when  the  seed  was  ripe,  and  least  bitter  extract  and  saline  matter;  most  extract  and  saline  matter  in  the 
autumnal  crop ;  and  most  saccharine  matter,  in  proportion  to  the  other  ingredients,  in  the  crop  cut  at  the 
time  of  flowering. 

5726.  The  greater  proportion  of  leaves  in  the  spring,  and  particularly  in  the  late  autumnal  crop,  accounts 
for  the  dittt-rence  in  the  quantity  of  extract ;  and  tlie  inferiority  of  the  comparative  quantity  of  sugar  in 
the  summer  crop  probably  depends  upon  the  agency  of  light,  which  tends  always  in  plants  to  convert  sac. 
charine  matter  into  mucilage  or  starch.  Amongst  the  soluble  matters  afforded  by  the  different  grasses, 
that  of  the  K'lyraus  aren^rius  [Jig.  711.  a)  was  remarkabla  for  the  quantity  of  saccharine  matter  it  con- 
tained, amounting  to  more  than  one  third  of  its  weight.  The  soluble  matters  from  the  ditlerent  species 
of  Festiira,  in  general,  aflbrded  more  bitter  extractive  matter,  than  those  from  the  different  species  of  Poa. 
The  nutritive  matter  from  the  seed  crop  of  the  Fha.  com|iri5ssa  was  almost  pure  mucilage.  The  soluble 
matter  of  the  seed  crop  of  f  hleum  prati'nse,  or  meadow  cat's-tail,  afforded  more  sugar  than  any  of  the 
Poa  or  Festuca  species.  The  soluble  parts  of  the  seed  crop  of  the  iiolcus  mollis,  and  Wi'dcus  lanSitus, 
contained  no  bitter  extract,  and  consisted  entirely  of  mucilage  and  sugar.  Those  of  the  Holcus  odoritus 
afforded  bitter  extract,  and  a  peculiar  substance  having  an  acrid  taste,  more  soluble  in  alcoliol  than  in 
water.  All  the  soluble  extracts  of  those  grasses,  that  are  most  liked  by  cattle,  have  either  a  saline  or 
subacid  taste  ;  that  of  the  //ulcus  lanMus  is  similar  in  taste  to  gum  arable.  Probably  the  //olcus  lanitus, 
which  is  so  common  a  grass  in  meadows,  might  be  made  palatable  to  cattle  by  being  sprinkled  over  with 
salt. 

5727.  No  difference  was  found  in  the  nutritive  produce  of  the  cropsofthe  different  grasses  cut  at  thesame 
senso7i,  which  would  render  it  possible  to  establish  a  scale  of  their  nutritive  powers;  but  probably  the 
soluble  matters  of  the  aftermath  crop  are  always  from  one  sixth  to  one  third  less  nutritive,  than  those 
from  the  flower  or  seed  crop.  In  the  aftermath  the  extractive  and  saline  matters  are  certainly  usually  in 
excess ;  but  the  aftermath  hay  mixed  with  summer  hay,  particularly  that  in  which  the  fox-tail  and  soft 
grasses  are  abundant,  would  produce  an  excellent  food. 

5728.  Anthroj-tiuthum  odoriiium  E.  B.  — The  proportional  value  which  tlie  grass,  at  the  time  of  flowering, 
bears  to  that  at  the  time  the  seed  is  ripe,  is  as  4  to  13.  The  proportional  value  which  the  grass  of  the 
lattermath  bears  to  that  at  the  time  the  seed  is  ripe,  is  nearly  as  9  to  1.3. 

5729.  H'ilcus  odoratus  Host,  G.  A.  — The  proportional  value  which  the  grass,  at  the  time  of.flowering, 
bears  to  that  at  the  time  the  seed  is  ripe,  is  as  17  to  21.  The  grass  of  the  lattermath  crop,  and 
that  of  the  crop  at  the  time  of  flowering,  taking  the  whole  quantity,  and  their  relative  proportions  of 
nutritive  matter,  are  in  value  nearly  as  6  to  10 :  the  value  of  the  grass,  at  the  time  the  seed  is  ripe, 
exceeds  that  of  the  lattermath  in  proportion  as  21  to  17.  Though  this  is  one  of  the  earliest  of 
the  flowering  gras.ses,  it  is  tender,  and  the  produce  in  the  spring  is  inconsiderable.  If,  however,  the 
quantity  of  nutritive  matter  which  it  affords  be  compared  with  that  of  any  of  those  species  which  flower 
nearly  at  the  same  time,  it  will  be  found  greatly  superior.  It  sends  forth  but  a  small  number  of  flower- 
stalks,  which  are  of  a  slender  structure  compared  to  the  size  of  the  leaves.  This  will  account,  in  a  great 
measure,  for  the  equal  quantities  of  nutritive  matter  afforded  by  the  grass  at  thetimeof  flowering,  and  the 
lattermath. 

5730.  Cynosurus  ceruleus  E.  B.  (Sf.s7i>-ia  cierulea  E.  of  P.  1070.)— The  produce  of  this  grass  is  greater 
than  its  appearance  would  denote;  the  leaves  seldom  attain  to  more  than  lour  or  five  inches  in  length 
and  the  flower-stalks  seldom  arise  to  more.  Its  growth  is  not  rapid  after  being  cropped,  nor  docs  it  seern 
to  withstand  the  effects  of  frost,  which,  if  it  happens  to  be  severe  and  early  in  the  spring,  checks  it  so 
much  as  to  prevent  it  from  flowering  for  that  season ;  otherwise,  the  quantity  of  nutritive  matter  which 
the  grass  aflbrds  (for  the  straws  are  very  inconsiderable)  would  rank  it  as  a  valuable  grass  for  permanent 
pasture. 

5731.  Avena  pnbi'sccns  E.  B.  (Trisitum  pubi'sccns  E.  of  P.  lOtH.)  —  The  proportional  value  which  the 
grass  at  the  time  of  flowering  bears  to  that  at  the  time  the  seed  is  ripe,  is  as  (i  to  8.  The  proportional 
value  which  the  grass  at  the  time  of  flowering  bears  to  that  of  the  lattermath,  is  as  6  to  8.  The  grass  of 
the  seed-crop,  and  that  of  the  lattermath,  are  of  equal  value.  The  downy  hairs  which  cover  the  surface 
of  the  leaves  of  this  grass,  when  growing  on  poor  light  soils,  almost  entirely  disappear  when  it  is  cultivated 
on  a  richer  soil. 

573i  Poa  ctertdca  var.  pratensis  E.  B  —  If  the  produce  of  this  variety  be  compared  with  that  of 
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P:,a  nratensis  it  will  be  found  less;  nor  does  it  seem  to  possess  any  superior  excellence     The  superior 

r„y:,.  testuca  .^^'^f.f''f'\,fl-^^^^^^^^  j.;  durii.sruk,  to  which  it  seems  nearly  allied,  .litfi^r- 

cednig  spec.es  :  '  ^ j^  "f  .  ^^^^^^'''^t'J^ff  "^^^^^^^^  of  ,ho  whole  plant.    The  considerable  produce 

^l&:^^^l^^^^r:t^^s  to  possess,  joined  to  its  early  growth,  are  qualities  which 

''T7"!'VeT"rZ!;caCu'^ul'-ll'e^  value  by  which  the  grass  at  the  time  of  flowering 

i  %h  t^ffhstlmeHVeseedisriueis  as  f.  to  12.  The  proportional  dittcrcnce  in  the  value  ot  the 
floweHni'nd  sVed  c^o^^^^  of  this  g  as'  s  dtrectiy  the  reverse  cVf  t'hat  of  the  preceding  species  and  affords 
floweung  ana  s*^™  ""I'"  ,'  "^  ,  f  j-  ju  straws  in  grass  which  is  intended  for  hay.  The  straws  at  the 
?im  '^TflSnlaTeof  avery   u^^^^^^^^^  that  period  till  the  seed  be  perfected,  they 

cr^dimlWl^lcoml  dry  and  wiry.     Nor  do  the  root-leaves  sensibly  increase  in  numoer  or  ni  size,  but  a  total 

lis  iii^r?f; V^^I^^^^^t^^^ 

tow-ai^ds'^tlTeTeViolrof  npening  the  seed^they  become  firm  and  succulent ;  after  that  period,  however,  they 
Tt  '^:^^:^k^^^^^-^^>^^^'^^^^^^  the  grass  at  the  time  the  seed  is  ripe 

ilillssiiiilSiifPi 

attended  to  wither  B  —The  nroportional  value  which  the  grass  at  the  time  of  flowering  bears 

5(30.  Festuca  rubra  \%  ither.  P-—  ^"fV^°voi]^""^'_^  smaller  in  every  respect  than  the  preceding. 

^iilliiliiiiiisi 

^'57!f7''Fc't°UcaS 'e.  B.-The  dry  weight  of  this  species  was  not  ascertained,  because  the  smallness 
-   of  t_he  produce  renders  .''/"t'relj^untit  ^r  hay.  ^^^^  ^^^;^^  .^  ^jg. 

"l-lf^^'\>Vn'^ZZ)^',ll"a  WUh''^-  _i„  the  early  growth  of  the  leaves  of  this  species  of  Pba  there  is  a 

f  "ferior  't^^hat  now  s^Jk^irof:  "ThTcXnTarJ  most  valuable  fo^^  the  manufacture  of  the  finest  straw 
^Hih,     A-         ,-,•,.  r„,f     (H,i7^,/5  nwraflcf-its  E  of  P.  14227.)— This  grass  sends  forth  flower-straws 

Sils  forthtsi'p"nor"val"e  ol' uVeTatterirath  ovS  Z  seed  crop,  and  points  out  the  propriety  of  taking 
the  cropjyhen  the  grass  is  ''1, •J""'';;-      .     .  characters  of  this  grass  are  almost  the  same  as  those  of  the 

^kl^?i;^^;±E"^^i^r;^!^l^o^:i'^thr;^!l  %::.  at  «.  time  the  seed  is  npe 
lattermath  bears  to  that  at  the  t   ^^  "    "°"^Yl  e  tavourable  opinion  which  was  given  of  this  grass  when 

I'l'  ^i'm'i^Ir'sot ''s'm'h  ^s'p6a^\rl\o.?rs:^.v";  ov^  either  considered  as  a  grass  for  hay  or  perma- 

'"'"Vi-' Mvl^^.il  r^'lLV-Thifsfiedefinfts  natural  state  seems  confined  to  woods  as  its  place  of  growth  ; 

'ti^  VZ  Z:r!i<^:Tt^^^^n^^^  "S  thc^grass  o7the  lattermath  bears  to  that  at 
''?74 "  Af^frpSL'  e'  K -The  proportional  value  which  the  crop,  at  the  time  the  seed  is  ripe,  bears 
to  that  at  the  time  <;';.fl9^wing,  is  ''l*  to  9.  ^^j^^^^,,^  properties  have  as  yet  been 

.'57+7.  Brom/ts  midliflurus  E.  B l  nis  species  is  anuuai,  a  ,-.„„, ,p,,tiv  found  in  poor  grass    aiids, 

discovered  in  the  seed.     It  is  only  not..-cd  on  a'-count  of  'tj>  bemf.f  ^j^"^;^*,'^^  "'^  t^^^^  equal  to 

and  sometimes  in  meadows      It  appears,  from  the  f^'^^'^^X^Uitit  tUl'the^ee    be  ripe  which,  from  its 

'^'^r^:^  tli^cea  curt.  L-d.  -  The  prc,«.tr«n^^Uie  which  the^^ 

bears  to  that  at  the  time  the  seed  is  ripe,  is  as  12  to  13  ;  ad  t'  e  v^H^c  o'  uu  ^^  ^^^^  ^._^^^  ^^^^ 

tion  to  that  of  the  crop,  at  the  tune  of  fl"«,?'":-;/^ -1'° '"  '  4"^'^  es  e  rVe  grass^  habit  and  place  of 
seed  is  ripe,  as  5  to  13.  "This  species  of  i'«/.«  f'f^'.L  to  th^t  grass  for  the  purposes  of  either  hay  or 
growth  ;  it  has  excellences  which  make  it  greatly  >'"!;"'"^totliat  grass  ^^\^^\gc  which  is  directly 

permanent  pasture.     This  species  seems  to  improve  in  produce  m  proportion  to       age, 

the  reverse  of  the  /.olium  percnne.  ,        ,  r  n,;»  „r,nr\o-i  ind  the  nutritive  matter  that  it  affords, 

5749.  ¥na  cristhta  Host,  G.  A.  -The  produce  "^th'S  species,  and    he  nnu    i  ^^.^^    ,^^^ 

are  equal  to  those  of  the  Iwsthca  ovlna  at  the  time  the  ^^'j-^''' '^,"Pf^;^'  .'/^seness  of  the  foliage,  renders 

greater  bulk  of  grass,  in  proportion  to  the  weight,  with  the  comparatn  e  coarseness  o 

the  Pba  cristSlta  inferior  to  the  h'cstuca  ovlna.  -e-  „f  p  n  i«  i  _This  species  is  strictly  annual ;  it  is 

57.00.  Festuca  Myurus  E.  B.  {Mysaturus  canria/m  E-,  "[.  P-,l\P^^^.,\;;''a\'?cry  inferior  grass. 
likewise  subject  to  the  rust;  and,  the  produce  '>^'  "S,*^"'  litt  e    t  ran^^^^^  k^^^  ^^^^  i^  ^i 

5751.  Festi1cac«/nmaWrt  E.  15.-'lhe  ProiiptH  nal  ya  ue  vvhich  tne  gK  s^^^^^^^  ^^^^^^^  ^^        produces 

bears  to  that  at  the  time  of  flowering,  is  as  12  to  1«.     1  his  glass,  as  nas  aivcui)  u 
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a  fine  early  f(jrmRe  in  the  spriiiR.  The  produce  is  very  great,  and  its  nutritive  powers  are  considerable. 
It  apjieurs,  from  the  above  ]iarti'ul;irs,  to  be  best  adapted  for  hay.  A  very  singular  disease  attacks,  and 
.somi'timc's  nearly  destroy-;,  the  seed  of  this  grass  :  the  cause  of  this  disease  seems  to  be  unknown  ;  it  is 
denominated  c/nuus  by  some ;  it  appears  by  the  seed  swelling  to  three  times  its  usual  size,  in  length  and 
thickness,  and  the  want  of  the  corcle.  Dr.  Willdenow  describes  two  distinct  species  of  it :  first,  the  simple 
clavus,  wliieh  is  mealy  and  of  a  dark  colour,  without  any  smell  or  taste  ;  secondly,  the  mali!>:nant  clavus, 
wliich  is  violet  blue,  or  blackish,  and  internally  too  has  a  bluish  colour,  with  a  fetid  smell,  and  a  sliarp 
pungent  tasre.  Bread  made  from  grain  ali'ected  with  this  last  species,  is  of  a  bluish  colour;  and  when 
eaten,  produces  cramps  and  giddiness. 

h'io'2.  hiotnus  Utthretis  Host.  G.  A.  —  The  proportional  value  which  the  grass,  at  the  time  of  flowering, 
bears  to  that  at  the  time  the  seed  is  rip.-,  is  as  (i  to  14  This  species  greatly  resembles  the  preceding,  in 
liabit  and  manner  of  growth  ;  but  is  inferior  to  it  in  value,  which  is  evident  from  the  deficiency  of  its 
liroduce,  and  of  the  nutritive  matter  attbrded  by  it.  The  whole  plant  is  likewise  coarser,  and  of  greater 
bulk  in  proportion  to  its  weiglit.  The  seed  is  affected  with  the  same  disease  which  destroys  that  of  the 
former  species. 

5753.  Festiica  j?»;7ans  Curt.  Lond.  [Gii/rhin  Jluitans  E.  of  P.  lOyO.)  —  The  above  produce  was  taken 
from  grass  that  had  occupied  the  ground  for  four  years  ;  during  which  time  it  had  increased  every  year. 
It  appears,  therefore,  contrary  to  wliat  some  have  supposed,  to  be  capable  of  being  cultivated  in  perennial 
pastures. 

57i4.  Vhafertilh  Host,  G.  A.  —  If  the  nutriti  e  powers  and  produce  of  this  species  be  compared  with 
any  other  of  the  same  family,  or  such  as  resemble  it  in  habit  and  the  soil  which  it  afl'ects,  a  superiority 
will  be  found,  which  ranks  tliis  as  one  of  the  most  valuable  grasses.  Next  to  the  Pba  angustil"61ia,  it  pro- 
duces the  greatest  abundance  of  early  foliage,  of  the  best  quality,  which  fully  coniiiensates  for  the  compa. 
rative  lateness  of  flowering. 

5755.  Ari'mdo  culoriiia  Hort.  Kew.  —  The  strong  nutritive  powers  which  this  grass  possesses  recom- 
mend it  to  the  notice  of  occupiers  of  strong  clayey  lands  which  cannot  be  drained.  Its  produce  is  great, 
and  the  foliage  will  not  be  denominated  coarse,  if  conip.ired  with  grasses  which  aftbrd  a  produce  equal  in 
quantity. 

57.)ri.  Hi'irileum  pratense  E.  B  — The  specific  characters  of  this  species  are  much  the  same  as  those  of 
the  Poa  fertilis,  diti'ering  in  the  compressed  figure  of  the  straws  and  creeping  root  only.  If  the  produce 
were  of  magnitude,  it  would  be  one  of  the  most  valuable  grasses ;  for  it  produces  foliage  early  in  the  spring, 
and  possesses  strong  nutritive  powers. 

5757.  Avhia  flavesccns  Curt.  Lond.  {Tristtum  flnvesccns  E.  of  P.  1060  )  — The  proportional  value  which 
the  grass,  at  the  time  the  seed  is  ripe,  bears  to  that  at  the  time  of  flowering,  is  as  9  to  15  The  propor- 
tional value  which  the  grass  of  the  latterraath  bears  to  that  at  the  time  of  flowering,  is  as  5  to  15;  and  to 
that  at  the  time  the  seed  is  ripe,  as  5  to  R 

.5758.  liriDi/jjs  steri/is  E.  B.  —  64  dr.  of  the  flowers  afford  of  nutritive  matter  2'2  dr.  The  nutritive 
powers  of  the  straws  and  leaves  are,  therefore,  more  than  twice  as  great  as  those  of  the  flowers.  This 
species,  being  strictly  annual,  is  of  comparatively  little  v.alue.  The  above  particulars  show  that  it  has  very 
considerable  nutritive  powers,  more  than  its  name  would  imply,  if  taken  at  the  time  of  flowering;  but  if 
left  till  the  seed  be  ripe,  it  is,  like  all  other  annuals,  comparatively  of  no  value. 

.5750  ili'ilcus  mullis.  —  64  dr.  of  the  roots  artbrd  of  nutritive  matter  5  2  dr.  The  proportional  value 
which  the  grass,  at  the  time  the  seed  is  ripe,  bears  to  that  at  the  time  of  flowering,  is  as  14  to  18.  The 
above  details  prove  this  grass  to.have  merits,  which,  if  compared  with  those  of  other  species,  rank  it  with 
some  of  the  best  grasses.  The  small  loss  of  weight  which  it  sustains  in  drying  might  be  expected  from 
the  nature  of  the  substance  of  the  grass  ;  and  the  loss  of  weight  at  each  period  is  equal.  The  grass  affords 
the  greatest  quantity  of  nutritive  matter  when  in  flower,  which  makes  it  rank  as  one  of  those  best  adapted 
lor  hay. 

576U.  Via  fertilis  vnr.  li.  Host,  G.  A.  —  The  proportional  value  which  the  grass,  at  the  time  of  flowering, 
bears  to  that  at  the  time  the  seed  is  ripe,  is  as  19,  to  20.  The  proportional  value  which  the  grass  of  the 
lattermath  bears  to  that  at  the  time  of  flowering,  is  as  6  to  12;  and  to  that  at  the  time  the  seed  is  ripe, 
as  6  to  20. 

5761.  I'/ilt-iim  nodosum  Wither. — This  grass  is  inferior  in  many  respects  to  the /'hlcum  pratense.  It 
is  sparingly  found  in  meadows.  From  the  number  of  bulbs  which  grow  out  of  the  straws,  a  greater  portion 
of  nutritive  matter  might  have  been  expected.  This  seems  to  prove  th.at  these  bulbs  do  not  form  so  valu- 
able a  part  of  the  plant  as  the  joints,  which  are  so  conspicuous  in  the  Phleum  pratense,  the  nutritive 
powers  of  which  exceed  those  of  the  P.  nod6sum  as  8  to  28. 

.5762.  Agrost/s  vii/gnris  Wither.  — This  is  one  of  the  most  common  of  the  bents,  and  likewise  the  earliest ; 
in  these  respects  it  is  superior  to  all  others  of  the  same  family,  Imt  inferior  to  several  of  them  in  produce, 
and  the  quantity  of  nutritive  matter  it  affords.  As  the  species  of  this  family  are  generally  rejected  by  the 
cultivator,  on  account  of  the  lateness  of  their  flowering;  and  this  circumstance,  as  has  already  been  ob. 
served,  does  not  always  imply  a  proportional  lateness  of  foliage,  their  comparative  merits  in  this  respect 
may  be  better  seen,  by  bringing  them  into  one  view,  as  to  the  value  of  their  early  foliage. 

The  apparent  Difference  Their  nutrilive                                            The  apparent  Difjircnce  Their  nutritive 

ufTmie.  Powers.                                                           of  Time.  Powera. 

i<(!r<Jstis  TOlgaris        -    Middle  of  April  -            -        1-2|       >4gT(5stis  nfvea  -  Three  weeks  bter  .  .        K 

jiaiustris       -    One  week  later  -                  .       23  littorhlis  -  Ditto       ditlo  .               .        3 

stolonlfera    -    Two  ditto    -  .               .       3-2  ripens  -  Ditto       ditto  .            .       3 

canlna          -    Ditto  ditto  .        1-3  mexichna  -  Ditto        diuo  .                -        2 

strlcta           -    Ditto  ditto  -             -        1-ii  fascicularis    .  Ditto       ditlo  .  ii 

5763.  Viinicum  sangumu/e  E.  B.  — This  species  is  strictly  annual ;  and  from  the  results  of  this  trial,  its 
nutritive  powers  appear  to  be  very  inconsiderable. 

5764.  The  grasses  which  afford  Ihe  best  culms  for  straiv  plait  are,  according  to  Sinclair,  as  follow  : 

For  heath  or  moor  toil.      Festitca  ovlita,  duriuscula,  and  /(or-  Moist  soils.      Agrvstis  canina,  fasci( 

rteifui  mis,  A'^rdus  strfcla.  stolonlfera   anpistif6lia,    stolonlfera 

Prfi  soils.    Cjnosums  trisliitus,  Pba  an)»usUfolia,  Hiirdeum  repens,  Poa  nemoral  s,  angu»tif;>lia. 

pratense,  Antboxlnthinn   odoritum,  v4^idstis   lobata,  si>lca  Cereal  grasses.      \\'heat,   spelt-wheat,  rye,  and    oats  have 

venti,  flav^scens,  and  vulgaris  miitica,  .^v^na  pub^scens,  /-'c*-  been  sown  on  poor  soils,  and  t-ut  Rreen  and  bleached ;  but  are 

fuca  helerophjlla.  found  inferior  to  the  above  grasses  for  the  finest  plait. 

5765.  The  period  for  cutting  the  culms  is  when  they  are  in  blossom.  They  are  bleached  by  pouring 
boiling  water  over  them,  in  which  they  remain  ten  minutes,  and  are  afterwards  spread  on  a  grass-plot  for 
seven  or  eight  days.  .Sinclair  found  that  by  letting  the  culms  remain  in  hot  water  from  one  to  two  hours 
only  two  or  three  days'  bleaching  was  required.  When  bleached,  they  are  taken  up,  washed  clean,  and  put 
in  a  moist  state  in  a  close  vessel,  where  they  are  subjected  to  the  fumes  of  burning  sulphur  for  two  hours. 
Green  culms,  immersed  for  ten  minutes  in  a  strong  solution  of  acetic  acid,  and  then  subjected  to  the  suli 
jihureous  acid  gas,  are  bleached  perfectly  white  in  half  an  hour.  Green  culms,  immersed  for  fifteen 
minutes  in  muriatic  acid,  diluted  with  twenty  times  its  measure  of  water,  and  then  spread  on  the  grass 
became  in  four  days  as  perfectly  bleached  as  those  culms  which  were  scalded  and  bleached  eight  days  oil 
the  grass.  The  texture  of  the  straw  was  not  in  the  least  injured  by  these  processes.  The  ajiplicatibn  of 
the  sulphureous  acid  gas  to  the  moistened  culms,  even  after  scalding  and  bleaching  on  the  grass,  had,  in 
every  instance,  the  eflTect  of  greatly  improving  the  colour,  and  that  without  being  productive  of  the'smallest 
injury  to  the  texture  of  the  straw.  {Ilort.  Gram.  IVob.  2d  edit.  427.) 
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5766.  To  imitate  the  Leghorn  phit  in  the  most  perfect  manner,  the  straws  should  be  plaited  the  reverse 
way  of  the  common  English  split-straw  plait.  In  the  English  plait,  the  straws  are  flattened  by  a  small 
hand-mill  made  for  the  purpose;  but  the  Leghorn  plait  has  the  straws  worked  without  flattening,  and 
pressure  is  applied  after  the  plait  is  made.  It  is  essential  that  these  two  points  should  be  observed  by 
those  wlio  wish  to  rival  the  finest  Leghorn  manufacture.  By  reversing  the  common  mode  of  ))Iaiting,  the 
fingers  have  a  much  greater  power  in  firmly  and  intimately  knitting  the  straws  ;  and  the  round  or  uii- 
flattened  state  of  the  straws  allows  of  their  being  more  closely  knitted,  —  a  circumstance  that  gives  an 
appearance  similar  to  the  real  Leghorn  plait.  (Ibid.)  The  varieties  of  wheat  or  rye  already  mentioned 
(5055i.  and  5()57.)  are  now  generally  considered  far  preferable  to  any  of  the  forage  grasses  for  the  purposes 
of  straw  plait. 


Chap.   VII. 

Manc.gement  of  Lands  permanently  under  Grass, 

5767.  In  every  country  by  far  the  gi-eatcr  proportion  of  perennial  grass  lands  is  the  work 
of  nature :  and  it  is  not  till  an  advanced  period  in  the  progress  of  agriculture  that  much 
attention  is  paid  to  their  management.  But  as  the  extension  of  tillage,  ))lantii!g,  and 
the  formation  of  parks  and  gardens,  limit  tlie  range  of  the  domestic  animals,  tlieir  fo<  d 
becomes  more  valuable  ;  and  it  then  becomes  an  object  to  increase  it  by  the  culture  of 
roots  and  artificial  herbage  on  some  lands,  and  by  tlie  im])roved  management  of  the  spon- 
taneous productions  of  others.  In  a  Iiighly  cultivated  country  like  Britain,  therefore, 
those  lands  retained  in  grass  either  are,  or  ougiit  to  be,  such  as  are  more  valuable  to  the 
owners  in  that  state  than  they  would  be  in  any  other.  Such  lands  naturally  divide  them- 
selves into  two  classes  :  tho.-e  which  are  fit  either  for  mowing  or  pasture ;  and  those  which 
are  fit  for  pasture  only. 

Sect.  I.     Perennial  Grass  Lands  fit  for  mowing,  or  Meadow  Lands. 

57C8.  Under  the  term  meadow,  we  include  all  such  land  as  is  kept  imder  grass  chiefly 
for  the  sake  of  a  hay  crop,  though  occasionally,  and  at  particular  seasons  of  the  year,  it 
may  be  depastured  by  the  domestic  animals  ;  and  we  usually  include  under  this  term  the 
notion  of  a  greater  degree  of  moisture  in  the  soil,  than  would  be  thought  desirable  either 
for  permanent  pastiu'e  or  lands  in  tillage.  Where  hay  is  in  great  demand,  as  near  large 
towns,  and  especially  if  a  good  system  of  cropping  is  but  little  understood,  a  great  deal 
of  arable  land  may  be  seen  appropriated  to  hay-crops;  but  the  most  valuable  meadows 
are  such  as  are  either  naturally  rather  moist,  or  are  rendered  so  by  means  of  irrigation. 
There  are  three  descriptions  of  these  meadows  :  those  on  the  banks  of  streams  and  rivers  ; 
those  on  the  uplands,  or  more  elevated  grounds ;  and  bog-meadows ;  and  each  of  these 
kinds  may  be  stocked  with  grasses,  either  naturally  or  by  art,  and  may  be  irrigated  by 
one  or  other  of  the  diflerent  watering  processes  already  descriljed. 

570'9.  liirer-meadoH'S,  or  those  which  are  situated  in  the  bottoms  of  valleys,  are  in 
general  by  far  tlie  most  valuable.  Tiiey  are  the  most  productive  of  grass  and  hay,  yieldin" 
sustenance  for  cattle  tlirough  the  summer  and  the  winter,  and  producing  an  everlastiu"- 
source  of  matiine  for  the  improvement  of  the  adjoining  lands. 

5770.  The  soil  is  deep,  and  comtnon/i/  alluvial,  having  been  deposited  by  water,  or  washed  down  from  the 
adjoining  eminences;  the  surface  is  even,  from  the  same  cause;  and,  what  is  of  considerable  impoitance, 
it  has  a  gradual  declivity  or  surface-drainage  to  the  river  or  stream  which  almost  invariably  flows  in  the 
lowest  part  of  every  valley,  and  which  is  essential  to  this  description  of  meadow.  The  principal  delects 
to  whicli  such  lands  are  liable  are,  the  oozing  out  of  springs  towards  their  junction  with  the  rising  lai.ds, 
and  the  inundations  of  the  river  or  stream.  The  former  c.  il  is  to  be  remedied  by  under-draining,  and  the 
latter  by  embanking.  .Such  meadows  are  generally  stocked  with  the  best  grasses;  and  their  culture  con- 
sists of  little  more  than  forming  and  keeping  open  a  suflicient  number  of  surface-gutters  or  furrows  to 
carry  ofl'the  rain-water  ;  rooting  out  such  tufts  of  rushes,  or  bad  grasses  and  herbage,  as  may  occasionally 
■;i)pear;  destroying  moles,  and  spreading  the  earth  they  llirow  up;  removing  heavy  stock  whenever  iheir 
foet  poach  the  surface  ;  shutting  up,  bush-harrowing,  and  rolling  at  the  commencement  of  the  growing 
season ;  and  finally  so  adjusting  the  mowing  and  pasturing  as  to  keep  the  land  in  good  heart  witiiout  laying 
on  manure. 

.'>771.  The  most  suitable  mcadovs  for  irri^atiun  are  of  this  descriiition  ;  the  necessary  drains  and  otlier 
works  are  executed  with  greater  care,  and  with  less  cxiiense  ;  and  the  management,  as  we  have  seen  (4580.;, 
is  also  comparatively  easier  than  in  watering  sloping  surface.^. 

5772.    Upland  meadows,  or  mowing  lands,  are  next  in  value  to  those  of  valleys. 

5773.  The  soil  is  either  naturalli/  good,  and  well  adapted  for  grass,  or,  if  inferior  bv  nature,  it  is  so 
situated  as  to  admit  of  enrichment  by  ample  supjdies  of  manure.  Of  this  List  dcscriptioii  are  the  upland 
meadows  or  hay  lan<ls  of  Middlesex  ;  which,  though  on  the  most  tenacious,  and  often  stony  clavs,  are  vet, 
by  the  abundance  of  manure  obtained  from  the  metroiiolis,  rendered  as  pro<luctive  as  the  best  upland  soils 
employed  as  hay  lands.  'J'he  roots  of  iiercnnial  grasses,  whether  fibrous  or  creeping,  never  strike  deep 
into  the  soil ;  and  thus,  deriving  their  nourishment  chicHy  from  the  surface,  top.dressings,  of  weil.rotted 
manure,  repeated  on  the  same  field  for  centuries,  form  at  last  a  thin  black  stratum  among  the  roots  of 
thejgrass,  wliioh  pnidiices  th<>  most  luxuriant  crops. 

^~'~^\.Tf"'  ''"'''"'''  'f  i-'Pl'iiKl  »'ett(h>ws  re(Uiires  more  attention  and  expense  than  that  ofvallevs;  being 
more  difficult  to  drain,  and  requiring  regular  supplies  of  manure.  The  irregular  surface  of  uplands  is  apt 
either  to  contain  springs  or  to  stagnate  the  surface  water  ;  the  first  produce  marsh  plants  and  coar.sc 
herbage,  and  the  latter  destroys  or  weakens  whatever  is  growing  on  the  surface,  and  encourages  thegrowlh 
of  moKS.  lioth  evils  are  to  be  remedied  by  the  obvious  resources  of  drainage.  Moss  is  a  very  com- 
mon enemy  to  grass  lands,  and  is  only  to  be  eflcctually  destroyed  by  rich  dressings  of  manure.  Kollinp, 
and  top-dressings  of  lime  aiul  salt,  have  been  rccomniended  for  destroying  it ;  but  there  is  no  mode  by 
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which  it  can  be  subiluod  aiul  kept  under,  but  by  adding  strength  to  the  grass  plants,  and  thereby  enabling 
them  to  suffocate  their  enemy.  Moss  is  never  found  on  rich  lands  unless  they  are  completely  shaded  by 
trees.  Besides  mole-hills,  upland  meadows,  when  neglected,  are  frequently  troubled  with  ants,  which 
form  heaps  or  hillocks  of  grass  and  earth,  more  injurious  and  more  dilticult  to  get  quit  of  than  those  of 
moles.  The  mode  of  taking  moles  is  a  simple  operation,  and  will  be  described  in  the  proper  place ; 
that  of  destroying  ants  is  more  complicated  and  tedious,  and,  being  peculiar  to  grass  lands,  shall  here 
be  described. 

5773.  Ant-hills,  or  hahittithns,  are  injurious  to  meadow  lands,  by  depriving  the  farmer  of  a  crop  in  pro- 
portion to  the  surface  they  occupy,  and  by  interfering  with  the  operations  of  rolling  and  mowing.  They 
consist  of  little  eminences,  composed  of  small  particles  of  sand  or  earth,  lightly  and  artfully  laid  together, 
which  may  often  be  computed  at  a  tenth  part,  or  more,  of  old  grass-lands.  In  some  places,  where  negli- 
gence has  suffered  them  to  multiply,  almost  half  the  land  has  been  rendered  useless  ;  the  hills  standing  as 
thick  together  as  grass-cocks  in  a  hay-field :  and  what  is  very  surprising,  this  indolence  is  defended  by 
some,  who  affirm,  that  the  area  or  superficies  of  their  land  is  thereby  increased  ;  whereas  it  is  well  known 
that  very  little  or  no  grass  ever  grows  thereon,  and,  therefore,  if  the  surface  is  increased,  the  produce  is 
proportionably  decreased. 

5776.  In  order  to  remove  ant-hills,  and  destroy  the  insects,  it  has  been  a  custom  in  some  places,  at  the 
beginning  of  winter,  and  often  when  the  weather  was  not  very  cold,  to  dig  up  the  ant-hills  three  or  four 
inches  below  the  surface  of  the  ground,  and  then  to  cut  them  in  pieces,  and  scatter  the  fragments  about ; 
but  this  practice  only  disseminates  the  ants,  instead  of  destroying  them,  as  they  hide  themselves  among 
the  roots  of  the  grass  for  a  little  time,  and  then  collect  them  jelves  together  again  upon  any  little  eminence, 
of  which  there  are  great  numbers  ready  for  their  purpose,  such  as  the  circular  ridges  round  the  hollows 
where  the  hills  stood  before.  It  is,  therefore,  a  much  better  method  to  cut  the  hdls  entirely  off,  rathtr 
lower  than  the  surface  of  the  land,  and  to  let  them  lie  whole  at  a  little  distance,  with  tlieir  bottom  up. 
wards  ;  by  this  means  the  ants,  which  are  known  to  be  very  tenacious  of  their  abodes,  coiitinue  in  their 
habitations  until  the  rains,  by  running  into  their  holes  of  communication,  and  stagnating  in  the  hollows 
formed  by  the  removal  of  the  hills,  and  the  frosts,  which  now  readily  penetrate,  destroy  them  If  a  little 
soot  were  thrown  on  the  places,  and  washed  in  with  the  rains,  it  would  probably  contribute  greatly  to  the 
intended  effect.  The  liills,  when  rendered  mellow  by  the  frosts,  may  be  broken  and  dispersed  about  the 
land.  By  this  method  of  cutting  the  hills,  one  other  advantage  is  gained  ;  the  land  soon  becomes  even 
and  fit  for  mowing,  and  the  little  eminences  being  removed,  the  insects  are  exposed  to  the  wet,  which  is 
very  disagreeable  and  destructive  to  them.  It  would,  perhap.s,  be  a  better,  practice  than  that  of  suffering 
the  hills  to  remain  on  the  ground,  to  collect  the  parts  of  them  which  have  been  pared  off  into  a  heap,  in 
some  convenient  place,  and  then  form  them  into  a  compost,  by  mixing  a  portion  of  quick-lime  with  them. 
In  wet  weather  these  insects  are  apt  to  accumulate  heaps  of  sandy  particles  among  the  grass,  called  by 
labourers  sprout-hills,  which  quickly  take  off  the  edge  of  the  scythe.  These  hills,  which  are  very  light  and 
compressible,  may  be  conveniently  removed  by  frequent  heavy  rolling. 

5777.  In  the  Norfolk  mode  of  cutting  and  burning  ant-hills,  the  process  is,  to  cut  them  up  with  a  heart- 
shaped  sharp  spade  or  shovel,  in  irregular  lumps  of  from  ten  to  fifteen  inches  in  diameter,  and  from  two 
to  five  or  six  inches  thick.  These  are  to  be  turned  the  grass-side  downwards,  until  the  mould-side  is 
thoroughly  dry,  and  then  to  be  set  the  grass-side  outwards,  until  they  are  dry  enough  to  burn.  The  fire 
may  be  kindled  with  brushwood,  and  kept  smothering,  by  laying  the  sods  or  lumps  on  gradually,  as  the 
fire  breaks  out,  until  ten  or  fifteen  loads  of  ashes  arc  raised  in  one  heap,  which  the  workmen  formerly  com- 
pleted for  a  shilling  or  eighteen-pence  each  load  of  ashes.  The  places  from  which  the  hills  have  been  re- 
moved may  be  sown  with  grass-seeds.  Besides  the  destruction  of  the  ants,  this  is  a  ready,  though  by  no 
means  an  economical,  way  of  raising  manure,  and  in  some  cases  ought  not  bo  neglected,  on  groun.ds  wh^re 
such  a  process  is  required. 

5778.  W7(«<  IS  called  "  gelding  "  ant-hills  is  thus  described  :  — With  a  turfing-iron  make  two  cuts  across 
the  hill  at  right  angles  to  each  other;  then  turn  back  the  four  quarters  thus  obtained  from  offthc  hill, 
leaving  it  bare  ;  next  cut  out  and  throw  to  a  distance  the  interior  earth  of  the  hill  with  all  the  ants ;  turn- 
ing their  winter's  hoard  of  provision,  as  well  as  all  their  excavated  abode,  to  the  very  bottom.  Now  return 
the  quarters  of  turf  to  their  former  place,  treading  them  down  to  form  a  basin  to  hold  the  winter's  rain, 
which  will  prevent  the  settlement  of  any  new  colony  of  the  ants,  and  they,  being  thrown  on  the  surface, 
will  perish  by  the  frost 

5779.  Where  grass  lands  arc  sufficiently  rolled  with  a  heavy  roller  once  or  oftener  every  year,  no  ant- 
hills  will  ever  be  formed  greater  than  the  roller  can  compress,  and  consequently  no  injury  will  be  sustained. 
In  this,  as  in  most  other  cases  of  disease,  proper  regimen  is  the  best  cure.  In  domestic  economy,  various 
directions  are  given  for  destroying  bugs,  lice,  and  other  vermin  ;  but  who  ever  had  any  to  destroy,  who 
attended  properly  to  cleanliness  ? 

S78U.  The  surface  of  some  grass  lands  that  have  been  long  rolled  is  apt  to  get  into  that  tenacious  state 
denominated  hide  bound.  vVhcn  this  is  tlie  case,  scarifying  the  turf  with  a  plough,  consisting  only  of 
coulters,  or  harrow-teeth,  or,  in  preferent  e  to  all  other  implements,  with  Wilkie  or  Kirkwood's  brakes, 
so  that  the  whole  surface  may  be  cut  or  torn,  is  to  be  recommended.  That  tenacious  state,  rolling  tends 
to  increase;  whereas,  by  scarifying,  the  surface  is  loosened,  and  the  roots  acquire  new  means  of  improved 
vegetation.  This  operation  seems  particularly  useful,  when  it  precedes  the  manuring.  When  hay  land 
of  a  retentive  quality  is  depastured  by  cattle  or  liorses  in  wet  seasons,  it  receives  much  injury  from  their 
feet,  and  becomes  what  is  technically  called  poached.  Every  step  they  take  leaves  an  impression,  which 
fills  with  rain  water,  and  then  the  hole  stands  full  like  a  cup.  Tills  wetness  destroys  the  herbage,  not  only 
in  the  hole,  but  that  also  which  surrounds  it,  while  at  the  same  time  the  roots  of  the  grasses,  as  well  as  the 
ground,  are  chilled  and  injured.  No  good  farmer,  therefore,  will  permit  any  cattle  to  set  a  foot  on  such 
land  in  wet  weather,  and  few  during  the  winter  months,  on  any  consideration.  .Sheep  are  generally 
allowed  to  pasture  on  young  grasses  in  dry  weather,  from  the  end  of  autumn  to  the  beginning  of  March  • 
they  are  then  removed,  and  it  rarely  happens  that  any  aiuinal  is  admitted  till  the  weather  b.'  dry,  and  the 
surface  so  firm  as  to  bear  their  pressure  without  being  poached  or  injured. 

5781.  In  manuring  upland  meadows,  the  season,  the  sort,  the  quantity,  and  the  frequency  of  application 
are  to  be  considered. 

5782.  lynh  regard  to  the  season  at  which  7nanure  should  he  applied,  a  great  difference  of  opinion  prevails 
among  the  farmers  of  England.  In  the  county  of  Middlesex,  where'Slmost  all  the  grass  lands  are  pre- 
served for  hay,  tlie  manure  is  invariably  laid  on  in  Oittober  {Middlesex  Heport,  p.  2.'4.),  while  the  land  is 
sufficiently  dry  to  bear  the  driving  of  loaded  carts  without  injury,  and  when  the  heat  of  the  day  is  so 
moderated  as  not  to  exhale  the  volatile  parts  of  the  dung.  Others  prefer  applying  it  immediately  after 
the  hay-time,  from  about  the  middle  of  July  to  the  end  of  August,  which  is  said  to  be  the  "  good  old  time  " 
(Com.  to  Hoard  of  Agriculture,  vol.  iv.  p.  l.\;s.) ;  and  if  that  season  is  inconvenient,  any  time  from  the 
beginning  of  February  to  the  beginning  of  April.  {Dickson's  Practical  Agriculture,  vol.  ii.  \).  ;)l,j.)  It  is, 
however,  too  common  a  practice  to  carry  out  the  manure  during  frosty  weather,  when,  though  the  ground 
is  not  cut  up  by  the  carts,  the  fertilising  parts  of  the  dung  are  dissipated,  and  washed  away  by  the  snow  and 
rains  before  they  can  penetrate  the  soil. 

5783.  There  is  scarcely  any  sort  of  manure  that  will  not  be  useful  irhen  laid  on  the  surface  of  grass 
grounds  ,-  but,  in  general,  those  of  the  more  rich  dung  kinds  are  the  most  suitable  for  the  older  sort  of 
sward  lands  ;  and  dung,  in  composition  with  fresh  vegetable  earthy  substances,  the  most  useful  in  the  new 
leys  or  grass  lands.  In  Bliddlesex  it  is  the  practice  of  the  best  farmers  to  prefer  the  richest  dung  they  can 
procure,  and  seldom  to  mix  it  with  any  sortof  earthy  material,  as  they  find  it  toanswer  the  best  with  regard 
to  the  quantity  of  produce,  which  is  the  principal  object  in  view  ;  the  cultivators  depending  chiefly  loathe 
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sale  of  tlieir  hay  in  the  London  markets.  It  is  the  practice  to  turn  over  tlic  duiig  that  is  broiiglit  from 
London  in  a  tolerable  state  of  rottenness,  once  chopping  it  well  down  in  the  operation,  so  as  to  be  in  a 
middling  state  of  fineness  when  put  upon  the  land.  It  is  necessary,  however,  that  it  should  be  in  a  more 
rotten  and  reduced  state  when  applied  in  the  spring,  than  when  the  autumn  is  chosen  for  that  purpose. 
(Dickson's  Pniclical  Agriculture,  vol.  ii.  p.  915.) 

STSi.  Some  intercstiiiji  experitncnts  have  been  made  with  riifferent  kinds  of  7nnnurc,  for  the  purpose  of 
ascertaining  their  effects,  with  regard  to  the  quantity  and  quality  of  the  produceon  different  kinds  of  land. 
Fourteen  lots,  of  half  an  acre  each,  were  thus  manured,  and  the  grass  was  made  into  hav,  all  as  nearly  alike 
as  possible.  The  greatest  weight  of  hay  was  taken  from  the  lot  manured  with  horse,  cow,  and  slaughterhouse 
dung,  all  mixed  together,  of  each  about  an  equal  quantity.  It  lay  in  that  state  about  two  months;  and 
was  then  turned  over,  and  allowed  to  lie  eight  or  ten  days  more,  after  which  it  was  put  on  the  land  before 
it  had  done  fermenting,  and  spread  immediately.  To  ascertain  the  quality  of  the  produce  of  the  different 
lots,  a  small  handful  from  each  was  laid  down  on  a  dry  clean  place,  where  there  was  little  or  no  grass,  and 
six  horses  were  turned  out  to  them  one  after  another.  In  selecting  the  lots,  there  seems  to  have  been  little 
difference  of  taste  among  the  horses  ;  and  all  of  them  agreed  in  rejecting  two  lots,  one  of  which  had  been 
manured  with  blubber  mixed  with  soil,  and  the  other  with  soot,  in  both  instances  laid  on  in  the  month  of 
April  preceding,     (hnncashire  Report,  p.  130.  etseq.) 

5785.  The  proportion  of  manure  that  is  necessary  must,  in  a  great  measure,  depend  upon  the  circum- 
stances of  the  land,  and  tlie  facility  of  procuring  it.  In  the  district  of  London,  where  the  manure  is  of  a 
very  good  and  enriching  quality,  from  its  being  produced  in  stables  and  other  places  where  animals  are 
higldy  fed,  the  quantity  is  usually  from  four  or  live  to  six  or  seven  loads  on  the  acre,  such  as  are  drawn 
by  three  or  four  horses,  in  their  return  from  taking  up  the  hay  to  town.  (Dickson's  Pract.  Aer.  vol  ii 
p  9!6, 

578G.  Manure  is  laid  on  nt  intervals  of  time  more  or  less  distant,  according  to  the  same  circumstances 
that  determine  the  quantity  of  it.  Though  there  are  some  instances  of  hay  grounds  bearing  fair  crojjs 
every  year  during  a  length  of  years,  without  any  manure  or  any  advantage  from  pasturage,  excei)t  what 
the  after-grass  has  aftbrdcd  [Marshal's  Review  of  Reports  to  ilie  Board  of  Agriculture,  p.  183.  Western 
Department) ;  yet,  in  general,  manure  must  either  be  alloweil  every  third  or  fourth  year,  in  tlie  land 
dci>astured  one  year,  and  mown  the  other;  "  or,  what  is  better,  depasture  two  years,  and  mow  the 
third."  [Xorthumberlatid  Report,  p.  HI.)  A  succession  of  hay  crops  without  manure,  or  pasturage,  oa 
meadows  not  irrigated,  is  justly  condemned  by  all  judicious  farmers,  as  a  sure  means  of  impoverishing 
the  soil. 

5787.  Bog  meadows  are  the  least  valuable  of  any  :  they  are  of  two  kinds  ;  peat  bogs, 
and  earthy  bogs. 

5788.  Peat  bogs  are  situated  in  hollows  or  basins,  which,  from  having  no  natural  outlet  for  water,  and 
not  being  so  deep  or  so  plentifully  supplied  with  that  element  as  to  constitute  lakes,  becomes  filled  up  with 
aquatic  iilants  and  mosses.  By  the  decay  of  these  after  a  certain  time,  and  the  drainage  and  culture  of 
art,  a  surface  of  mossy  soil  is  formed  on  which  some  of  the  inferior  grasses  may  be  sown  or  will  spring  up 
naturally.  In  warm  moist  climates,  and  where  the  mould  of  the  bog  is  rich,  fiorin  or  Timothy  grass  may 
be  found  to  answer  ;  but  in  general  the  woolly  soft  grass  and  cock's-foot  are  resorted  to,  unless  indeed  lime 
be  applied,  or  a  coating  of  sand  or  earth,  in  which  cases  the  clovers  and  better  grasses  will  sometimes 
answer.    These  bogs  are  in  general  too  soft  for  pasturing  any  other  animals  than  sheep. 

578y.  Earthy  bog  i?teadot/'s  are  situated  either  in  hollows  or  on  slopes.  I'hey  are  formed  by  an  accumu- 
lation of  water  in  the  subsoil,  which  not  finding  a  free  passage  in  any  one  point,  spreads  under  and  filtrates 
upwards  through  a  considerable  extent  of  surface.  The  grasses  on  such  meadows  before  they  are  drained 
are  chiefly  of  the  sprot  or  Jiincus  kind  ;  but  by  draining  the  quality  of  these  is  improved,  and  better  kinds 
appear.  Such  meadows  yield  a  considerable  produce  of  coarse  hay;  they  aLound  chiefly  in  cold  hilly 
districts  devoted  to  breeding. 

5790.  The  culture  and  muKagement  of  bog  meadoirs  differ  in  nothing  essential  from  those  of  the  river 
kinds.  A  lighter  roller  is  used  in  spring,  the  greatest  care  is  taken  in  eating  down  the  latter  grass, 
whether  with  small  cattle  or  sheep  ;  and  in  some  cases,  in  very  dry  weather  in  summer,  the  main  drains 
are  dammed  u))  for  a  few  weeks  in  order  to  stagnate  tlie  water,  and  sujiply  the  soil  with  moisture.  No 
manure  is  ever  given  unless  in  the  case  of  some  cultivated  peat  bogs,  which  are  dressed  with  earthy  or 
saline  mixtures. 

5791.  As  branches  of  culture  common  to  evert/  description  of  hay  lands  may  be  men- 
tioned, tlie  hay-making,  the  application  of  the  after-grass,  ami  pa^itinage. 

5792.  The  making  <f  natural  or  meadow  hay  has  been  canied  to  greater  perfection  in 
the  neighbourhood  of  London  than  any  wliere  else  ;  and  it  may  therefore,  with  great 
propriety,  be  recommended  as  an  example  to  the  rest  of  tlie  kingdom.  Tlie  following 
account  of  it  is  drawn  from  Middletons  Agricultural  Survey  of  Middlesex  : 

5793.  When  the  grass  is  near  1 1/  fit  for  mounrig,  the  Middlesex  farmer  endeavours  to  select  the  best 
mowers,  in  number  proportioned  to  the  quantity  of  his  grass  and  the  length  of  time  it  would  be  advisable 
to  have  it  in  hand  ;  which  having  done,  he  lets  it  out,  either  as  piece-work,  or  to  be  mown  by  the  acre. 
In  the  latter  way,  each  man  mows  from  one  acre  and  a  half  to  an  acre  and  three  quarters  per  day  ;  some 
there  are  who  do  two  acres  per  day  during  the  whole  season.  About  the  same  time  he  provides  five  hay- 
makers (men  and  women,  including  loaders,  pitchers,  stackers,  and  all  others)  to  each  mower.  These 
last  are  paid  by  the  day,  the  men  attending  from  six  till  six,  but  the  women  only  from  eight  till  six. 
For  an  extra  hour  or  two  in  the  evening,  when  the  business  requires  despatch,  they  receive  a  i>roportionate 
allowance. 

5794.  The  viowers  usually  begin  their  work  at  three,  four,  or  five  o'clock  in  the  morning,  and  continue  to 
labour  till  seven  or  eight  at  night ;  resting  an  hour  or  two  in  the  middle  of  the  day.  Every  hay-maker 
is  expected  to  come  provided  with  a  fork  and  a  rake  of  his  own  ;  nevertheless,  when  the  grass  is  ready, 
and  labourers  scarce,  the  farmer  is  frequently  obliged  to  provide  both,  but  for  the  most  part  only  the  rake. 
Every  part  of  the  operation  is  carried  on  with  forks,  except  clearing  tlie  ground,  which  is  done  witli 
rakes  ;  and  loading  the  carts,  which  is  done  by  hand. 

5795.  First  dtnj.  Alt  the  prass  mown  before  nine  o'clock  in  into  what  are  called  single  wind  rows;  and  the  last  operation 
the  morning  is  tedded,  in  which  great  care  is  taken  thoroughly      of  this  day  is  to  put  it  into  prass  cocks. 

to  loosen  every  lump,  and  to  strew  it  evenly  over  all  the  ground.  579C.  Second  day.    I'he  bus'ness  of  this  day  commences  with 

By  this  re;;ular  method  of  tedding  grass  lor  hay,  the  hay  will  tedding  all  the  grass  that  was  mown  the  first  da.  af;er  nine 

he  of  a  more  valuable  quality,  heat  more  equally  in  the  stack,  o'clock,  and  all  that  was  mown  this  day  before  nnie  o'clock. 

and  will  consequently  not  be  so  liable  to  damage  or  fire  ;  will  Next,  the  grasscocks  are  to  be  well  shaken  out  into  siaddli--,  (or 

he  of  greater  quantity  when  cut  into  trusses,  and  w  11  sell  at  a  separate  plot.-)  of  five  or  six  yards'  dianuter.      If  the  crop 

better  juice  j  for  when  the  grass  is  suffered  to  lie  a  day  or  two  should  be  so  thin  and  light  as  to  leave  the  spaces  benvcen  ihce 


before  It  is  tedded  out  of  the  swath,  the  upper  surface  is  dried  staddles  rather  large,  such  spaces  must  lie  irniin  dial.  Iv  rakul 

by  the  sun  and  winds,  and  tie  interior  part  is  not  dried,  but  clean,  and  the  raking,  mixed  with  the  other  hay,  in  oukr  to  its 

witliered,  so  that  the  herbs  lose  much,  both  as  to  quality  and  all  drying  of  a  uniform  colour.    The  next  business  is  to  ti 

quantity,  which  are  verv  material  circumstances.    .Soon  after  the  staddles,  and  after  tliat,  to  turn  the  gra^s  that  was  ted( 

the  tedding  is  finished,  the  hay  is  turned  with  the  same  degree  in  the  first  pirt  of  the  morning,  once  or  twice,  in  the  mam 

of  care  .and  attention;  and  if,  from  the  namber  of  hands,  they  describtd  lor  the  first  day.    This  .should  all  be  done  bcli 


anner 


are  able  to  turn  -the  whole  again,  they  tlo  so,  or  at  le.ist  as  twelve  or  cne  o'c  ock,  so  that  the  whole  mav  lie  to  drv  while 
nm(;hof  it  as  they  can,  till  twelve  or  one  o'clock,  at  which  time  the  wirk-iieople  are  at  ilinner.  .ifter  dinner,"  the  first  thing  to 
they  dine.   'Ihc  first  tiling  to  bj  dune  after  dinner  is  to  rake  it      be  done  is  to  rake  the  staddles  into  duul>le  wind. rows ;  next,  to 

:5  -ni  4 
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ralcc  tli9  ci'a^s  into  single  Wiml-rows ;  then  the  double  wind-  cool  and  cloudv,  no  part  of  it  probably  will  be  fit  to  carrv.     In 

rows  are  inil  into  bastard-cocks  ;  and  lastly,  the  wind-rows  are  that  case,  the  first  thinp  set  about  after  dinner,  is  to  rake  that 

put  into  grass-cocks.    This  completes  the  work  of  the  second  which  was  in  grass-cocks  last  niyht  into  double  wind-rows ; 

day.  then  the  grass  which  was  this  morning  spread  from  the  swaths 

6797.  Third  day.    The  g'-ass  mown  and  not  spread  on  the  into  single  wind-rows.    After  this,  the  hay  which  was  last  right 

second  day,  and  also  that  mown  in  the  early  part  of  this  day,  is  in  bastard-cocks,  is  made  up  into  full-sized  cocks,  and  care 

first  to  be  tedded  in  the  morning,  and  then  the  grass-cocks  are  taken  to  rake  the  hay  up  cl^an,  and  .nho  to  put  the  rakings 

to  be  spreid  into  staddles  as  bi-fore,  and  tbe  bistard-cocks  into  upon  the  top  of  each  cock.     Next,  the  double  wind-rows  are 

stadd'es  of  less  extent.     The^e  smaller  staddles,  though  last  put  into  bast.ird-cocks,  and  the  single  wind-rows  intb  grass 

spread,  are  first  turned,  then  those  which  w^^re  in  grass-cocks  ;  cocks,  as  on  the  preceding  d.iys. 

and  next  the  gi'ass  is  turned  once  or  twice  liefore  twelve  or  one  5798.  Finirlhilm/.  On  this  day  the  great  corks,  just  men- 
o'clock,  when  the  p?oi)'e  go  to  flinner  as  usual.  If  the  weather  tinned,  are  usually  carried  before  dinner.  The  other  oper- 
has  proved  sunny  and  fine,  the  hiy  which  was  last  night  in  ations  of  the  day  are  such,  and  in  the  same  order,  as  before 
bastard-cocks  will  this  afternoon  be  in  a  proper  state  to  be  car-  described,  and  are  continued  daily  until  the  hay  harvest  is 
ried:  but  if  the  weather  should,  on  the  contrary,  have  been  completed. 

5799.  ^s  general  rules,  the  grass  should,  as  much  as  possible,  be  protected  both  day  and  night,  afjainst 
rain  and  dew,  by  cocking.  Care  should  also  be  taken  to  proportion  the  number  of  hay-makers  to  that  ot 
the  mowers,  so  that  there  may  not  be  more  grass  in  hand  at  any  one  time  than  can  be  managed  according 
to  the  foregoing  process.  This  proportion  is  about  twenty  hay-makers  (of  which  nuinber  twelve  maybe 
women)  to  four  mowers ;  the  latter  are  £ometimes  taken  half  a  day  to  assist  the  former.  But  in  hot,  windy, 
or  very  drying  weather,  a  greater  proportion  of  hay  makers  will  be  required  than  when  the  weather  is 
cloudy  and  cool.  It  is  particularly  necessary  to  guard  against  spreading  more  hay  than  the  number  of 
Iiands  can  get  into  cocks  the  same  day,  or  before  rain.  In  showery  and  uncertain  weather,  the  grass  may 
sometimes  be  su  tiered  to  lie  three,  four,  or  even  five  days  in  swath.  i?ut  before  it  has  lain  long  enough  for  the 
under  side  of  the  swath  to  become  yellow  (which,  if  suffered  to  lie  long,  would  be  the  case),  particular  care 
should  be  taken  to  turn  the  swaths  with  the  heads  of  the  rakes.  In  this  state,  it  will  cure  so  much  in  about 
two  days,  as  only  to  require  being  tedded  a  few  hours  when  the  weather  is  fine,  previously  to  its  being 
put  together  and  carried.  In  this  manner  hay  may  be  made  and  put  into  the  stack  at  a  small  expense, 
and  of  a  moderately  good  colour ;  but  the  tops  aiid  bottoms  of  the  grass  are  insufficiently  separated 
by  it. 

5800.  T/ie  hai/-ter!din;r  mcxchine  has  been  invented  since  Jliddleton  described  the  hand  process  as  above. 
This  machine  (./z/r.  372.)  is  found  to  be  a  most  important  saving  of  manual  labour.  It  is  computed  that  a 
boy  and  horse  with  the  machine  will  ted  as  much  in  an  hour  as  twelve  or  fifteen  women.  The  hay-rake, 
which  may  be  added  to  the  same  axle  when  the  tedder  is  removed,  is  also  an  equal  saving,  and  a  requisite 
accompaniment  to  it;  as  where  few  or  no  women  are  kept  for  tedding,  there  must  necessarily  be  a  defi- 
ciency of  rakers.  These  machines  are  coming  into  general  use  near  London,  where  the  price  of  manual 
labour  is  high  and  hands  sometimes  scarce.  They  are  also  finding  their  way  among  the  proprietors 
of  extensive  parks  in  all  parts  of  the  country,  as  saving  much  labour  in  making  hay  from  natural 
pasture. 

5S01.  There  are  no  hati-slacks  more  neatly  formed,  nor  better  secured,  than  those  made  in  Middlesex. 
At  every  vacant  time,  while  the  stack  is  carrying  up,  the  men  are  employed  in  pulling  it,  with  their  hands, 
into  a  proper  shape;  and,  about  a  week  after  it  is  finished,  the  whole  roof  is  properly  thatched,  and  then 
secured  from  receiving  any  damage  from  the  wind,  by  means  of  a  straw  rope,  extended  along  the  eaves, 
up  the  ends,  and  on  each  side  of  the  ridge.  The  ends  of  the  thatch  are  afterwards  cut  evenly  below  the 
eaves  of  the  stack,  just  of  sutHcient  length  for  the  rain-water  to  drip  quite  clear  of  the  hay  When  the 
stack  happens  to  be  placed  in  a  situation  which  may  be  suspected  of  being  too  damp  in  the  winter,  a  trench, 
of  about  six  or  eight  inches  deep,  is  dug  round  and  nearly  close  to  it,  which  serves  to  convey  all  the  water 
from  the  spot,  and  renders  it  i)erfectly  dry  and  secure. 

5802.  During  the  hay  harvest  it  is  of  great  advantage  to  the  farmer,  to  give  constant  personal  attendance 
on  every  party,  directing  each  oi>eration  as  it  goes  on.  The  man  who  would  cure  his  hay  in  the  best 
manner,  and  at  a  moderate  expense,  must  not  only  urge  the  persons  who  make  the  hay,  the  men  who 
load  the  waggons,  and  those  who  make  the  stack,  biit  he  should  be  on  the  alert,  to  contrive  and  point  out 
the  manner  in  which  every  person  may  do  his  labour  to  the  most  advantage.  Unless  he  does  this,  one 
moiety  of  the  people  in  his  hay-field  will  be  of  no  material  use  to  him ;  and  if  he  should  be  absent  for  an 
hour  or  more,  during  that  time  little  or  nothing  will  be  done.  The  farmers  of  Middlesex  engage  many 
hay-makers  .  some  of  them  have  been  known  to  employ  two  or  three  hundred  ;  such  men  fiiid  it  nuces. 
sary  to  be  on  horseback,  and  the  work-people  find  them  sufficient  employment.  A  man  of  energy  wdl 
make  the  most  of  every  hour,  and  secure  his  hay  while  the  sun  shines  ;  one  of  an  o]ii>o,site  description 
lounges  his  time  away,  and  suffers  his  hay  to  be  caught  in  the  rain,  by  which  it  is  frequently  half  spoiled. 
Or  if  the  latter  should  have  the  good  fortune  of  a  continuance  of  dry  weather,  his  hay  will  be  a  week  longer 
in  the  field  than  his  neighbour's,  and  the  sap  of  it  dried  up  by  the  sun. 

580.3.  The  waste  of  grass,  on  being  dried  into  hcii/,  is  supposed  to  be  three  parts  in  four  by  the  time  it  is 
laid  on  the  stack;  it  is  then  further  reduced,  bv  heat  and  evaporation;  in  about  a  month,  perhaps  one 
twentieth  more;  or  600  lb.  of  grass  are  reduced 'to  951b.  of  hay,  and  between  that  anti  90  it  continues 
through  the  winter.  From  the  middle  of  March  till  September,  the  operations  of  trussing  and  marketing 
expose  it  so  much  to  the  sun  and  wind,  as  to  render  it  considerably  lighter,  probabW  80;  that  is,  h;;y  which 
would  weigh  90  the  instant  it  is  separated  from  the  stack,  would  waste  to  80  (in  trussing,  exposure  on  the 
road,  and  at  market  for  about  24  hours),  by  the  time  it  is  usually  delivered  to  a  purchaser.  During  the 
following  winter,  the  waste  will  be  little  or  nothing.  It  is  nearly  obvious,  that  the  same  hay  will  weigh 
on  delivery  80  in  summer,  and  90  in  winter.  From  this  circumstance,  and  others  which  relate  to  price,  a 
farmer  may  determine  what  season  of  the  year  is  the  most  advisable  for  him  to  sell  his  hay. 

58(14'.  In  making  the  hay  of  bog  meiidows',  considerable  care  is  requisite  both  froin  the  inferiority  of  the 
climates  where  such  bogs  abound,  and  from  the  nature  of  the  grasses  they  produce.  In  some  cases,  the 
grass  is  of  so  soft  a  quality,  that  it  is  difficult  to  convert  it  into  hay.  To  prevent  its  being  consolidated  in 
the  cocks,  it  must  be  frequenlly  opened  up,  and  when  the  weather  permits,  comiiletely  exposed  to  the  sun 
and  wind;  this  sort  of  grass  being  only  capable  of  sustaining  a  very  moderate  degree  of  fermentation. 

5805.  When  the  natural  herbage  is  of  a  coarser  description,  it  may  be  put  into  small  cocks,  in  rather  a 
green  or  damp  state,  so  as  to  go  through  the  progress  of  "  a  sweating,"  or  slight  fermentation.  The  woody 
fibres  ni  coarse  hay  are  thus  rendered  more  palgtable  and  iiutritious,  while  its  condition  for  becoming 
fodder  is  considerably  improved  :  but  when  any  warmth  becomes  i)erceptible,  if  the  weather  will  permit, 
the  hay  should  be  spread  out,  and  put  into  large  cocks,  the  moment  it  is  in  a  dried  state. 

5800.  In  tlie  tnuister  pastoral  districts,  in  the  north-west  parts  of  Scotland,  hay-barns,  it  is  thought  by 
some,  would  be  advantageous;  the  construction  should  be  as  open  as  possible,  for  the  purpose  of  drying, 
as  well  as  of  preserving  the  hay.  In  some  of  these  districts,  a  curious  device  has  been  fallen  upon,  of 
making  the  dried  hay  into  ropes  of  two  fathoms  in  length,  and  then  twisted  twofold.  Being  thus  com- 
pressed, less  room  is  required  in  the  barn  ;  and  in  this  shape  it  is  carried,  with  greater  facility,  to  distant 
glens,  for  the  use  of  cattle  during  stormy  weather. 

5807.  In  malcing  florin  hay  (if  hay  it  may  be  called,  which  is  never  dried)  it  is  merely  cut  and  put  into 
small  cocks,  from  which  it  is  comitionly  taken  as  wanted.  When  it  is  to  be  put  into  larger  cocks,  it  must 
be  proportionally  better  dried.  The  stolones  of  this  grass  being  remarkably  vivacious,  cannot  easily  be  so 
dried  as  to  admit  of  stacking  in  large  bodies. 

•WOS.  The  salting  of  hay,  at  the  time  of  stacking,  has  been  practised  in  Derbyshire  and  in  the  North 
Hiding  of  Yorkshire.  The  salt,  particularly  when  applied  to  the  crop  of  rouen,  or'when  the  first  crop  has 
received  much  rain,  checks  the  fermentation,  and  prevents  moulding.  If  straw  is  mi.xed  with  the  hay, 
the  heatnig  of  the  stack  is  still  further  prevented,  by  the  straw  imbibing  the  moisture.  Cattle  will  eat, 
not  only  such  salted  hay  but  even  the  straw  mixed  with  it,  more  eagerly  than  better  hay  not  tailed,  and 
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will  also  thrive  as  well  upon  it.     The  quantity  recommended  is,  a  peck  of  salt  to  a  ton  of  Iiay.     By  this 
application,  hay  tliat  had  been  flooded  was  preferred  by  cattle  to  the  best  hay  that  had  not  been  salted. 

5,S(I9.  To  niiikc  liny-tea.  Boil  at  the  rate  of  a  handful  of  hay  to  three  gallons  of  water,  or,  if  the  water 
be  poured  boilinf;  hot  on  the  hay,  it  will  answer  nearly  as  well.  Give  it  to  the  rattle  and  horses  to  i.rink 
when  cold  ;  or  if  the  cattle  and  horses  are  anywise  ill,  and  under  cover,  give  it  to  them  blood-warm.  This 
drink  is  so  e.\tremely  nutritive,  that  it  nourishes  the  cattle  astonishingly,  replenishes  the  udders  of  the 
cow  with  a  prodigious  quantity  of  milk,  makes  the  horse  stale  plentifully,  and  keeps  him  healthy  and 
strong  ;  and  by  this  method  one  truss  or  hun.lred  of  hay  will  go  as  far  as  eight  or  ton  would  otherwise  do. 
The  cattle  and  horses  do  not  seem  to  like  it  at  first;  but  if  they  are  kept  till  very  thirsty,  they  will  drink 
freely  of  it  ever  afterwards.  The  hay,  after  l)Ling  used  as  before  mentioned  and  dried,  may  be  used  as 
litter  for  horses  and  cattle;  it  will  make  ver.  good  manure,  and  save  straw,  which  is  a  considerable 
advantage,  especially  where  there  is  a  scarcity  ol  that  article.     {Davis's  Rep.  of  Wilts.) 

5810.  The  (tfter-ni  ass  on  all  meadows  is  generally  fed  off;  on  finn  lands,  and  in  the 
diy  season,  by  either  sheep  or  heavy  cattle ;  but  in  the  winter  only  by  sheep,  unless  the 
soil  is  so  dry  as  not  to  be  injured  by  the  feet  of  cows  or  horses.  The  feet  of  the  latter 
are  much  less  injurious  than  those  of  the  former  ;  but  their  bite  being  closer  is  more  apt 
to  tear  up  the  plants,  than  the  bite  of  the  horned  tribe. 

.'5811.  Cattle  are  nenerally  removed  from  meadow-lands  in  Middlese.K  in  November  ;  horses  in  the  month 
following,  and  sheep  allowed  to  remain  till  February.  In  Lincolnshire,  Leicestershire,  and  on  many 
river-meadows,  every  description  of  stock  is  allowed  to  remain  til!  April,  and  sheep  till  Blay.  In  some 
districts,  the  whole  of  the  after-growth  is  preserved  from  every  species  of  stock  till  the  following  May, 
when  it  is  fed  off  with  sheep  :  but  this  greatly  retards  the  hay  crop  for  that  year.  It  is  evident  that  a  good 
deal  must  depend  on  the  farmer's  other  resources  for  keep  for  his  stock. 

.')81'J.  The  after-grass,  where  manure  Is  vert/  ahunilnnt,  is  sometimes  mown  and  made  into  hay  or  rouen, 
a  soft  and  not  very  nutritive  food,  given  to  cows  or  sheep;  but  this  is  reckoned  a  bad  practice,  even  in  the 
neighbourhood  of  London,  where  manure  may  be  had  in  abundance.  It  is  also  the  usage  of  some  to 
leave  the  after-grass  on  the  ground  without  being  eaten  till  spring,  when  it  is  said  to  be  preferable,  for 
ewes  and  Iambs,  to  turnips,  cabbages,  or  any  other  species  whatever  of  what  is  termed  spring-feed.  J'his 
mode  of  management,  which  is  strongly  recommended  by  Young,  and  in  some  cases  by  Marshal  also,  is 
unknown  in  the  north  ;  where,  though  it  is,  in  many  instances,  found  beneficial,  with  a  view  to  an  early 
spring  growth,  not  to  eat  the  jiasture  too  close  before  winter,  it  would  be  attended  with  a  much  greater 
loss  of  herbage,  than  any  advantage  in  spring  could  compensate,  to  leave  the  after-growth  of  mown  grounds 
untouched  till  that  season. 

5813.  A  sijstem  cf  alternate  mowing  and  feeding  is  practised  on  some  hay  lands,  partly 
to  save  labour  and  manure,  and  partly  to  subdue  mosses  and  coarse  grasses.  On  some 
soils  even  ricli  grass  lands,  wlien  annually  mown,  become  sul)ject  to  weeds ;  for  it  tends 
to  encourage  moss,  and  gives  advantage  to  the  stronger-rooted  grasses,  which  gradually 
change,  and  deteriorate  the  nature  and  quality  of  the  herbage.  Tlie  bottom  becomes 
thin,  the  white  clover  disappears,  and  coarser  plants  occupy  the  ground.  When  this  takes 
place,  the  ])asture  should  be  fed,  instead  of  being  mown,  for  the  space  of  two  or  three 
years,  until  the  weeds  have  been  subdued,  and  the  finer  grasses  re-appear. 

S81+.  By  adopting  the  plan  (f  mowing  and  .feeding  alternately,  a  farmer,  it  is  said,  may  go  on  longer 
without  the  application  of  manure,  but  his  fields,  in  the  end,  will  be  ruined  by  it.  It  is  contended,  that 
to  maintain  a  proper  quantity  of  stock,  the  land  must  be  accustomed  to  keej)  it,  particularly  in  the  case  of 
sheep  :  that  where  land  has  been  used  to  the  sycthe,  if  manured  for  pastures,  it  will  often  proi!uce  more 
grass  ;  but  that  grass  will  not  [cccteris  paribus)  support  so  nmch  .'■tock,  nor  fatten  them  nearly  so  well: 
and  that  old  pasture  will  not  produce  so  much  hay  as  land  that  has  been  constantly  mowed  ;  for  each  will 
grow  best  as  it  has  been  accustomed  to  grow,  and  will  not  readily  alter  its  former  habits.  On  the  other 
hand,  it  is  asserted,  that  many  experienced  farmers  prefer  the  system  of  feeding  and  mowing  alternately, 
as  they  find  that,  under  that  system,  the  quality  and  quantity  of  the  hay  have  been  improved  ;  and  tile 
pasturage,  in  the  alternate  year,  has  been  equally  sweet  and  productive. 

Sect.  II.      Permanent  Pastures. 

,')S  15.  Permanent  pastures  may  be  divided  into  two  kinds  :  rich  or  feeding  lands  ;  and 
hilly  or  rearing  pastures.  Under  the  former,  we  may  comprciiend  all  old  lich  pastures 
capable  of  fattening  cattle ;  and  under  the  second,  such  as  are  only  adapted  to  rearing 
them,  or  are  more  advantageously  depastured  « ith  sheep. 

SuBsECT.  1.      Bich  or  feeding  Pastures. 

5816.  Feeding  pastures  may  include  such  as  are  equally  fit  for  hay-lands,  or  for  being 
converted  to  arable  husbandry  ;  their  characterislic  being,  that  they  are  used  for  feeding 
stock,  and  keeping  working  animals  and  milch  cows  in  good  condition.  \Ve  mentioned 
in  a  foimer  cliapfer,  that  pasturage  for  one  year,  or  for  two,  or  more,  is  frequently  in- 
terposed in  tJie  course  of  cropping  arable  land,  to  prevent  that  exhaustion  of  the  soil  which 
is  commonly  the  consequence  of  incessant  tillage  crops  The  s;  me  culture  and  manage- 
ment recommended  here  for  rich  grass  lands  are  equally  api)lic<ible  to  them  ;  tlierc  being 
no  diilerence,  except  that  the  latter  are  generally  considered  kss  suitable  than  rich  old 
turf  for  fatting  heavy  stock,  such  as  large  oxen. 

5817.  T/ie  culture  and  vianagemeiii  of  feeding  pastures,  whether  of  a  few  years,  or  of 
perpetual  dmation,  may  be  considered  in  regard  to  those  riecessary  operations  already 
noticed  under  the  former  section  :  such  as  the  extirpation  of  v.ceds  and  noxious  shrubs, 
clearing  away  ant  and  mole-hills,  the  apjilic-ation  of  manine,  the  time  of  stocking,  the 
number  of  the  animals  and  w  hetlier  all  should  be  of  one  or  of  difleretit  species,  &c.,  the 
extent  of  the  enclosures,  and  the  propriety  of  eating  the  iierbage  close  or  leaving  it  always 
in  a  rather  abundant  state  ;  all  these  are  (juestions  which  it  is  sc;ircely  possible  to  decide 
in  a  satisfactory  manner,  by  the  application  of  general  rules.      They  can  only  be  solved, 
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with  atiy  pretentions  to  utilit)',  by  a  reference  to  the  particular  circumstances  of  eacli 
case;  for  the  practice  of  one  district,  in  regard  to  these  and  other  points,  will  be  found 
quite  inapplicable  to  others  where  the  soil  and  climate,  and  the  purposes  to  which  the 
pastures  are  ajjplied,  are  materially  different. 

5818.  The  weeding  of  pastures  should  be  regularly  attended  to.  Weeds  in  pastures 
injure  the  farmer  by  the  ground  they  occiuiy,  the  seeds  they  disperse,  and  sometimes,  by 
influencing  the  quality  of  milk,  or  the  liealth  of  the  cattle. 

5819.  On  the  Inrge  scale  of  a  farm  small  creeping  weeds  cannot  he  removed  :  but  large  perennial  plants, 
such  as  the  riotk,  fern,  nettle ;  and  biennials,  such  as  the  thistle,  and  ragweed ;  together  with  rushes  and 
coarse  tufts  or  tussocks  of  tall  oat-grass,  should  never  be  permitted  to  shoot  up  into  flower.  The  dock 
ought  to  be  taken  out  by  the  root  with  the  dock-weeder,  and  the  others  cut  over  with  spadlets  or  spuds. 
Nettles  may  be  mown  over,  as  may  some  other  weeds,  and  some  descriptions  of  rushes ;  fern  is  most 
efFectually  killed  by  bruising  or  twisting  asunder  the  stem,  when  the  frond  or  lierb  is  nearly  fully  ex- 
panded. Smaller  weeds  may  be  mown,  and  this  operation  should  never  bL>  deferred  later  than  the  ap- 
pearance of  the  flowers.  Where  the  sloe-thorn  forms  part  of  the  enclosure  hedges,  or  the  English  elm, 
lioary  poplar,  and  some  other  trees,  grow  in  or  around  the  lield,  they  are  apt  to  send  up  suckers ;  these 
should  be  pulled  up,  otherwise  they  will  soon  become  a  serious  nuisance.  In  some  parts  of  England, 
especially  in  the  central  districts,  the  hedge  wastes,  from  the  spread  of  the  sloe-thorn  and  creeping  rose 
(/fiisa  arvfensis),  are  sometimes  six  or  ten  yards  in  width. 

58iJ0.  To  prevent  the  grotrth  of  mosses  is  one  of  the  greatest  difficulties  in  the  management  of  old 
pasture  land  ;  by  these  the  liner  species  of  grasses  are  apt  to  be  overwhelmed,  and  the  coar.-ie  sorts  only 
remain.  Drainage,  and  the  use  of  rich  composts,  are  inthis  case  necess.nry.  Harrowuigand  cross  harrowing 
with  a  common  harrow,  or  with  what  arc  called  grass  harrows  [Ji-;.  795.),  which  go  Irom  one  to  two  inches 


deep,  with  a  sprinkling  of  grass-seeds  afterwards,  and  some  lime  or  well  prepared  compost,  are  the  most 
likelymeans  of  destroying  the  moss,  and  improiang  the  pasture.  Feeding  sheep  with  oil-cake,  and  allowing 
them  to  pasture  on  the  land,  has  also  been  foOttd  effectual  for  the  destruction  of  moss,  and  bringing  up 
abundance  of  grass.  But  the  radical  remedy  is  to  plough  up  such  grass  lands  upon  the  first  appearance  of 
moss,  or  before  it  has  made  any  considerable  progress,  and  sow  them  with  corn. 

5821.  The  removal  of  ant  and  mole  hills  should  be  attended  to  during  the  whole  summer. 
The  manner  of  destroying  ants  has  already  been  described  ;  mole-hills  spread  on  grass 
lands  may  be  considered  as  of  service  rather  than  otherwise.  These  operations,  togetlier 
with  weeding,  and  spreading  the  manure  dropped  by  the  larger  stock,  shoidd  go  on 
together  at  intervals  during  tlie  whole  summer. 

5822.  The  application  of  manures  to  grazing  lands,  which  not  being  used  as  hay  grounds 
afford  no  means  of  supply,  may  certainly  be  considered  a  preposterous  practice,  and  one 
that  must  be  ruinous  to  the  otlier  parts  of  a  farm. 

5823.  Ill  the  Code  of  Agrieulture  it  is  nevertheless  stated,  that  "  to  keep  grass  in  good  condition,  a 
dressing  of  from  thirty  to  forty  cubic  yards  or  cart-loads  of  compost  is  required  every  four  years.  The 
application  of  unmixed  putrescent  manure  will  thus  be  rendered  unnecessary,  which  ought  at  least  to  be 
avoided,  in  meadows  appropriated  for  the  feeding  of  dairy  cows,  from  its  affecting  thequidity  cf  the  milk." 
(p.  476.)  Grass  lands  kept  at  an  expense  of  this  kind  will  seldom,  it  is  believed,  be  found  to  remunerate 
a  farmer  sufficiently.  The  same  thuig  is  recommended  (probably  from  inadvertence  or  mere  following  the 
track  of  preceding  writers)  m  Dickson's  Practical  Aiiriciilture,  vol.  ii.  p.  9.^3.  Hut,  except  the  dung  dropped 
by  the  pa.sturing  animals,  which  should  always  be  regularly  spread  from  time  to  time,  it  may  be  laid  down 
as  a  rule  of  pretty  extensive  application,  that  if  grass  lands  do  not  preserve  their  fertility  under  pasturage, 
it  would  be  much  better  to  bringthem  under  tillage  for  a  time,  than  to  enrich  them  at  the  expense  of  land 
carrying  crops  of  corn.  [Sup.  &;c.  art.  A^r.) 

5824.  Teathing  or  stacking  on  the  field,  or  carrying  to  be  consumed  there  during  winter,  the  provender 
that  ought  to  have  furnished  disposable  manure  for  the  use  of  the  farm  at  large,  is  another  practice  not  less 
objectionable.  It  is  to  no  i)urpose  that  such  a  wasteful  practice  is  defended  on  dry  light  soils,  winch  are 
alleged  to  be  thus  benelited  by  the  treading  of  the  cattle.  (Marshal's  Bural  Economy  if  Yorlisliire,  vol.  ii. 
p.  Ijl.)  During  the  frequent  and  heavy  falls  of  rain  and  snow  in  winter,  there  is  scarcely  any  land  so 
dry  as  not  to  be  injured  by  the  treading  of  heavy  cattle ;  and  were  there  any  thing  gained  in  this  respect  by 
this  management,  it  would  be  much  more  than  counterbalanced  by  tOe  loss  of  a  great  i)art  of  the  manure, 
from  the  same  cause.  The  able  writer  to  v/hom  we  have  just  now  referred  very  pro|)erly  disajjprovcs  of 
carting  on  manure  in  winter  ;  and  for  the  same  reason,  namely,  the  loss  of  it,  which  must  necessarily  be 
the  consequence,  he  ought  to  have  objected  to  foddering  on  the  land,  or  teathing  at  that  season.  The 
practice,  however,  is  but  too  common  in  those  districts,  both  in  South  and  North  Britain,  where  the 
knowledge  of  correct  husbandry  has  made  but  little  progress.  It  is  equally  objectionable,  whether  the 
fodder  is  consumed  on  meadows  where  it  grew,  or  on  other  gr.ass  lands.  The  fodder  should,  in  almost 
every  instance,  be  eaten  in  houses  or  fold-yards,  instead  of  the  dung  being  droi)ped  irregularly  over  the 
surface;  or,  as  must  be  generally  the  case,  accumulated  in  some  spots  sheltered  by  trees  anil  hedges,  to 
which  the  animals  necessarily  resort  during  the  storms  of  winter. 

5825.  21ie  time  of  stocking  pastures  in  spring  must  evidently  be  earlier  or  later,  ac- 
cording to  the  climate,  and  in  the  same  climate  according  to  the  season  ;  and  the  stale  of 
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growth,  which  it  is  desirable  that  the  grass  should  attain  before  being  stocked,  must 
in  some  degree  be  determined  by  (he  condition  and  description  of  the  animals  to  be 
employed  in  consiuning  it  ;  whether  they  are  only  in  a  growing  state  or  approaching  to 
fatness  ;  whether  milch  cows  or  sheep,  or  a  mixture  of  animals  of  different  species.  It 
conveys  no  very  precise  idea  respecting  these  points,  though  the  remark  itself  is  just,  to 
say  that  the  herbage  should  not  be  allowed  to  rise  so  high  as  to  permit  the  coarser  plants  to 
run  to  seed  ;  and  that  it  is  bad  management  to  suffer  store  stock  to  be  turned  upon  a  full 
bite.      (^Marsliars    Yorksldre,  vol.  ii.    p.  129.) 

5826.  The  great  ohjcc.ts  to  he  aimed  at  arc,  that  the  stock,  of  whatever  animals  it  may  consist,  should  be 
carried  forward  faster  or  slower,  according  to  the  purposes  of  their  owner  ;  and  that  no  part  of  the  herbage 
should  be  allowed  to  run  to  waste,  cr  be  unprotitably  consumed.  But  nothing  but  careful  inspection  of 
the  land  and  of  the  stock,  from  time  to  time,  can  enable  any  grazier  to  judge  with  certainty  what  aie  the 
best  measures  for  attaining  these  objects.  "  Fatting  cattle,"  says  Marshal,  "  which  are  forward  in  flesh, 
and  are  intended  to  be  finished  with  grass,  may  require  a  full  bite  at  first  turning  out ;  but  for  cows, 
working  oxen,  and  rearing  cattle,  and  lean  cattle  intended  to  be  fatted  on  grass,  a  full  bite  at  the  first 
turning  out  is  not  requisite.  Old  Lady.day  to  the  midiile  of  April,  according  to  the  progress  of  spring,  ap- 
pc.irs  to  me,  at  present,  as  the  best  time  lor  shutting  up  mowing  grounds  and  opening  pastures. "  {^2ari/lai's 
Yorkshire,  vol.  ii.  pp.  152,  IS.'J.) 

5827.  In  regard  to  the  state  of  the  groivth  of  pastures  tohcn  first  stocked,  some  distinction  should  be  made 
between  new  leys  and  old  close  swards.  To  prevent  the  destruction  of  the  young  plants,  whether  of 
clover  or  other  herbage,  on  the  former  description  of  pasture,  which  would  be  the  con.sequence  of  stocking 
them  too  early,  especially  with  sheep,  they  should  be  allowed  to  rise  higher  than  would  be  necessary  in  the 
case  of  old  turf;  and  to  secure  their  roots  from  the  further  injury  of  a  hot  summer,  it  Is  advisable  not  to 
feed  them  close  in  the  early  part  of  the  season,  and  probably  not  at  any  time  throughout  the  whole  of 
the  first  or  second  season,  if  the  land  is  to  be  continued  in  pasture.  The  roots  of  oUl  and  firm  sward,  on  the 
other  hand,  ai'e  not  in  so  much  danger,  either  from  dose  feeding  or  from  the  heats  of  summer;  and  they 
are  in  mucli  less  danger  from  the  frosts  and  thaws  of  winter. 

5828.  Jl'ilh  regard  tn  the  stock  lohich  should  be  employed,  all  soils  rather  moist  and  of 
such  a  quality,  as  is  the  case  with  rich  clays,  as  to  produce  herbage  suited  to  the  fat- 
tening of  cattle,  will,  in  general,  be  more  advantageously  stocked  with  them  than  with 
sheep  :  but  there  can  be  no  other  rule  for  the  total  exclusion  of  sheep,  tlian  the  danger 
of  the  rot ;  nor  any  other  general  rule  for  preferring  one  kind  of  stock  to  another,  than 
their  comparative  profits.    (Sup.  art.  Agr.') 

5829.  Whether  the  stock  should  he  all  of  one  or  of  different  kinds  is  another  question  to 
be  discussed. 

5830.  With  regard  to  a  mixed  stock,  the  sentiments  and  practice  of  the  best  graziers  seem  to  be  in  its 
favour.  "  It  is  generaUy  understood  that  horses  and  cattle  intermixed  will  eat  grass  cleaner  than  any 
species  will  alone,  not  so  much  from  their  separately  affecting  different  grasses,  as  from  the  circumstance 
of  both  species  disliking  to  feed  near  their  own  dung."  {Marshal's  Yurlishire,  vol.  ii.  p  154.)  "  Some  few 
graziers  follow  the  old  custom  of  keeping  only  one  kind  of  stock  upon  the  same  ground,  whilst  others,  we 
think,  with  more  propriety,  intermix  with  oxen  and  cows  a  few  sheep,  and  two  or  three  colts  in  each 
pasture,  which  both  turn  to  good  account,  and  do  little^ijury  to  the  grazing  cattle.  In  some  cases  sheep 
are  a  real  benefit,  by  eating  down  and  destroying  the  raPt'ort  (Senfecio  Jacoba;'«),  which  disgraces  some  of 
the  best  pa^tures  of  the  county,  where  oxen  only  are  grazed."  [ISlorthumberlaHd  Hepoi  t,  p.  12G. )  In  Lin. 
Ciilnshire,  where  grazing  is  followed  to  a  great  extent,  and  with  uncommon  success,  as  well  as  in  most 
other  districts,  the  practice  seems  to  he  almost  invariably,  to  keep  a  mixed  stock  of  sheep  and  cattle  on 
the  same  pasture  {Lincolnshire  lieport,  p.  17+.),  in  proportion  varying  with  the  nature  of  the  soil  and  the 
quality  of  the  herbage. 

5831.  To  estimate  the  nvmber  of  animals  that  may  be  depastured  on  any  given  extent 
of  ground  is  obviously  imj)Ossible,  without  reference  to  the  particular  s))ot  in  question ; 
and  the  same  difference  exists  with  regard  to  the  propriety  of  feeding  close,  or  leaving 
the  pastures  rough,  that  prevails  in  most  other  parts  of  tliis  subject.  Though  there  is 
loss  in  stocking  too  sparingly,  the  more  common  and  dangerous  error  is  in  overstocking, 
by  v.'hieh  the  summer's  grass  is  not  unfrcqiiently  entirely  lost.  On  rich  pasture  lands  in 
the  neighliourhood  of  Banbury,  in  Oxfordshire,  one  ox  and  two  sheep  are  calculated  as 
stock  sufficient  for  one  acre. 

5832.  With  respect  to  the  size  of  cnclosu)-es,  small  fields  are  much  to  be  preferred  to 
large  ones,  for  heavy  stock. 

S8.)3.  Besides  the  advantages  of  shelter,  both  to  the  animals  and  the  herbage,  small  fields  enable  the 
grazier  either  to  separate  his  stock  into  small  parcels,  by  which  means  they  feed  more  at  their  case,  or  to 
give  the  best  pastures  to  that  portion  of  them  which  he  wishes  to  come  earliest  to  market.  1  he  ad- 
vantages of  moderate-sized  enclosures  are  well  known  in  the  best  grazing  counties  ;  but  llii'  subdivisions 
are  in  some  instances  much  more  minute  than  is  consistent  with  the  value  of  the  ground  oc(  upied  with 
fences,  or  necessary  to  the  improvement  of  the  stock.  In  all  cases,  says  Marshal,  where  lalling  cattle  or 
dairy  cows  make  a  part  of  the  stock,  and  where  situation,  soil,  and  water  will  permit,  every  suit  of 
grazing  grounds  ought,  in  my  idea,  to  consist  of  three  compartments  :  one  for  head  stock,  as  cows  or 
fatting  cattle;  one  for  followers,  as  rearing  and  other  lean  stock;  and  the  third  to  be  shut  up  to  freshen 
for  the  leading  stock.     {Marshal's  Yorkshire,  \o\.  ii.  p.  158.) 

.0Sj4.  Large  enclosm-es  are  in  general  best  adapted  for  sheep.  These  animals  are  not  only  impatient  of 
heat  and  liable  to  be  much  injured  by  flies,  in  small  pastures  often  surrounded  by  trees  and  high  hedges, 
but  they  are  naturally,  with  the  exception  perhaps  of  the  Leicester  variety,  much  more  restless  and  easily 
disturbed  than  the  other  species  of  live  stock.  "  Sheep,"  says  Lord  Kaimes,  "  love  a  wider  range,  and 
ought  to  have  it ;  bcciuse  they  delight  in  short  grass  :  give  them  eighty  or  ninety  acres,  and  any  fence  will 
keep  them  in  ;  confine  them  to  a  field  of  seven  or  eight  acres,  and  it  miist  be  a  very  strong  fence  that  keeps 
them  in."  {Genttcniaii  Fanner,  p.  203.)  Though  fields  so  large  as  eighty  or  ninety  acres  can  be  advisable 
only  in  hilly  districts,  yet  the  general  rule  is  nevertheless  consistent  with  experience,  in  regard  to  all  our 
least  domesticated  varieties. 

5835.  With  respect  to  the  proj;riet>/  of  eating  the  herbage  close,  or  leaving  it  rather  in  ati 
abundant  state,  an  eminent  agriculturist  observes,  that  there  seems  to  be  a  season,  some 
time  during  tli-j  year,  when  grass  lands,  particularly  old  turf,  should  be  eaten  very  close. 
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not  merely  for  the  sake  of  preventing  waste,  but  also  for  the  purpose  of  keeping  down  the 
coarser  kinds  of  plants,  and  giving  to  the  pastures  as  equal  and  fine  a  sward  as  possible. 
/iSSS.  The  most  proper  period  must  partly  depend  upon  the  convenience  of  the  grazier ;  but  it  can 
hardiv  be  either  immediately  before  the  drought  of  summer  or  the  frost  of  winter.  Some  time  in  au'umn, 
when' the  ardent  heat  of  the  season  is  over,  and  when  there  is  still  time  for  a  new  growth  belore  winter, 
may  be  most  suitable  for  the  land  itself,  and  generally  also  for  the  grazier,  his  fat  stock  being  then  mo^tly 
disposed  of,  or  carried  to  the  after-grass  of  mown  grounds.  The  sweeping  of  pastures  with  the  scythe 
may  be  employed  as  a  substitute  for  this  close  feeding;  the  waste  and  labour  of  which,  however,  though 
but  trifling,  it  does  not  seem  necessary  to  incur  on  rich  grazing  lands,  under  correct  management. 
{Stip.  E  Brit.  art.  Agr.) 

58  >7.  Fogginn  pasture  lands  is  a  practice  which  is  sometimes  adopted  in  districts  where  there  is  a 
.scarcity  of  winter  food.  Under  that  system,  fields  in  pasture  are  shut  up  early  in  May,  and  continued  in 
that  state  till  November  or  December,  when  the  farmer's  stock  is  turned  in,  and  continue  to  pasture  till 

the  May  succeeding.  Such  management,  however,  can 
only  be  advisable  on  a  soil  of  the  driest  nature,  which  will 
not  be  injured  by  poaching  in  the  wettest  seasons.  It  is 
practised  in  a  few  places  in  Cardiganshire;  but  is  consi- 
dered by  the  late  Thos.  Johnes,  Esq.,  of  Hafod,  as  the  result 
of  necessity,  the  farmers  not  being  able  to  bring  sufficient 
stock  to  eat  it  down  in  season,  when  its  nutritive  powers 
are  in  their  best  state. 


5838.  Water  should  be  provided  for  every 
field  under  pasture  ;  and  also  shelter  and  shade, 
either  by  a  few  trees,  or  by  a  portable  shed, 
which  may  be  moved  with  the  stock  from  one 
enclosure  to  another.  Where  there  are  no  trees, 
rubbing  posts  are  also  found  a  desirable  addition.  In  Germany  they  have  portable  slieds 
which  are  employed  both  in  summer  and  winter,  and  generally  with  a  piece  of  rock-salt 
fixed  to  a  post  for  the  cattle  to  suck  at.      {Jig.  796".) 

SuBSECT.  2.      Hilly  and  Mountainous  Pastures. 

5839.  Hill;/  pastitres  include  such  low  hills  as  produce  fine  short  herbage,  and  are 
with  much  advantage  kept  constantly  in  pasture,  though  they  are  not  altogether  inacces- 
sible to  the  plough  ;  as  well  as  such  tracts  as,  from  tlair  acclivity  and  elevation,  must 
necessarily  be  exclusively  appropriated  to  live  stock.  The  former  description  of  grass 
lands,  though  different  from  the  feeding  pastures,  of  which  wc  have  just  treated,  in 
respect  to  their  being  loss  convenient  for  tillage  management,  are  nevertheless  in  other 
circumstances  so  nearly  similar,  as  not  to  require  any  separate  discussion.  These  low 
hills  are  for  the  mo.st  part  occupied  with  sheep,  a  very  few  cattle  being  sometimes 
pastured  towards  their  bases  ;  and  tliey  frequently  comprise  herbage  sufficiently  rich  for 
fattening  sheep,  together  with  coarser  pastures  for  breeding  and  rearing  them. 

5840.  Ill  regard  to  the  mancigenient  <f  upland  pastures,  of  the  rules  which  judicious 
farmers  practise,  the  following  deserve  to  be  selected :  — 

5841.  To  enclose  those  pastures,  as  the  same  extent  of  land,  when  sheltered,  and  properly  treated,  will 
feed  a  greater  quantity  of  sto  k,  and  to  better  purpo.-e,  than  when  in  an  open  and  exposed  state.  Not  to 
overstock  upland  pastures;  for  when  this  is  done,  the  cattle  arc  not  only  starved,  and  the  quantity  of 
herbage  diminished,  but  the  soil  is  impoverished  When  the  jia-^ture  ground  is  enclosed  and  subdivided, 
so  as  to  admit  of  it,  the  stock  ought  to  be  shifted  from  one  enclosure  to  another,  at  proper  intervals  ;  giving 
the  first  of  the  grass  to  the  fattening,  in  preference  to  the  rearing,  stock.  This  practice  tends  to  increase 
the  quantity  of  grass,  which  has  thus  time  to  get  up;  and  the  ground  being  fresh  and  untainted,  when 
the  stock  returns  to  it,  more  especially  if  rain  has  (alien,  they  will  feed  with  greater  appetite  and  relish. 
The  dung  dropped  by  the  stock,  while  feeding,  .should  be  spread  about,  instead  of  being  suffered  to 
remain  where  it  was  deposited,  in  a  solid  body.  Where  the  larger  and  the  smaller  kinds  of  stock  are  to 
be  fed  on  the  same  pa.stures,  the  larger  species  should  have  the  tirst  bite ;  and  it  is  not  thought  by  some 
advisable  to  depasture  land  with  a  mixed  collection  of  (utterent  species  of  live  .stock,  unless  the  field  is  ex- 
tensive, or  unless  the  herbage  varies  in  ditferent  parts  of  the  field.  It  is  generally  found,  that  the  grass 
produceil  by  the  dung  of  cattle  or  horses  is  injurious  to  sheep,  producing  grass  of  too  rich  a  quality  for  " 
that  species  of  stock.  There  is  no  mode  by  which  such  pasiures  are  more  etfectually  improved,  than  by 
the  application  of  lime,  either  spread  upon  the  surface  or  mixed  with  the  soil  In  the  latter  case,  it  is 
e.ssential  that  the  lime  should  be  mixed  with  the  surface  soil  only  ;  as  lime  is  apt  to  sink,  if  covered 
<leiply  bv  the  plough  The  coarse  grasses  would,  in  th.it  case,  regain  possession  of  the  soil,  and  the  dung 
afterwards  deposited  by  the  cattle  will  not  enrich  the  land  in  the  same  manner  as  if  the  lime  hi.d  been 
incorporated  with  the  surface  only.     {Code.) 

58-12.  Mountainous  pastures,  from  which  the  plough  is  altogether  excluded,  have  been 
commonly  classed  among  waste  lands  ;  even  sucli  of  them  as  bear  herbage  by  no  means 
of  inconsiderable  value  ;  as  well  as  heatlis  and  moors  \\\\\\  patches  of  which  the  green 
pastures  are  often  chequered  The  general  term  wastes  is  therefore  a  very  indefinite  ex- 
pression ;  and,  indeed,  is  not  unfrcquently  made  to  comprehend  all  that  extensive  division 
of  our  territory  that  neither  produces  corn  nor  ricli  herbage  Yet  it  is  on  such  tracts 
that  by  far  the  greater  part  of  our  butcher's  meat  and  wool  is  grown,  and  not  a  little  of 
the  former  fully  prepared  for  the  market.  Foreigners  and  superficial  readers  at  home 
must  accordingly  be  greatly  mistaken,  if  they  imagine  that  what  are  talletl  wastes  by  tlie 
Board  of  Agriculture,  and  other  writers  on  rural  economy,  are  really  altogether  un- 
jiroductive  ;  and  it  would  be  a  still  grosser  error  to  believe  that  all  those  wastes  owe 
their  continuance  to  neglect  or  mismanagement  ;  and  tliat  any  exertions  of  human 
industry  can  ever  render  the  greater  part  of  th-jm,  including  all  the  mountainous  tract 
of  Great    Britain,  more  valuable  than  tlicy   are  at   present,   \vithout  a  much   greater 
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expenditure  of  capital  than,  under  almost  any  circumstances,  they  could  possibly  return- 
{Siip.  art.  ^gr.) 

584!.  Mcnteathof  Closebiirn,  in  Dumfriesshire,  has  regenerated  old  pasture  by  paring  up  tlje  turf  with  a 
paring  p!ou{4h  or  spade,  laying  it  to  one  side  for  a  week  or  two,  and  again  reiilacing  it  where  it  was  before, 
atter  the  subsoil  had  been  stirred  by  ploughing  and  harrowing,  and  a  little  lime,  ashes,  or  other  manure 
added.  A  Held  so  treated  was  found,  in  four  years,  to  keep  fifteen  head  of  cattle  fully  better  than  it  did 
ten  in  its  former  state.  The  improvement  is  considered  to  give  of  annual  profit  one  third  of  the  prime 
coft,  so  that  in  little  more  than  four  years  it  will  clear  itself.     {Gard.  ilng.  vol  vi.) 

5S 14.  J))i/ir(Wihi^  pasture  v-Hhuiit  Uiking  a  crop  (if  cum.  The  same  gentleman  liavi ng  had  a  considerable 
extent  of  the  poorest  moorland  ni  .Scotl.md  in  his  estate  of  Closehurn,  Dumfriesshire,  entertained  the 
«l)iniun  that  it  might  pay  for  improving  the  pa.^ture  without  takingacropof  corn  from  this  poor  soil,  which 
in  general  was  a  peat  earth  upon  a  gravel  or  sand  or  red  freestone,  and  which  he  considered  too  jioor  to 
produce  a  remunerating  crop  of  corn.  He  accoraingly  set  to  work  to  improve  about  a  thousand  acres  ol 
this  poor  soil  from  four  hundred  to  eight  hundred  feet  above  the  sea,  and  sometimes  pared  and  burned 
nearly  two  hundred  acres  in  one  summer,  which  he  ploughed  in  the  autumn  and  allowed  to  lie  in  that 
state  till  the  next  spring,  when  he  laid  on  about  one  hundred  and  seventy  bushels  of  quicklime,  or  lime 
shells,  as  they  are  there  called  from  their  shelling  or  falling  to  pieces  when  watered,  per  Engli.-h 
acre,  and  in  the  month  of  July  harrowed  in  between  five  and  six  bushels  of  f/iMcus  lan&tus  grass  seed. 
The  greatest  part  of  this  land  has  now  been  improved  about  twenty  years,  and  is  continuing  to  yield 
abundance  of  grass,  and  is  worth  from  12i\  to  1  Is.  per  acre,  while  in  its  natural  state  it  was  scarcely  worth 
2s. ;  and  Mr.  M.  is  convinced  it  would  pay  amply  lor  another  dressing  of  lime,  which  a  Scotch  farmer,  he 
says,  would  not  think  of,  as  the  plough  is  upon  all  occa^ions  the  implement  in  most  active  ojieration  with 
him.  In  the  improvement  of  moor  ground,  Mr.  M.  thinks  it  highly  impuituut  to  state  that  the  very  worst 
ell'ects  result  from  pulverising  or  bringing  the  peaty  or  vegetable  soil  to  a  c(miplete  state  of  putrefaction 
or  pulverisation,  before  being  laid  down  to  pasture  ;  and  that  th.s  must  certainly  take  place  when  two  or 
three  corn  crops  are  taken  before  sowing  out.  Moory  peaty  soil  after  this  treatment  is  liable  to  be 
poached  in  wet  weather,  and  in  dry  weather  is  almost  equally  incoherent,  and  is  difficult  to  be  again 
restored  without  dung  or  great  quantities  of  earth.  (C.  G.  Stuart  ilentcat/i,  March  ISi'O,  in  Gard. 
Map.  vol.  vi.) 

yh45.  T/ie  chief  improvements  of  ti/iic/i  mountainous  pastures  are  sitseeplihle  are,  draining  and  sheltering 
by  plantations.  Some  parts  might  probably  be  enclosed  by  strips  of  plantation  lietween  stone  walls,  or  by 
stoi.e  walls  alone;  but  as  the  stock  on  mountain  pastures  are  generally  under  the  care  of  a  herdsman,  the 
advantages  of  change  of  pasture  and  alternate  eating  down  and  saving  or  sparing  the  grass,  by  keeping 
out  the  cattle,  are  obtainable  without  the  use  of  fields. 

Sect.  III.  Imjirovement  of  Grass  Lands,  by  a  temporary/  Conversion  to  Tillage. 
5846.  The  practice  of  breaking  tip  grass  lands,  either  with  a  view  to  their  being  soon 
after  restored,  or  to  their  permanent  retention  in  aration,  has  occasioned  mucli  discus- 
sion, and  even  attracted  tlie  attention  of  the  Lcgislatnre,  and  tlie  Board  of  Agriculture. 
In  The  Code  of  Agricidlure  it  is  stated,  that  a  "  much  larger  proportion  of  the  united 
kingdom,  than  is  at  present  so  cultivated,  might  be  subjected  to  the  alternate  system  of 
husbandry,  or  transferred  from  grass  to  tillage,  and  then  restored  to  grass."  Much  of 
the  middling  sorts  of  grass  lands,  from  -JOO  to  400  feet  above  tlie  level  of  the  sea,  is  of 
tliis  description  ;  and  many  husbandmen,  and  most  indiscriminate  friends  of  the  corn  laws 
and  tlie  landed  monopoly,  regret  that  such  lands  are  left  in  a  state  of  unproductive  pastur- 
age, and  excluded  from  tillage.  Were  the  trade  in  corn  free,  the  idea  of  tilling  such 
lands  would  be  at  least  problematical. 

5847.  A  very  extensive enqtih-y  was  made,  in  consequence  of  a  requisition  from  the  House  of  Lords  to  the 
Board  of  Agriculture,  in  December  1S(;(),  "  into  the  best  means  of  converting  certain  portions  of  grass 
lands  into  tillage,  without  exhausting  the  soil,  and  of  returning  the  same  to  grass,  after  a  certain  period, 
in  an  improved  state,  or  at  le.-.st  without  injury  ;"  and  the  information  collected  by  the  Board,  upon  that 
subject,  is  in  the  highest  degree  satisfactory  and  important 

58J8.  On  this  subject  the  opinion  of  one  of  our  Jirst  miters  is,  "  that  though  it  is  impossible  to  deny  that 
much  grass  land  in  England  would  be  more  productive,  both  to  the  proprietor  ai,d  oicupier,  under  a  good 
course  of  croi>ping,  than  under  pasture  ;  yet  it  is  no  less  certain,  that  there  are  large  tracts  of  rich  grazing 
land,  which,  in  the  present  state  of  the  demand  for  the  produce  of  grass  lands,  and  of  the  law  of  England, 
with  regard  to  tithes,  cannot  be  employed  more  profitably  for  the  parties  concerned,  than  in  pasture,  'the 
interest  which  the  Board  of  Agriculture  has  taken  in  this  question,  with  a  view  to  an  abundant  supply  of 
corn  for  the  wants  of  a  rapidly  increasing  population,  seems,  therefore,  not  to  have  been  well  directed. 
Instead  of  devoting  a  large  portion  of  their  volumes  to  the  instruction  of  farmers,  regarding  the  best 
method  of  bringing  grass  lands  into  tillage,  and  restoring  them  again  to  meadow  or  pasture,  without 
deterioration  ;  the  first  thing  required  was,  to  attempt  removing  the  almost  insuperable  obstruction  of 
tithes,  by  proposing  to  the  legislature  an  equitable  plan  of  commutation.  If  some  benelicial  arrangement 
were  adopted  on  this  head,  there  is  no  reason  to  doubt,  that  individual  interest  would  soon  operate  the 
wished-for  change  ;  and  that  all  grass  lands  capable  of  yielding  more  rent  and  profit  under  tillage  than 
under  pasture  would  be  subjected  to  the  plough,  as  fast  as  the  demands  of  the  population  might  require. 
{.Sup.  E.  B.  art.  Agr.) 

5849.  Ill  giving  the  essence  of  the  information  collected  bi/  the  Board,  we  shall  first  state 
the  opinions  as  to  such  grass  lands  as  should  not  be  broken  up,  and  next  the  directions 
for  breaking  up  and  laying  down  the  others. 

SuBSECT  1.      Grass  Lands  that  ought  not  to  be  broken  vp  by  the  Plough. 

5850.  There  are  various  sorts  of  grass  lands  that  ought  iiot  to  be  broken  up  ;  as  water 
meadows  ;  salt  marshes ;  lands  apt  to  be  overflowed  ;  lands  near  large  populous  towns, 
where  the  produce  of  grass  land  is  always  in  demand,  and  consequently  dear  ;  and  low- 
lying  tracts,  in  the  valleys  of  mountainous  countries,  particularly  in  chalky  districts, 
where  old  meadow  land  is  scarce,  and  where  a  portion  of  it,  to  raise  early  and  late  food 
for  slock,  gives  a  great  additional  value  to  the  adjoining  upland.  But  whether  rich 
lands,  wliieh  have  long  remained  in  grassland  continue  productive,  should  ever  be 
converted  info  tillage,  is  a  question  respecting  which  a  great  diversity  of  opinion  has 
been  entertained. 
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5851.  Tlie  lands  considered  as  best  ada2}ted  for  permanent  pasture  are  cf  three  kinds: 
strong  tenacious  clays,  unfit  for  turnips  or  barley,  wliicli  are  said  to  ini])rovc  the  more 
the  longer  they  are  kept  under  a  judicious  system  in  grass ;  soft  clayey  loams,  with  a 
clayey  or  marly  bottom  or  substratum ;  and  rich,  sound,  deep-soiled  land,  or  vale  land, 
enriched  by  nature  at  the  expense  of  the  higher  grounds,  generally  lying  in  a  situation 
favourable  with  respect  to  climate. 

5852.  The  advantages  of  siich  pastxires  are  represented  in  the  strongest  light.  It  is  affirmed,  that  tlicy 
feed  cattle  to  a  greater  weight ;  that  they  are  not  so  easily  scorched  by  the  summer's  drought ;  that  the 
grasses  are  more  nutritive,  both  for  sheep  and  cattle;  that  railch  cows  fed  upon  them  give  richer  milk, 
and  more  butter  and  cheese ;  that  the  hoofs  of  all  animals  pastured  on  them  are  much  better  preserved  ; 
tliat  they  produce  a  greater  variety  of  grasses  ;  that,  when  i>roperIy  laid  down,  they  yield  a  succession  of 
pasture  throughout  the  whole  season  ;  that  the  herbage  is  sweeter,  and  more  easily  digested  ;  and  that 
they  return  an  immense  produce  at  a  trifling  expense. 

58.')3.  To  break  np  lands  possessing  these  advantages,  it  is  said,  can  only  be  justified  by  the  most  urgent 
public  necessity,  and  to  prevent  the  horrors  of  famine.  The  real  value  of  such  lands  will  appear  by  con- 
sidering their  rent  and  produce.  The  grass  lands  in  Lincolnshire  are  accounted  the  richest  in  the  kingdom. 
The  rents  are  various;  from  1/.  15*.  to  'il.  per  acre ;  and  the  value  of  the  produce  from  3/.  per  acre  to  10/. 
This  produce  arises  from  beef,  mutlon,  and  wool ;  and  is  obtained  subject  to  little  variation  from  the 
nature  of  the  seasons,  and  at  a  trifling  expense.  The  stock  maintained  ])er  aci-e  on  the  best  grazing  lands 
surpasses  what  co'ild  be  fed  by  any  arable  produce.  It  is  not  at  all  uncommon  to  feed  at  the  rate  of  from 
six  to  seven  sheep  in  summer,  and  about  two  sheep  in  winter.  The  sheep,  when  put  on  the  grass,  may 
weigh  from  IK  lbs.  to  20  lbs.  per  quarter,  and  the  increase  of  weight  would  be  at  the  rate  of  -i  lbs.  per 
quarter,  or  Ki  lbs.  per  sheep.  But  suppose  in  all  only  100  lbs.  at  8;/.  per  pound,  that  would  amount  to  3/. 
17s  IIW.  The  wool  would  be  worth  about  two  guineas  more,  besides  the  value  of  the  winter  keep;  and 
the  total  may  be  stated  at  about  II.  i)er  acre,  got  at  little  expense.  Such  lands,  it  is  evident,  cannot  be 
better  employed  than  in  feeding  stock. 

5854.  Grass  land  on  tenacious  clays  and  heavy  loami,  when  brought  in  a  succession  of 
years,  or  perhaps  of  ages,  into  a  state  of  great  productiveness,  cannot  be  plouglied  without 
the  risk  of  great  injiu-y,  and  are  more  profitable  in  the  production  of  herbage  than  they 
could  be  in  the  production  of  grain. 

5ci55.  Grass  on  deep-soiled  soiaid  vale  lands  would  be  productive  of  corn  if  ploughed  ; 
but  would  be  probably  injured  by  cultivation  :  from  their  texture  being  altered,  and 
rendered  unduly  loose  and  open  by  tillage ;  from  the  native  plants  being  more  or  less 
destroyed  or  enfeebled ;  and  from  the  great  decomposition  and  waste  of  the  principles  of 
fertility  resident  in  the  soil. 

5856.  The  extent  of  these  descriptions  of  larid,  however,  is  not  so  great  that  the  advan- 
tages of  breaking  them  up  coidd  probably  ever  be  a  national  object,  or  worth  the  risk  of 
injiuing  their  future  productiveness  in  grass.  But  there  are  pasture  lands  of  an  inferior 
sort,  which  are  too  apt  to  be  confounded  with  those  already  described;  and  respectmg  the 
propriety  of  occasionally  appropriating  them  to  arable  culture,  there  can  hardly  he  a 
doubt.  Such  lands  do  not  depend  upon  their  intrinsic  fertility,  but  upon  annual  supplies 
of  manure  derived  from  the  arable  land  in  their  neighbourhood. 

SuBSECT.  2.      Advantages  and  Disadvantages  of  breaking  iip  Grass  Latids. 

5857.  The  advantages  of  breaking  up  grass  lands,  not  of  the  richest  quality,  will  appear 
by  a  comparison  of  their  produce  with  that  of  arable  lands. 

S8.'58.  From  the  enquiry  nftlie  Board  of  A'^riciilture,  it  ajijiears  that  an  acre  of  clover,  tares,  rape,  potatoes, 
turnips,  cole,  or  cabbages,  will  furnish  at  least  thrice  as  much  food  as  the  same  acre  would  have  done,  had 
it  remained  in  pasture  of  a  medium  quality  ;  and,  consequently,  that  the  same  extent  of  land  would  main- 
tain at  least  as  much  stock  as  when  in  grass,  besides  producing  every  other  year  a  valuable  crop  of  corn ; 
and  this,  independently  of  the  value  of  the  straw,  which,  whether  consumed"  as  litter,  or  as  food  for  cattle, 
will  add  considerably  to  the  stock  of  manure.  It  follows  that,  with  the  exception  of  rich  pastures,  arable 
land  is,  on  an  average,  superior  to  grass  land,  with  respect  to  furnishing  articles  of  human  food,  in  the 
proportion  of  three  to  one  ;  and  consequently  every  piece  of  land  unnecessarily  kept  in  grass,  the  produce 
of  which  will  only  maintain  one  person,  is  depriving  the  community  of  food  capable  of  maintaining  two 
additional  members. 

SS.OS.  The  principal  ohjeetion  to  the  conversion  of  old  turf  into  arable  land  arises  from  an  alleged  infe- 
riority, both  in  bulk  and  nutritive  properties,  in  the  new  when  compared  to  the  old  herbage.  It  is 
certain,  that  by  no  art  can  we  at  once  ])roduce  a  surface  of  grasses  which  can  be  at  all  compared  to  some 
of  the  richest  pastures  in  Buckinghamshire,  Lincolnshire,  and  Leicestershire  ;  but  these  are  not  the  pas- 
tures which  any  prudent  agriculturist  would  recommend  to  be  broken  up,  whatever  might  bo  the  price  of 
corn  ;  and  more  especially  in  Britain,  and  with  a  prospect  of  the  trade  in  corn  being  at  no  distant  period 
free.  Still,  in  by  far  the  greater  number  of  cases  where  the  soil  will  admit  of  the  convertible  husbandry, 
and  where  that  husbandry  is  as  well  umlcrstoori  and  practised  as  it  is  in  the  north  of  England  and  south 
of  Scotland,  we  should  have  no  hesitation  in  leaving  it  to  the  farmer  to  break  up  whatever  pastures  he 
thought  he  could  do  with  profit  during  a  fourteen  or  twenty-one  years'  lease.  A  gentleman  who  had  a 
large  farm,  principally  consisting  of  strong  rich  clay  (every  field  of  which,  with  hardly  any  exception,  he 
occasionally  broke  up),  was  accustomed  to  lay  them  down  with  a  crop  of  barlfj,  and  to  sow  fourteen 
pounds  of  white  clover,  a  peck  of  rib-grass,  and  three  quarters  of  hay  seeds,  per  acre.  By  this  liberal 
allowance  of  seed,  he  always  secured  a  thick  coat  of  herbage  the  first  year,  which  dilfered  from  old  pasture 
in  being  more  luxuriant.  Such  lands,  therefore,  under  judicious  management,  will  rarely  be  injured  by 
the  plough.  When  laid  down  from  tillage  into  grass,  they  may  not  carry  for  the  first  year  or  two  such 
heavy  cattle  as  they  would  afterwards;  but  they  will  support  more  in  number,  though  of  a  smaller  size, 
and  bring  a  greater  weight  of  butcher  meat  to  market.  It  is  often  desirable  to  keep  one  or  two  moderate- 
sized  enclosures,  of  from  ten  to  twenty  acres,  according  to  the  size  of  the  farm,  in  perennial  pasture,  for 
the  feeding  of  cattle  and  sheep,  and  as  a  resource  for  the  stock  to  go  to  in  case  of  a  severe  spring  or  summer 
drought ;  but  the  retaining  of  any  considerable  portion  of  a  farm  in  old  turf,  or  permanent  pasture,  unless 
of  the  richest  quality,  is  in  general  injurious  to  the  landlord,  the  tenant,  and  the  public.  The  value  of 
any  estate,  where  the  system  of  permanent  pasture  has  been  carried  to  an  unreasonable  extent,  maybe 
easily  and  greatly  augmented  by  appropriating  the  manure  of  tlic  farm  to  turnips  and  other  green  crops, 
and  by  the  adoption  of  the  convertible  system  of  husbandry," 
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S8(X).  There  are  many  cases  where  this  doctrine,  though  in  general  to  be  rccommcndeti,  oii<rht  not  to  he 
carried  to  its  full  extent.  In  Norfolk,  where  the  land  is  commonly  light,  and  where  the  sheep  are  both 
bred  and  fed  upon  the  same  farm,  a  proportion  of  permanent  pasture  is  essential.  Much  injury  in  parti, 
cular,  has  been  sustained  by  breaking  up  permanent  pastures  on  such  soils,  more  especially  whe'n  subject 
to  rectorial  tithes.  i\Iany  lands  of  an  inferior  soil,  which  kept  two  sheep  on  an  acre,  paying  only  vicarial 
tithes,  and  rented  at  ten  shillings  per  acre,  since  they  have  been  broken  up  cannot  pay,  even  without  rent 
the  tithe  of  corn  and  the  expense  of  cultivation.  A  farm  in  general  lets  best  with  a  fair  proportion  of 
grass  land  upon  it,  which  admits  of  a  mixed  management;  in  consequence  of  which,  if  one  object  fails 
another  may  be  successful. 

5861.  Withre&pect  to  the  disadvantages  of  breaking  vp  pastures,  it  is  alleged  in  The  Code 
of  j'lgricnltiire,  that  there  is  a  risk  of  tenants  breaking  through  their  engagements  (p.  473. 
3d  edit. )  ;  by  which  we  suppose  is  to  be  understood,  the  chance  of  tlieir  taking  a  few 
good  crops  from  tlie  newly  broke-up  lands,  and  then  leaving  the  farm.  Tenants  who 
would  do  this  must  certainly  be  as  wicked  as  the  landlords  who  would  put  in  their  power 
would  be  imbecile.  No  other  disadvantage  is  stated,  and  this  may  safely  be  left  to  work 
its  own  cure. 

SuESECT.  3.      BrenUng  vp  Grass  Lands,  and  afterwards  restoring  them  to  Grass. 

58S'2.  Oji  the  subject  of  breaking  vp  and  lai/ing  down  grass  lands,  the  following  parti- 
culars are  discussed  in  the  Code  of  Agriculture,  as  the  result  of  the  information  communi- 
cated to  the  Board  :  —  Whether  any  previous  steps  are  necessary  before  lands  in  o-rass  are 
broken  up  ?  the  proper  mode  of  effecting  tliat  object ;  the  course  of  crops  ;  the  manure 
necessary  ;  the  system  of  management  during  the  rotation  ;  the  mode  of  layino-  down 
the  land  again  to  grass  ;  that  of  sowing  the  grass-seeds  ;  and  the  subsequent  manao-emcnt. 

5863.  If  the  land  be  wet,  it  is  advisable  to  drain  it  completely,  previously  to  its  Ijeino- 
broken  up  ;  for  it  is  not  improbable  that  its  being  kept  in  pasture  was  partly  on  accoim't 
of  its  wetness. 

HHSh  Land  that  has  been  long  in  pasture  does  not  require  dung  during  the  first  course  of  crops  that  is 
taken  after  being  broken  up;  but  the  application  of  calcareous  manure  is  always,  in  suchj^ases,  expedient 
Sometimes  lime  is  spread  on  the  ground  before  it  is  ploughed ;  at  other  times  when  it  is  either  under 
summer. fallow,  or  a  drilled  crop  of  turnips.  Marl  and  chalk  also  have  been  used  for  the  same  purpose 
%rith  groat  advantage.  The  land  thence  derives  additional  strength  and  vigour;  the  succeeding  crops  are 
much  improved  ;  tlie  soil  is  commonly  so  softened  in  its  texture,  that  it  mav  be  ploughed  with  half  the 
strength  that  would  otherwise  be  necessary  ;  and  whtneverit  is  restored  to  grass,  the  herbage  is  abundant. 

5863.  Wherever  the  soil  is  not  too  shalioiv,  nor  of  a  friable  nature,  or  when  the  turf 
cannot  soon  be  rotted,  if  land  is  to  be  broken  up  from  old  pasture,  the  system  of  parino- 
and  burning  is  proper.  In  this  way,  good  tilth  is  speedily  procured  ;  the  ds^mage  that 
might  otherwise  be  sustained  by  the  grub,  tlie  wire-worm,  and  other  insects,  is  avoided 
while  tlie  soil  receives  a  stimulus  which  ensures  an  abundant  crop. 

.OSHG.  JUiere  paring  and  burning  cnmiot  take  place,  the  land  may  be  trenched  or  double-ploughed.  This 
is  elfected  by  means  of  two  ploughs  following  each  other,  the  first  plough  taking  oft' a  thin  surface  of  about 
three  inches,  and  the  second  going  deeper  in  the  same  place,  covering  the  surface-sod  with  fine  mould  • 
both  furrows  not  exceeding  the  thickness  of  the  vegetable  mould  or  other  good  soil.  If  the  land  is  ploughed 
with  one  furrow,  the  operation  ought  to  be  perfurmed  before  winter,  that  it  may  receive  the  benelit  of  the 
succeeding  frosts,  by  which  the  success  of  the  future  operations  will  not  only  bo  promoted,  but  most  of  the 
insects  lodged  in  the  soil  will  be  destroyed.  When  one  furrow  alone  is  taken,  the  best  size  is  four  inches 
and  a  half  deep  by  eight  or  nine  broad.  The  strain  on  horses  in  ploughing  ley  land  is  mostly  from  the 
depth. 

5867.  The  rotation  of  crops  to  be  adopted,  when  grass  lands  are  broken  up,  must  partly 
depend  upon  the  soil,  and  partly  on  the  manner  in  which  it  is  prepared  for  cultivation. 
•  As  a  general  principle,  however,  it  may  be  laid  down,  that  unless  by  the  course  of  crop- 
ping to  be  pursued  the  bad  grasses  and  other  plants  indigenous  to  the  soil  are  extirpated, 
they  will,  when  the  land  is  again  laid  down  to  grass,  increase  and  prevail  with  more 
rapidity  and  effect  than  seeds  chosen  by  the  farmer ;  and  the  consequence  must  be  a 
heavy  disappointment  in  the  future  crops  of  grass,  perhaps  solely,  or  at  least  principally, 
attributable  to  a  previous  defective  management.  It  is  necess.ary,  therefore,  to  enter 
into  details  upon  this  subject  as  applicable  to  clay,  chalk,  peat,  loam,  and  sand. 

.'JSfiS.  Clai/.  The  process  of  conversion  in  clayey  soils  shouhl  be  commenced  with  paring  and  burning, 
especially  where  the  grub  is  suspected.  The  following  course  may  then  be  adopted  :  —  1.  Kape,  fed  with 
sheep;  2.  beans;  .'!.  wheat;  4  beans;  5.  wheat;  fi.  fallow;  7.  wheat,  sown  with  grass-seeds.  This  mav 
seem  severe  cropping,  but  it  is  justified  by  experience  when  old  grass  clay-land  is  broken  up.  If  the  land 
has  not  been  pared  and  burnt,  the  first  crop  ought  to  be  either  oats  or  dibbled  beans.  To  do  justice  to  the 
plan  of  restoring  the  land  to  grass,  there  ought  to  be,  in  all  cases,  according  to  the  soil,  either  a  naked  or 
turnip  fallow,  before  the  sowing  of  gra.ss-seeds  is  attempted.  But  on  mellow  loamy  clay  land,  consisting 
of  fnie  old  grass  pasture,  where  it  is  thought  necessary  or  advisable  to  break  up  such  land,  it  should  be 
done  in  detached  pieces,  so  as  to  suit  the  convenience  of  the  occupier,  and  the  following  course  should  be 
adopted  :  —  1.  Autumnal  ploughing  for  oats  in  spring  ;  2.  fallow  for  rape,  to  be  eaten  with  sheep ;  3.  beans  • 
4.  wheat,  sown  with  clover;  5.  clover;  (i.  clover;  7.  wheat;  8.  rape,  to  be  partially  eaten,  and  hoed  in 
spring,  and  to  stand  for  seed  ;  and  9.  wheat  with  grass.seeds.  This  is  a  very  profitable  rotation,  and  ap- 
plicable to  the  best  grazing  land  in  I.,incolnshire. 

5869.  Chitlk.  Paring  and  burning  are  considered  in  this  case  to  be  indispensable  as  a  preparation  for 
turnips,  which  ought,  where  manure  can  be  got,  to  be  raised  two  years  in  succession  ;  then,  barley,  clover, 
wheat ;  and,  after  one  or  two  additional  crops  of  turnips,  the  land  may  be  laid  down  with  saintfoin  to 
great  advantage. 

5^70.  Peat.  On  this  soil  paring  and  burning  are  essentially  necessary.  Under  a  judicious  system,  the 
greatest  and  quickest  profit  is  thus  secured  to  the  farmer,  with  advantage  to  the  public,  and  without  injury 
to  the  landlord.  Draining  also  must  not  be  neglected.  'I'he  crops  to  be  grown  on  peat  soils  are,  1.  rape 
or  potatoes;  2.  oats;  3.  turnips;  4,  oats  or  whtat ;  and  i).  clover  or  grass. seeds.      A  liberal  application 
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of  lime,  where  it  can  be  obtained,  is  of  the  greatest  service  in  enabling  such  soils  to  bring  com  to  its  full 
perfection.  In  the  fens  of  Thorney,  the  following  course  was  recommended  :  —  1.  Paring  and  burning 
for  rape  ;  2.  oats  ;  and  .'3.  wheat  with  grass-seeds ;  if  the  land  were  safe  from  water,  the  Lamm.-is  sort,  if 
not,  spring  wheat.  This  short  course,  it  is  contended,  preserves  the  land  in  heart;  and  it  afterwards 
produces  abundant  crops  of  grass.  But  long  courses,  in  such  a  soil,  run  the  lands  to  weeds  and  straw, 
without  quality  in  the  grain. 

;">871.  Loam.  The  courses  of  crops  applicable  to  this  soil  are  too  numerous  to  be  here  inserted.  If  the 
sward  is  friable,  the  following  rotation  may  be  adopted:  —  1.  Oats;  2.  turnips;  ,>.  wheat  or  barley; 
4.  beans  ;  5.  wheat;  fi.  fallow  or  turnips  ;  7.  wheat  or  barley,  and  grass-seeds.  If  the  sward  is  very  tough 
and  coarse,  instead  of  taking  oats,  it  may  Ije  pared  and  burnt  for  turnips. 

S8Ti  Sand.  On  rich  and  deep  sandy  soils,  the  most  valuable  that  can  be  raised  is  a  crop  of  carrots.  For 
inferior  sands,  turnips,  tobeeatc'n  on  the  ground  ;  which  should  then  be  laid  down  with  barley  and  grass- 
seeds. 

5873.  According  to  the  improved  si/slem  of  laying  down  lands  to  grass,  land  ought  to  be 
previously  made  as  clean  and  fertile  as  possil)lc.  Witli  that  view,  all  the  green  crops  raised 
ought  to  be  consumed  upon  the  ground  ;  fallow  or  fallow  crops  ought  not  to  be  neglected  ; 
and  the  whole  straw  of  the  corn  crops  should  be  converted  into  manure,  and  applied  to 
the  soil  that  produced  it.  Above  all,  the  mixing  of  calcareous  matter  with  the  soil, 
either  previously  to,  or  during  the  course  of,  cropping,  is  essential.  Nothing  generally 
improves  meadows  or  pastures  more  than  lime  or  marl :  they  sweeten  the  herbage,  render 
It  more  palatable  to  stock,  and  give  it  more  nourishing  properties. 

5874.  ff'hen  turnips  are  raised  upon  light  land,  sheep  should  be  folded  on  them ;  whereas,  if  the  land  is 
strong  or  wet,  the  crop  should  be  drawn,  and  fed  in  some  adjoining  grass.field,  or  in  sheds.  If  the  land 
is  in  high  condition,  it  is  customary  to  cart  off  half  the  turnips,  and  eat  the  other  on  the  ground.  But 
this  is  not  a  plan  to  be  recommended  on  poor  soils. 

S87.5.  It  has  been  disputed  tvhcther  grass-seeds  should  he  soivn  vnth  or  ivithont  corn.  In  favour  of  the  first 
practice,  that  of  uniting  the  two  crops,  it  is  maintained,  that  where  equal  pains  are  taken,  the  future  crop 
of  grass  will  succeed  as  well  as  if  they  had  been  sown  separately,  while  tlie  same  tilth  answers  for  both. 
On  the  other  hand,  it  is  observed,  that  as  the  land  must,  in  that  case,  be  put  into  the  best  possible  order, 
there  is  a  risk  thai  the  corn-crop  will  grow  so  luxuriantly  as  to  overpower  the  grass-seeds,  and,  at  any  rate, 
will  exclude  them  from  the  benefit  of  the  air  and  the  dews.  If  the  season  also  be  wet,  a  corn  crop  is  apt 
to  lodge,  and  the  grass  will,  in  a  great  measure,  be  destroyed.  On  soils  moderately  fertile,  the  grasses 
have  a  better  chance  of  succeeding ;  but  then,  it  is  said,  that  the  land  is  so  much  exhausted  by  producing 
the  corn-crops,  that  it  seldom  proves  good  grass  land  afterwards.  In  answer  to  these  objections,  it  has 
been  urged,  that  where,  from  the  richness  of  the  soil,  there  is  any  risk  of  sowing  a  full  crop  of  corn,  less 
seed  is  used,  even  as  low  as  one  third  of  the  usual  quantity ;  and  that  a  moderate  crop  of  grain  nurses  the 
young  plants  of  grass,  and  protects  them  from  the  rays  of  a  hot  sun,  without  producing  any  material 
injury.  Where  the  two  crops  are  united,  barley  is  the  preferable  grain,  except  on  peat.  Barley  ha^  a 
tendency  to  loosen  the  texture  of  the  ground  in  which  it  grows,  which  is  favourable  to  the  vegetation  of 
grass-seeds.  In  the  choice  of  barley,  that  sort  should  be  preferred  which  runs  least  to  straw,  and  which  is 
the  soonest  ripe.  On  peat,  a  crop  of  oats  is  to  be  preferred.  The  most  recent  practice  of  the  best  farmers 
is  in  favour  of  sowing  the  grass-seeds  without  the  addition  of  corn,  or  any  other  temporary  plant 

5876.  The  manner  of  solving  the  grass-seeds  also  requires  to  be  particularly  attended  to.  Machines 
have  been  invented  for  that  purpose,  which  answer  well,  but  they  are  unfortunately  too  expensive  for 
the  generality  of  farmers.  It  is  a  bad  system,  to  mix  seeds  of  different  plants  before  sowing  them, 
in  order  to  have  the  fewer  casts.  It  is  better,  to  sow  each  sort  separately  ;  for  the  expense  of  going  seveial 
times  over  the  ground  is  nothing,  compared  to  the  benefit  of  having  each  sort  equally  distributed.  The 
seeds  of  grasses  being  so  li.uht,  ought  never  to  be  sown  in  a  windy  day,  except  by  machinery,  an  equal 
delivery  being  a  point  of  great  consequence.  Wet  weather  ought  likewise  to  be  avoided,  as  the  least 
degree  of  poaching  is  injurious.  Grass  seeds  ought  to  be  well  harrowed,  according  to  the  nature  of  the 
soil. 

5877.  When  the  corn  is  carried  off,  the  young  crop  of  grass  should  be  but  little  fed  during  autumn,  and 
that  only  in  dry  weather;  but  heavily  rolled  in  the  following  spring,  in  order  to  press  the  soil  home  to  the 
roots,  it  is  then  to  be  treated  as  permanent  pasture.  By  attention  to  these  particulars,  the  far  greater 
propoition  of  the  meadows  and  pastures  in  the  kingdom,  of  an  inferior,  or  even  medium  quality,  may  be 
broken  up,  not  only  with  safety,  but  with  great  profit  to  all  concerned. 


Chap.    VIII. 
Plants  cultivated  on  a  limited  Scale  for  various  Arts  and  Manufactures. 

5878.  The  plants  used  as  food  for  men  and  animals  are  by  far  the  most  generally 
cultivated  in  every  country  ;  and,  next,  those  if  clothing,  building,  and  other  arts  of  conve- 
nience or  luxury.  The  former  are  often  called  agricultural,  and  the  latter  commercial 
or  manufactorial  plants.  Of  manufactorial  plants,  only  a  few  are  at  present  cultivated 
in  Britain ;  the  national  policy  rendering  it  preferable  to  import  them,  or  substi- 
tutes, from  other  countries.  Some,  however,  are  still  grown  in  nearly  sufficient  quan- 
tities for  home  consumption,  as  the  hop,  mustard,  rape,  and  a  considerable  quantity  of 
flax,  anise,  and  carraway  ;  some  hem)),  teazle,  and  woad  are  also  raised.  These  and 
other  plants  may  be  classed  as  grown  for  the  clothing,  distilling,  brewing,  oil-making, 
and  domestic  and  medical  arts. 

Sect.  I.      Plants  groivn  chiefly  for  the  Clothing  Arts. 

5879.  The  clothing  plants  are  tiax,  hemp,  teazle,  madder,  woad,  and  weld;  the  first 
three  are  used  by  the  manidactiu-er  of  the  fabric,  and  the  others  by  the  dyer. 
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SuBSECT.  1.      FIoj:. — I2mun  usUatissimnm  Ij.  ;   rcntaiidria  Pentagtfnia  h.,  and  IJitea: 
Dec.     Lin,  Fr. ;  Flacks,  Ger.  ;  and  Lino,  Ital.  and  Span.     '{Jig.  797.  n.) 

5880.    The  Jlax  has  been  cultivated  fiom  the  eailiest  ages,  and  for  an  unknown  length 

of  time  in  Britain,  of  which  it  is  now  considered  a 
naturalised  inhabitant.  It  is  cultivated  both  for  its 
fibre  for  making  thread,  and  its  seed  for  being 
crushed  for  oil ;  but  never  has  been  grown  in  suf- 
ficient quantity  for  either  purpose.  The  legisla- 
ture of  the  country,  as  Brown  observes,  has  paid 
more  attention  to  framing  laws  regarding  the 
luisbandry  of  flax  than  to  any  other  branch  of 
i-ural  economy  ;  but  it  need  not  excite  surprise 
that  these  laws,  even  though  accompanied  by  pre- 
miums, have  failed  to  induce  men  to  act  in  a 
manner  contrary  to  their  own  interest.  The  fact 
is,  the  culture  of  flax  is  found  on  the  whole  less 
profitable  than  the  culture  of  corn.  It  is  one  of 
the  most  severe  crops  when  allowed  to  ripen  its 
seed ;  but  by  no  means  so  when  pulled  green. 

.5881.  The  varieties  of  lite  comviimjlax  are  few, 
and  scarcely  deserving  of  notice.  Marshal 
mentions  the  blue  or  lead-coloured  flax  as  being 
cultivated  in  Yorkshire,  and  Professor  Tliaer  mentions  a  finer  and  coarser  variety;  lie 
also,  as  well  as  some  other  agriculturists,  has  tried  the  Zinum  per^nne  (6),  but  though 
it  affords  a  strong  fibre,  it  is  coarse  and  difficult  to  separate  from  the  woody  matter. 

5882.  The  sails  most  proper  for  flax,  besides  the  alluvial  kinds,  are  deep  and  friable 
loams,  and  such  as  contain  a  large  proportion  of  vegetable  matter  in  their  composition. 
Strong  clays  do  not  answer  well,  nor  soils  of  a  gravelly  or  dry  sandy  nature.  But 
whatever  is  the  kind  of  soil,  it  cuglit  neither  to  be  in  too  poor  nor  in  too  rich  a 
coildition  :  because,  in  the  latter  case,  the  flax  is  apt  to  grow  too  luxuriantly,  and  to 
produce  a  coarse  sort ;  and,  in  the  former  case,  the  plant,  from  growing  weakly,  affords 
only  a  small  produce.      [Tr.  on  Rural  Affairs  ) 

5883.  If  there  is  voter  at  a  small  depth  below  the  sttrfacc  of  tlie  ground,  it  is  thought  by  some  still 
better ;  as  in  Zealand,  which  is  reniail;able  for  the  fineness  of  its  flax,  and  where  the  soil  is  deep  and 
rather  stiff,  with  water  almost  every  where,  at  the  depth  of  a  foot  and  a  half  or  two  feet.  It  is  said  to  be 
owing  to  the  want  of  this  ad'-antage,  that  the  other  provinces  of  Holland  do  not  succeed  equally  well  in 
the  culture  of  this  useful  plant;  not  but  that  tine  flax  is  also  raised  on  high  lands,  if  they  have  been  well 
tilled  and  nianured,  and  if  the  seasons  are  not  very  dry.  It  is  remarked,  in  the  letters  of  the  Dublin 
Agricultural  .Society,  that  moist  stifJ'  soils  yield  much  larger  quantities  of  flax,  and  far  better  seed,  than 
can  be  obtained  from  light  lands;  and  that  the  seed  secured  from  the  former  may,  with  proper  care,  be 
rendered  full  as  good  as  any  that  is  imported  from  Riga  or  Zealand.  M.  Du  Hamel,  however,  thinks  that 
strong  land  can  hardly  yield  such  fine  flax  as  lighter  ground. 

5884.  The  place  of  Jlax  in  a  rotation  of  crops  is  various,  but  in  general  it  is  considered 
as  a  corn  or  exhausting  crop,  when  the  seed  is  allowed  to  ripen ;  and  as  a  green,  or  pea, 
or  bean  crop,  when  the  plant  is  pulled  green. 

B^%'>.  Flax,  Donaldson  observes,  is  sown  after  all  sorts  of  crops,  but  is  found  to  succeed  best  on  lands 
lately  broken  up  from  grass.  In  Scotland,  the  most  skilful  cultivators  of  flax  generally  prefer  lands  from 
which  one  crop  of  grain  only  has  been  taken,  after  having  been  several  years  in  pasture.  When  such 
lands  have  been  limed  or  marled,  immediately  before  being  laid  down  to  grass,  the  crop  of  flax  seldom 
or  never  misgives,  unless  the  season  prove  remarkably  adverse.  In  the  north  of  Ireland  flax  is  generally 
sown  by  the  small  farmers  after  potatoes.  In  Belgium,  it  is  supposed  not  to  do  well  after  peas  or  beans  ; 
nor  to  succeed  if  sown  oftener  on  the  same  soil  than  twice  in  nine  years.     {I'on  Thaer.) 

5886.  The  preparation  of  the  soil,  when  grass  land  is  intended  for  flax,  consists  in 
In-eaking  it  up  as  early  in  the  season  as  possible,  so  that  the  soil  may  be  duly  mellowed 
by  the  winter  frosts,  and  in  good  order  for  being  reduced  by  tlie  harrows,  when  tlie  seed 
process  is  attempted.  If  flax  is  to  succeed  a  corn  crop,  tlie  like  care  is  required  to  pro- 
cure the  aid  of  frost,  without  which  the  surface  cannot  be  rendered  fine  enough  for 
receiving  the  seed.  Less  frost,  however,  will  do  in  the  latter  than  in  the  former  case, 
therefore,  the  grass  land  ought  always  to  be  earliest  ploughed.  At  seed-time,  harrow 
the  land  well  before  the  seed  is  distributed,  then  cover  the  seed  to  a  sufficient  depth,  by 
giving  a  close  doiiljle  harrowing  with  the  harrov,  s.  Water-furrow  the  land,  and  remove 
any  stones  and  roots  that  may  remain  on  the  surface,  wliicli  finishes  the  seed  process. 

5887.  The  ordinari/  season  of  solving  flax-seed  is  from  the  middle  of  ]\Iarch  to  the 
middle  or  end  of  April,  but  the  last  week  of  March  and  the  first  ten  days  of  April  are 
esteemed  the  best  time  ;  and  accordingly  within  these  periods  the  greatest  quantity  of 
flax-seed  is  sown  in  this  country.  In  France  and  Italy  it  is  often  sown  in  tlie  autumn, 
by  which  a  larger  crop  is  produced,  especially  v.hcn  seed  is  desired. 

5888.  The  (juantiti/  of  seed  depends  on  the  intention  of  the  crop.  When  a  crop  of 
seed  is  intended  to  be  taken,  thin  sowing  is  preferable,  in  order  that  the  plants  may  have 
room  to  throw  out  lateral  slioots,  and  lo  obtain  air  in  tlie  blossoming  and  filling  seasons. 
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But  it  is  a  mistake  to  sow  thin  when  flax  is  intended  to  be  taken  ;  for  the  crop  tiien 
becomes  coarse,  and  often  unproductive.  From  eight  to  ten  pecks  per  acre  is  the  proper 
quantity  in  the  last  case,  but  when  seed  is  the  object,  six  pecks  will  do  very  well.  (Brown.) 
Thick-sown  flax  runs  up  in  height,  and  produces  fine  soft  ilax  ;  if  sown  tlun,  it  does  not 
rise  so  high,  but  spreads  more  and  puts  forth  many  side  branches,  which  produce  abun- 
dance of  seed,  and  such  seed  is  much  better  filled,  plumper  and  heavier,  than  the  seed 
produced  from  thick-sown  flax.      (Donaldson.) 

5889.  In  the  choice  if  seed,  that  which  is  of  a  bright  brownish  colour,  oily  to  the  feel, 
and  at  the  same  time  weighty,  is  considered  the  best. 

5890.  Linseed,  itnportcd  from  various  countries,  is  employed.  That  brought  from  Holland  is,  however, 
in  X\\i  highest  estimation  ;"as  it  not  only  ripens  sooner  th.-in  any  other  that  is  imported,  but  also  produces 
greater  crops,  and  flax  of  that  quality  which  bc^t  suits  the  chief  manufactures  of  the  country.  American 
seed  produces,  in  common,  fine  Hax  ;  but  neither  the  quantity  of  flax  nor  of  the  pods,  provincially  the 
"  bolls,"  whicli  contain  the  seeds,  is  so  Urge  as  the  produce  from  Dutch  linseed.  Riga  seed  yields  a  very 
coarse  sort  of  flax,  but  a  greater  quantity  of  seeds  than  any  other.  It  is  common  in  some  parts  of  Scot- 
land to  sow  seeds  saved  from  the  crop  of  the  preceding  year,  especially  when  that  crop  was  raised  from 
seed  imported  from  Holland  The  success  of  this  practice  is  found  to  depend  greatly  on  clianging  the 
seed  from  one  sort  of  soil  to  another  of  an  opposite  nature;  but  the  saving  in  the  expense  of  purchasing 
that  sort  of  seed,  in  place  of  what  is  newly  imported  from  Holland,  is  so  inconsiderable,  and  the  risk  of 
the  crop  misgiving  so  much  greater  in  the  one  case  than  in  the  other,  that  those  only  who  are  ignorant 
of  the  consequences,  or  who  are  compelled  from  necessity,  are  chargeable  with  this  act  of  ill-judged  par- 
simony. Flax-seed  is  by  some  farmers  changed  every  three  years,  but  many  have  sown  the  same  seed 
ten  years  in  succession  without  perceiving  any  degeneracy.  When  any  degeneracy  takes  place,  the  seed 
of  flax  grown  on  a  different  soil,  as  moss,  moor,  sand,  &c.  without  any  view  to  the  produce  in  fibre,  will, 
it  is  said,  answer  as  well  as  foreign  seed. 

5891.  The  manner  of  sowing  is  almost  always  the  same;  but  when  seed  is  the  main 
object,  drilling  may  be  adopted,  by  which  seed  will  be  saved  in  sowing,  cleaning  con- 
ducted at  less  expense,  and  the  plants  rendered  more  vigorous  and  branchy  by  the  stir- 
ring of  the  soil  and  the  admission  of  air  between  tiie  rows.  The  fibres  of  flax  grown 
in  this  way,  however,  will  be  shorter,  and  less  equal  in  thickness  throughout  their  length, 
than  flax  grown  by  the  broad-cast  mode,  and  tolerably  thick. 

5892.  Tlie  afler-cuUure  of  Jlax  consists  chiefly  in  weeding,  but  sometimes  it  com- 
mences with  rolling  the  surface,  which  is  a  very  proper  operation  when  the  soil  is  very 
dry,  the  season  advanced,  or  the  earth  very  porous.  By  this  process  the  earth  is  pressed 
firmly  to  the  seeds,  and  they  are  thereby  stimulated  to  vegetate  sooner,  and  the  drought 
is  kept  out.  On  some  soils,  and  in  wet  or  stormy  seasons,  flax  is  apt  to  be  laid,  to  guard 
against  which  some  cultivators  run  across  their  flax  field  slender  poles  fixed  to  stakes  : 
but  a  better  method  is  to  run  small  ropes  across  the  field,  both  lengthwise  and  breadth- 
wise, where  necessary  ;  for  these  being  fastened  where  they  intersect  one  anotlier,  and 
supported  by  stakes  at  due  distances,  form  a  kind  of  network,  which  is  proof  against 
almost  every  accident  that  can  happen  from  tempestuous  weather. 

58.93.  In  Scotland  a  crop  of  flax,  it  is  said,  has  been  sometimes  weeded  by  turning  a  flock  of  sheep  at  large 
into  the  field.  They  will  not  taste  the  young  flax  plants,  but  they  carefully  search  for  the  weeds,  which 
they  devour. 

5894.  The  fax  crop  is  taken  by  pulling,  on  which  there  is  a  considerable  difference 
of  opinion.  None,  however,  think  of  pulling  it  before  it  comes  into  flower,  when  fibre 
is  tiie  sole  object ;  or  before  the  seed  in  the  capsules  acquires  a  brownish  colour,  when 
fibre  and  seed  jointly  are  required,  or  when  seed  alone  is  the  object. 

5895.  Home  argue  fur  it  pulling  while  green,  in  order  that  its  fibres  may  be  softer  and  finer  ;  others,  with 
the  same  view,  pull  it  up  before  its  seeds  are  quite  formed  ;  and  others  again  think  that  it  should  not  be 
puUed  till  some  of  the  capsules  which  contain  the  seeds  have  begun  to  open,  being  of  opinion  that  the 
fibres  of  green  flax  are  too  tender,  and  that  they  fall  into  tow.  On  the  other  hand,  it  is  certain  the  fibres 
of  flax  which  has  stood  till  it  is  very  ripe  arc  always  stiff  and  harsh,  that  they  are  not  easily  separated 
from  the  reed,  and  that  they  do  not  bleach  well.  Here,  therefore,  as  in  most  otlicr  cases,  both  extremes 
should  bo  avoided ;  and  it  consequently  seems  most  reasonable  to  think  that  the  properest  time  for  pulling 
flax,  is  when  its  stalks  begin  to  turn  from  a  green  to  a  yellow,  when  its  leaves  begin  to  fall,  and  when  its 
seeds  begin  to  be  brown.  Donaldson  observes,  that  a  crop  of  flax  frequently  grows  short,  and  runs  out  a 
great  number  of  seed-bearing  branches.  When  that  is  the  case,  the  seeds,'  not  the  flax,  ought  to  be  the 
farmer's  chief  (ibject,  and  the  crop  should  be  allowed  to  stand  till  the  seeds  are  in  a  great  measure  per- 
fected. But  that  when  the  crop  thrives,  and  is  likely  to  become  more  valuable  for  the  flsxthan  the  seeds, 
it  should  be  pulled  soon  after  the  bloom  drops  ott",  and  before  the  pods  turn  hard  and  sharp  in  the  points. 
When  flax  is  grown  for  its  fibre.  Brown  considers  it  the  safest  course  to  take  it  a  little  early,  any  thing 
wanting  in  quantity  being,  in  this  way,  made  up  by  the  superiority  of  quality. 

589G.  The  operation  of  pulling  flax  differs  according  to  the  inten'tion  of  the  crop.  When  it  is  grown  for 
the  fibre  it  is  pulled  and  tied  into  sheaves  like  corn,  and  carried  off'  immediately  to  be  watered.  But 
when  the  seed  is  to  be  taken  from  the  plant,  it  is  pulled  and  laid  in  handfuls. 

5897.  Ill  pulling Jlax,  it  is  usual,  when  it  is  intended  to  save  neither  lie  quHe  in  a  line  with  eacti  otlier,  nor  directly  across, 
the  seeds,  to  lay  it  in  liandfuls,  iiarlly  across  e.fch  other;   the       but  a  little  slanting  upwards,  so  that  the  air  may  e.isily  pass 


reason  for  which  is, 'that  the  business  of  riprlinK  is  thereby  tlirough  them.    Home,  instead  of  this  method,  tie  the  hantlfuls 

lacilitated,  as  the  ripplers,  in  place  of  having  to  separate  each  of  nax  loosely  at  the  top,  then  spread  out  tin  ir  roots,  and  thus 

Handful  from  the  bundle,  tind  it  by  this  simple  precaution  set  several  of  tht-m  logetherupright  ui>on  their  roots.    In  either 

already  done  to  their  hand.    Although  it  is  of  much  import-  of  three  ways,  the  flax  is  generally  left  twelve  or  fourteen  days 

ance,  yet  it  very   seldom    happens  that  much    atteii'ion  is  in  the  field 'to  dry  it.     This  drving  is  certainly  not  necessary 

bestowed  to  separate  the  different  sorts  of  flax  from  each  other,  for  the  rippling,  because  the  lipple  will  separate  the  capsules 

in  pulling  the  crop.      In  most  fields,  th-jrc  are  varieties  of  from  the  flax  as  effectuallv  before  it  has  been  dried  as  it  «ill 

soils  ;  of  course  some  parts  of  a  field  will  produce  fine  flax,  afterwards  ;  and  if  it  is  done  with  a  view  to  ripen  the  seed    it 

others  coarse  ;  some  long,  and  some  short ;  in  a  word,  crops  of  should  be  considered,  that  the  ilax  will  he  more  hurt  bv  the 

Oitterent  lenaths  and  qualities.     It  cannot  he  supposed  that  all  longer  time  of  steeping,  which  vplll  become  necessary  in  cimse- 

Ihesesortiof  tax  aiII  undergo  an  equal  degree  of  watering,  qucnceoflhis  drying,  than  th- seed  can  be  benefited";  because, 

grassing,  breaking,  and  hecklmg,   without  sustaiiiuig  great  the  more  the  membrane  which  connects  the  libres  to  the  reed 

'"i'Sii     A    41.     n^     ■        ,1  .  ■    ■    ,   -J  .-      I     ,       „.  isdritd,  the greiler  must  be  the  degree  of  putrefaction  neces- 

••K.t'         ''"■i'"^  "  P"IM,  It  is  laid  together  by  handfuls,  sary  to  loosen  and  destroy   the  cohesion  of  this  connecting 

with  the  seed  end  turned  to  the  souUi.    These  handfuls  should  membrane  ;  the  finer  parts  of  the  flax  itself  must  necessarily  I* 


Book  VI.  FLAX.  915 

destroyed  hy  this  degres  of  putrefaction ;  and  if  the  putref  jc-  equally  detrimental  to  tlie  flax.    The  practice  adopted  in  some 

lion  does  not  arise  tn  such  a  degree  as  to  destroy  tlie  cohesion  parts  of  Britanv  seems  therefore  much  more  rational,  which 

of  this  membrane,  tlie  libres  of  the  flax  will  adhere  so  strongly  is,  to  ripple  the'  flax  after  it  I. as  lain  in  the  air  two  or  tl.rec 

to  the  reed,  that  the  force  necessary  in  scutching  wiU  pruve  days;  but  even  one  day  will  be  sufficient,  if  the  weather  is  dry. 

5899.  In  the  process  of  rippling,  which  is  the  next  operation,  a  large  cloth  should  he 
spread  on  a  convenient  spot  of  ground,  with  the  ripple  placed  in  the  middle  of  it. 

5900.  In  perjorming  this  business,  the  pods  containing  the  seeds  are  forced  from  the  stalks  by  means  of 
the  iron  comb  called  a  ripple,  fixed  on  a  beam  of  wood,  on  the  ends  of  which  two  persons  sit,  who,  by 
puUing  the  seed  end  of  the  flax  repeatedly  through  this  comb,  execute  the  operation  in  a  very  complete 
manner.  It  is  remarked  by  the  author  of  The  Present  State  of  Husbandry  in  Great  Britain,  that  "  those 
who  bestow  much  attention  on  the  cultivation  of  flax  in  Scotland  generally  ripple  off'the  seed,  even  when 
tiiere  is  no  intention  of  saving  it;  as  it  is  found,  when  flax  is  put  into  water  without  taking  off  the  pods, 
the  water  soon  becomes  putrid,  in  consequence  of  which  the  flax  is  greatly  injured." 

5901.  The  management  of  the  capsules,  and  the  separation  of  the  seed,  form  the  next 
operation. 

5902.  T/ic  capsules  obtained  should  be  spread  in  the  sun  to  dry,  and  those  which  separate  from  the  pods 
of  their  own  accord,  being  the  fullest  and  ripest,  should  be  set  apart  for  sowing,  in  case  the  precaution  of 
raising  some  flax  purposely  for  seed  has  not  been  attended  to.  The  capsules  are  then  broken,  either  by 
treading  or  by  threshing,  in  order  to  get  out  the  remaining  seeds,  the  whole  of  which,  as  well  as  the  others, 
should  be  carefully  sifted,  winnowed,  and  cleaned.  When  the  seed  is  laid  up,  it  must  be  frequently  stirred, 
or  ventil.nted,  to  prevent  its  heating.  Kven  this  second  seed  aifords  a  considerable  profit,  by  the  oil  which 
it  yields,  and  also  by  being  used  when  broken  for  fattening  of  cattle. 

5903.  To  facilitate  the  separation  of  the  fibre  from  the  bark,  it  is  necessary  to  accelerate 
the  process  of  decay  or  putrefaction.  This  may  be  done  in  different  ways ;  but  the  chief 
are  bleaching  alone,  and  steeping  and  bleaching. 

590+.  Bleaching  is  a  tedious  and  laborious  operation  vihen  it  is  intended  as  a  substitute  for  steeping, 
but  it  is  less  likely  to  injure  the  (ibre,  and  may  be  adopted  on  a  small  scale  when  steeping  places  are  not 
at  hand.  In  Dorsetshire,  and  some  other  places,  flax,  instead  of  being  steeped,  is  what  is  called  dew- 
retted  ;  that  is,  the  stalks  are  allowed  to  arrive  at  that  state  in  which  the  harl  or  woody  parts  separate 
most  easily  from  the  boon,  reed,  or  fibre,  by  a  more  gradual  process,  that  of  ripening  by  the  action  and 
influence  of  the  dew.  This  is  nothing  move  than  exposing  the  flax  to  the  influence  of  the  weather  for  a 
longer  period  than  is  necessary,  when  the  operation  of  watering  has  been  previously  performed.  Steep- 
ing, however,  is  the  most  universal  practice  both  in  Britain  and  on  the  Continent. 

590,5.  Steeping  or  u'atering,  however,  is  and  will  be  the  general  practice  till  flax-dressing  machines  come 
into  universal  use.  In  performing  this  operation,  the  flax,  whether  it  has  been  dried  and  rippled,  or  pulled 
green,  is  loosely  tied  into  small  bundles,  the  smaller  the  better,  because  it  is  then  most  equally  watered; 
and  these  bundles  are  built  in  the  pool  in  a  reclining  uptight  posture,  so  that  the  weight  placed  above  may 
keep  the  whole  firmly  down.  Tlie  weights  made  use  of  are  commonly  stones  jilaced  on  planks,  or  directly 
on  the  flax. 

5906.  Tlie  Flemish  mode  of  sleeping fiai,  as  described  by  Radclitf,  is  said  to  improve  the  quality  of  the 
flax ;  and  greatly  increase  its  whiteness.  This  mode  differs  from  the  common  practice,  in  placing  the 
bundles  in  the  steep  vertically,  instead  of  horizontally ;  in  immersing  the  flax  by  means  of  transverse 
sticks,  with  that  degree  of  weight  annexed  which  shall  not  push  it  down  to  the  bottom,  but  leave  it 
the  power  to  descenci  si>ontaneously  towards  the  conclusion  of  the  steepage;  and  in  leaving  at  first  a  space 
of  at  least  half  a  foot  between  the  bottom  and  the  roots  of  the  flax.  The  spontaneous  descent  of  the  flax 
is  an  indication  of  its  being  sufficiently  steeped ;  and  the  strength  and  quality  of  the  fibre  are  said  to  be 
much  better  preservetl  by  this  mode,  in  which  the  temperature  of  the  atmosphere  acts  with  most  force  on 
the  upper  part  of  the  plant,  which  needs  it  most 

n9(l7.  The  ivater  most  proper  for  steeping  flax  should  be  clear,  soft,  and  in  standing  pools.  Compared 
with  running  water,  pools  occasion  the  flax  to  have  a  better  colour,  to  be  sooner  ready  for  the  grass,  and 
even  to  be  of  superior  quality  in  every  respect  When  soff,  clear,  stagnating  water  cannot  be  obtained 
without  art,  a  pit  or  canal  is  commonly  formed,  adjoining  to  a  river  or  stream,  whence  water  can  be  easily 
brought  1  his  jiit  or  canal  is  filled  with  water  for  some  time  (a  week  or  two)  before  it  is  proposed  to  pull 
the  flax  ;  by  this  means  the  water  acquires  a  greater  degree  of  warmth  than  river-water  possesses,  which 
contributes  greatly  to  facilitate  the  object  farmers  have  in  view  in  immersing  green  flax  in  water,  namely, 
to  make  the  harl  or  flaxy  substance  part  c.^sily  and  completely  from  the  boon  or  reed. 

5908.  The  period  that  flax  ought  to  remain  in  the  water,  dei>ends  on  various  circumstances  ;  as  the  state 
of  ripeness  in  which  it  was  pulled,  the  quality  and  temperature  of  the  water,  &c.  The  most  certain  rule 
by  which  to  judge  when  flax  is  sufficiently  watered  is,  when  the  boon  becomes  brittle,  and  the  harl 
separates  easily  from  it  In  warm  weather,  ten  days  of  the  watering  process  are  sufficient ;  but  it  is  proper 
to  examine  the  pools  regularly  after  the  seventh  day,  lest  tlie  flax  should  putrefy  or  rot,  which  sometimes 
happens  in  very  warm  weather.  Twelve  days  will  answer  in  any  sort  of  weather;  though  it  may  be  re- 
marked, that  it  is  better  to  give  too  little  of  the  water,  than  too  much,  as  any  deficiency  may  be  easily 
made  up  by  suftijring  it  to  lie  longer  on  the  grass,  whereas  an  excess  of  water  admits  of  no  remedy. 
{Brov^n.) 

5909.  Grassing  or  bleaching  flax  is  the  next  operation,  the  intention  of  which  is  to  rectify  any  defect  in 
the  watering  process,  and  carry  on  the  putrefactive  process  to  that  point  when  the  fibre  will  separate  from 
the  bark,  boon,  reed,  or  harl  (as  the  woody  part  of  the  stem  is  called),  with  the  greatest  e.tse.  In  perform, 
ing  this  operation,  the  flax  is  spread  very  thin  on  the  ground,  and  in  regular  rows  ;  the  one  being  m.tde  to 
overlap  the  other  a  few  inches,  with  a  view  of  preventing,  as  much  as  possible,  its  being  torn  up  and  scat- 
tered by  gales  of  wind.  Old  grass.ground,  where  the  herbage  does  not  grow  to  any  great  height,  is  the 
best  for  the  purpose  ;  as  when  the  flax  is  covered  by  the  grass  or  weeds,  it  is  frequently  rotted,  or  at  least 
greatly  injui-cd  thereby. 

5910.  The  time  ailcurcd  for  grassing  is  regulated  by  the  state  of  the  flax,  and  seldom  exceeds  ten  or 
twelve  day.s.  During  this  time  it  is  repeatedly  examined;  and  when  it  is  found  that  the  boon  has  become 
very  brittle,  so  that,  On  being  broken,  and  rulibcd  between  the  hands,  it  easily  and  freely  parts  from  the 
harl,  it  is  taken  up,  a  dry  day  being  chosen  for  the  purpose,  and,  being  bound  in  sheaves,  is  either  .sent 
directly  to  the  mill,  which  is  the  usual  practice  in  the  northern  districts,  or  broken  and  scutched  by  a 
machine  or  implement  for  the  purpose. 

5911.  Steeping  flux  in  hot  irater  and  soft  soap  (said  to  be  the  invention  of  Lee,  and  for  which  he  was 
granted  by  parliament  a  secret  or  unenroUed  patent)  is  said  to  separate  the  fibre  from  the  woody  matter 
better  than  steeping  in  water  simply  ;  and  this  in  the  short  space  of  two  or  three  hours,  and  either  with 
green  flax,  or  such  as  has  been  dried  and  stacked  for  months  or  years.  When  flax  is  to  be  separated  by 
this  new  mode,  the  cultivator  has  only  to  i>ull  it  in  handfuls,  dry  it,  bind  it  into  sheaves  or  faggots,  and 
put  it  up  in  stacks  like  corn,  till  wanted  by  the  manufacturer. 

5912.    The  dressing  officii  consists  of  various  operations,  such  as  scutching,  tracking, 
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or  breaking,  by  which  the  woody  part  is  broken  ;  and  heckling  or  combing,  by  which  the 
fibre  is  separated  from  the  woody  part,  and  sorted  into  lengths.  These  operations  arc 
often  all  performed  by  the  cottager,  or  small  farmer,  who  grows  flax  for  the  purpose  of 
spinning  the  fibre  in  his  own  family.  But  there  are  also  public  flax  mills,  impelled 
by  water  or  other  powers,  by  which  flax  is  scutched,  and  it  is  then  heckled  by  professed 
hecklers. 

5913.  A  method  of  preparing  flax  in  such  a  manner  as  to  resemble  cotton  in  whiteness  and  softness,  as 
well  as  in  coherence,  is  given  in  The  Swedish  Transactions  for  the  year  17+7.  For  this  purpose  a  little 
sea-water  is  to  be  put  into  an  iron  pot  or  an  untiiincd  cupper  kettle,  and  a  mixture  of  equal  parts  of 
birch-ashes  and  quicklime  strewed  upon  it ;  a  small  bundle  of  flax  is  to  be  opened  and  spread  upon  the 
surface,  and  covered  with  more  of  the  mixture,  and  the  stratification  continued  till  the  vessel  is  suffi. 
ciently  filled.  The  whole  is  then  to  be  boiled  with  sea- water  for  ten  hours,  fresh  quantities  of  water  being 
occasionally  supplied  in  proportion  to  the  evaporation,  that  the  matter  may  never  become  dry.  The  boiled 
flax  is  to  be  immediately  washed  in  the  sea  by  a  little  at  a  time,  in  a  basket,  with  a  smooth  stick  at  first, 
while  hot ;  and  when  grown  cold  enough  to  be  borne  by  the  hands,  it  must  be  well  rubbed,  washed  with 
soap,  laid  to  bleach,  and  turned  and  watered  every  day.  Repetitions  of  the  washing  with  soap  expedite 
the  bleaching  ;  after  which  the  flax  is  to  be  beat,  and  again  well  washed  ;  when  dry,  it  is  to  be  worked  and 
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ton,  and  pressed  betwixt  two  boards  for  forty- 
eight  hours.  It  is  now  fully  prepared  and  fit 
for  use.  It  loses  in  this  process  nearly  half 
its  weight,  which,  however,  is  abundantly 
compensated  by  the  improvement  made  in 
its  quality. 

Sgi-t.  Lee's  method  of  brea/eing  flax  and 
hemp,  without  dew-retting,  was  invented  in 
1810,  and  was  the  first  step  towards  a  great 
improvement,  brought  nearer  perfection  by 
the  new  patent  machines  of  Messrs.  Hill  and 
Bundy. 

5915.  Hill  and  Bundifs  machines  {fig.  789.) 
are  portable,  and  may  be  worked  in  barns  or 
any  kind  of  out-house;  they  are  also  well 
calculated  for  parish  workhouses  and  chari- 
table institutions;  a  grfiat  part  of  the  work 
being  so  light  that  it  may  be  done  by  chil- 
dren and  infirm  persons ;  and  such  is  the 
construction  and  simplicity  of  the  machines, 
that  no  previous  instruction  or  practice  is 
required  ;  their  introduction,  therefore,  into 
those  asylums  would  be  the  means  of  effect 
ing  a  considerable  reduction  of  the  poor's 
rate.  The  woody  part  is  remo\  ed  by  a  very 
simple  machine  ;  and,  by  passing  through  a 
machine  equally  simi)le,  the  flax  may  be 
brought  to  any  degree  of  fineness,  equal  to 
the  best  used  in  France  and  the  Nether, 
lantls,  for  the  finest  lace  and  cambric.  The 
original  length  of  the  fibre,  as  well  as  its 
strength,  remains  unimpaired  ;  and  the  difference  of  the  produce  is  inniiense,  being  nearly  two  thirds ; 
one  ton  of  fiax  being  produced  from  four  tons  of  stem.  The  expense  of  working  each  ton  obtamed  by 
this  method  is  onlv  five  pounds.  The  glutinous  matter  may  be  removed  by  soap  and  water  only,  which 
will  bring  the  flax'  to  such  iierfect  whiteness,  that  no  further  bleaching  is  necessary,  even  after  the  linen 
is  woven  ;  and  the  whole  process  of  preparing  flax  may  be  completed  in  six  days. 

5916.  T/ie  produce  of  fax  in  seed  is  generally  from  six  to  eight,  sometimes  as  high  as 
ten  or  twelve,  bushels  per  acre  ;  and  the  price  depends  in  a  great  measure  on  that  of 
foreign  seed  imported  ;  as,  when  sold  to  oil-makers,  it  is  generally  about  one  half  of  that 
of  Dutch  seed  sold  for  the  purpose  of  sowing. 

5917.  The  price  of  home-cultivated  linseed  is  considerably  advanced  of  late  in  some  of  the  southern  and 
western  counties  of  the  kingdom,  in  proportion  to  what  it  is  in  the  northern,  owing  to  the  circumstance 
of  its  being  much  used  as  food  for  fattening  cattle.  The  average  price  of  the  linseed  cultivated  in  the 
kingdom  at  large  cannot,  it  is  supposed,  be  rated  higher  than  from  three  to  four  shillings  the  bushel  The 
seed  is  separated  into  three  qualities  ;  the  best  for  sowing,  the  second  best  for  crushing  for  oil,  and  tho 
inferior  for  boiling  or  steaming  for  cattle. 

5918.  The  produce  of  fax  infbre  varies  exceedingly.  Before  being  sorted,  the  gross 
product  of  fibre  varies  from  three  cwt.  to  half  a  ton  per  acre. 

591  9.  The  use  of  fax  in  the  linen  manufacture  is  well  known.  The  seed  is  crushed 
for  oil,  which  is  that  in  common  use  by  painters  ;  the  cake  or  husk,  which  remains  after 
the  expression  of  the  oil,  is  sold  for  fattening  cattle,  and  in  some  jjlaces  as  a  manure  ; 
and  the  inferior  seed,  not  fit  to  crush,  is  boiled  and  made  into  flax-seed  jelly,  which  is 
esteemed  excellent  nutriment  for  stock. 

5920.  As  the  making  of  flax-seed  jelly  is  an  agricultural  operation,  we  shall  here  describe  it.  The  pro- 
portion of  water  to  seed  is  about  seven  to  one.  The  seed  having  been  steeped  in  part  o,"  the  water  for 
eipht-and. forty  hours  jireviously  to  the  boiling,  the  remainder  of  the  water  is  added  cold,  and  the  whole 
boiled  gently  about  two  hours,  being  kept  in  motion  during  the  operation,  to  prevent  its  burning  to  the 
boiler.  Thus  the  whole  is  reduced  to  a  jelly-like,  or  rather  a  gluey  or  ropy,  consistence.  After  being 
cooled  in  tubs,  it  is  given,  with  a  mixture  of  barley-meal,  bran,  and  cut  chaff  ;  a  bullock  being  allowed 
about  two  quarts  of  the  jelly  per  day,  or  somewhat  more  than  one  quart  of  seed  in  four  days:  that  is,  about 
one  sixteenth  of  the  medium  allowance  of  oil-cake. 

5921.    The  diseases  of  fax  are  few,  and  are  chiefly  the  fly,  which  sometimes  attacks  tlie 
plants  when  young,  the  niidew,  and  the  rust. 
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SuiisECT.  2.      Hemp.  —  Cannabis  satlva  L. ;  Dicecia  Pentandria  L.,  and  XJrlicecB  J. 
Clmnvrc,  Fr.  ;    Hanf,  Ger. ;    Canapa,  Ital.  ;  and  Canonio,  Span. 

5922.  The  hemp  is  a  plant  of  equal  antiquity  with  the  flax.  It  is  supposed  to  be  a 
native  of  India,  or  of  some  other  Asiatic  country,  being  too  tender  to  be  even  naturalised 
in  Europe.  It  is  one  of  the  few  plants  employed  in  British  agriculture  in  wliich  the 
male  and  female  flowers  are  in  different  plants,  a  circumstance  which  has  some  influence 
on  its  culture  and  management.  It  grows  to  a  great  height  on  good  soils ;  sometimes 
to  six  or  seven  feet  in  this  country,  but  in  Italy  generally  higher  ;  and  Crud  states,  that 
in  the  Bolognese  territory  he  has  seen  it  fifteen  feet  eight  inches  high,  and  a  friend  of  his 
eighteen  feet  six  inches  :  in  both  cases  the  fibre  being  of  remarkable  beauty.  Tiiis 
luxuriance  of  the  hemp  in  wann  countries  may  be  one  reason  why  it  has  never  been 
much  cultivated  in  England.  In  the  Isle  of  Axholme,  in  Lincolnshire,  it  has  been 
cultivated  from  time  immemorial,  and  also  for  some  centuries  in  Suffolk,  but  cliiefly  for 
local  manufacture.  The  culture,  management,  and  uses  of  hemp  are  nearly  the  same 
as  those  of  flax.  When  grown  for  seed,  it  is  a  very  exhausting  crop ;  but  when  pulled 
green,  it  is  considered  a  cleaner  of  the  ground,  and  is  said  to  have  the  property  of  pre- 
serving from  insects  any  crop  which  it  may  surround.  The  objections  to  this  crop  are, 
that  its  coming  in  the  midst  of  harvest  is  embarrassing  ;  and  that  the  attention  it  demands 
in  every  state  of  its  progress  is  too  great,  where  it  is  only  a  secondary  consideration. 

5923.  The  soils  most  suitable  for  hemp  are  those  of  the  deep  black  putrid  vegetable 
kind,  which  have  a  situation  low  and  some«  hat  inclined  to  moisture,  as  well  as  the  deep 
mellow  loamy  or  sandy  sorts.  But  the  quantity  of  produce  is  in  general  much  greater 
on  the  former  than  the  latter ;  though,  according  to  some,  of  an  inferior  quality.  Mellow 
rich  clayey  loams  do  well ;  and  nothing  better  than  old  meadow  land. 

5924.  The  jjreparation  of  the  soil,  and  the  place  in  the  rotation,  are  the  same  as  for  flax. 

5925.  The  season  of  soiling  is  towards  the  end  of  April,  when  there  is  no  longer  any 
danger  of  frost  injuring  the  rising  plants.  The  quantity  of  seed  is  from  two  to  three 
bushels,  according  to  the  quality  of  the  land.  In  quality  the  seed  must  be  fresh,  heavy, 
and  briglit  in  colour.  Broad-cast  is  the  imiversal  mode  of  sowing  ;  and  the  only  after- 
culture consists  in  keeping  off  birds  when  it  is  coming  up ;  in  weeding ;  and  sometimes 
in  supporting  the  crop  by  cross  rods  or  lines,  as  in  the  case  of  flax. 

5926.  In  taking  the  hemp  crop,  two  methods  are  in  use,  according  to  the  object  in  view. 
When  the  crop  is  grown  entirely  for  the  fibre,  it  is  pulled  when  in  flower,  and  no  dis- 
tinction made  between  the  male  and  female  plants.  But  as  it  is  most  commonly  grown 
both  with  a  view  to  fibre  and  seed,  the  usual  practice  is  to  pull  the  male  plants  as  soon 
as  the  setting  of  the  seed  in  the  females  shows  that  they  have  effected  their  purpose.  As 
the  female  plants  require  four  or  five  weeks  to  ripen  tlieir  seeds,  the  males  ai'e  thus  pulled 
so  long  before  them. 

5927.  /»  the  ctperation  qf  pvlpng  the  males,  the  pullers  walk  in  tlie  furrows  between  the  ridges,  and 
reach  across  to  the  crown  of  the  ridge,  pulling  one  or  two  stalks  at  a  time,  and  carefully  avoiding  to  tread 
down  the  female  plants.  The  male  stalks  are  easily  known  by  their  yellowish  hue  and  laded  flowers. 
They  are  tied  in  small  bundles,  and  immediately  carried  to  the  watering  pool,  in  the  manner  of  flax. 

SS'iiS.  The  operation  of  pidlhig  the  feyniilcs  commences  when  the  seed  is  ripe,  which  is  known  by  the 
brownish  or  greyish  hue  of  the  capsules  and  the  fading  of  the  leaves.  'I'he  stalks  are  then  pulled  and 
bound  up  into  bundles,  being  set  up  in  the  same  manner  as  grain,  until  the  seed  becomes  so  dry  and  firm 
as  to  shed  freely ;  great  care  should  be  taken  in  pulling  not  to  shake  the  stalks  rashly,  otherwise  much  of 
the  seed  may  be  lost.  It  is  advised  that,  after  pulling  the  seed,  hemp  may  be  set  to  stand  in  shocks  of  five 
sheaves,  to  dry  the  seed  ;  but,  in  order  to  prevent  any  delay  in  watering,  the  seed-pods  may  be  cut  off  with 
a  chopping-knife,  and  dried  on  canvass  exposed  to  the  air  under  some  shed  or  cover.  This  last  method  of 
drying  tlie  seed  will  prove  of  great  advantage  to  the  hemp,  as  the  seed  and  pods,  when  green,  are  of  such 
a  gummy  nature  that  the  stems  might  suffer  much  by  sun-burning  or  rain,  which  will  discolour  and  injure 
the  hemp  before  the  seed  can  be  sufficiently  dried  upon  the  stalks.  Besides,  the  threshing  out  the  seed 
would  damage  the  hemp  in  a  considerable  degree. 

5929.  Hemp  is  watered  (provin.  water-retted),  bleached  fprovin.  dew-retted),  and  grassed 
in  the  same  manner  as  flax.  Grassing  is  omitted  in  some  places,  and  drying  substituted; 
and  in  other  districts  watering  is  omitted  with  the  female  crop,  which  is  dried  and  stacked, 
and  dewed  or  bleached  the  following  spring.  On  the  Continent  hot  water  and  green  soap 
have  been  tried  ;  and  here,  as  in  the  case  of  flax,  it  is  found  tliat  steeping  for  two  hours 
in  this  mixture  is  as  effectual  in  separating  the  fibre  from  the  woody  matter,  as  watering 
and  grassing  for  weeks. 

5930.  Although  hemp,  in  the  process  of  manvfacturing,  passes  through  the  h.inds  of  the  breaker,  heckler, 
spinner,  whitester,  weaver,  and  bleacher,  yet  many  of  these  operations  are  frequently  carried  on  by  the 
same  person.  Some  weavers  bleach  their  own  yarn  and  cloth  ;  others  their  cloth  only  :  some  heckle  their 
tow,  and  put  it  out  to  spinning;  others  buy  the  tow,  and  put  it  out ;  and  some  carry  on  the  whole  of  the 
trade  themselves. 

5931.  The  produce  of  hemp  in  fibre  varies  from  three  to  six  cwt.  per  acre  ;  in  seed  from 
eleven  to  twelve  bushels. 

5932.  The  uses  of  hemp  are  well  known,  as  well  as  its  great  importance  to  the  navy 
for  sails  and  cordage. 

5933  Exceedingly  good  huckaback  is  made  from  it,  for  towels  and  common  table  cloths.  The  low  priced 
hempen  cloths  are  a  general  wear  for  husbandmen,  servants,  and  labouring  manufacturers ;  the  better 
sorts  for  working  farmers  and  tradesmen  in  the  country  ;  and  the  finer  ones,  seven-eighths  wide,  are  prc- 
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ferred  by  some  gentlemen  for  strength  and  warmth.  They  possess  this  advantage  over  Irish  and  other 
linens,  that  their  colour  improves  in  wearing,  while  that  of  linen  declines.  English  hemp,  properly 
manufactured,  stands  unrivalled  in  its  strength,  and  is  superior  in  this  respect  to  the  Kussian.  Consider- 
able quantities  of  cloth  are  imported  from  Russia  for  sheeting,  merely  on  account  of  its  strength  ;  for  it  is 
coarser  at  the  price  than  linen  :  our  hempen  cloth,  however,  is  preferable ;  being  stronger,  from  the 
superior  quality  of  the  thread,  and  at  the  same  time  lighter  in  washing.  The  hemp  raised  in  England  is 
not  of  so  dry  and  spongy  a  nature  as  what  we  have  from  Russia  and  India,  and  therefore  it  requires  a 
smaller  proportion  of  tar  to  manufacture  it  into  cordage.  Tar  being  cheaper  than  hemp,  the  rope-makers 
prefer  foreign  hemp  to  ours ;  because  they  can  make  a  greater  profit  in  working  it :  but  cordage  must 
certainly  be  stronger  in  proportion  as  there  is  more  hemp  and  less  tar  in  it,  provided  there  is  a  sufficient 
quantity  of  the  latter  to  unite  the  fibres.  An  oil  extracted  from  the  seeds  of  hemp  is  used  in  cookery  in 
IRussia,  and  by  painters  in  this  country.  The  seeds  themselves  are  reckoned  a  good  food  for  poultry,  and 
are  supposed  to  occasion  hens  to  lay  a  greater  quantity  of  eggs.  Small  birds  in  general  are  very  fond  of 
them ;  but  they  should  be  given  to  caged  birds  with  caution,  and  mixed  with  other  seeds.  A  very  singular 
effect  is  recorded,  on  very  good  authority,  to  have  been  sometimes  produced  by  feeding  bullfinches  and 
goldfinches  on  hempseed  alone,  or  in  too  great  quantity,  —  that  of  changing  the  red  and  yellow  on  those 
birds  to  a  total  blackness. 

5934.  The  hemp  has  few  or  no  diseases. 

SuBSECT.  3.  The  Fuller's  Thistle,  or  Teasel.  —  \iipsacus  fullonum  L. ;  Tetrdndria  Mo- 
yiogyjiia  Ij-,  and  'DipsdcecB  J.  Cliardon  a  fonllon,  Fr.  ;  Kardendistel,  Ger.  ;  Dissaco, 
Ital. ;  and  Cardencha,  Span.    (Jig.  799.) 

5935.  The  fuller's  thistle  is  an  lierbaceous  biennial,  growing  from  four  to  six  feet  high  ; 
prickly  or  rough  in  the  stem  and  leaves,  and  terminated  by  rough  burr-like  heads  of 
flowers.  It  is  a  native  of  Britain,  flowers  in  July,  and  ripens  its  seed  in  September.  It 
is  cultivated  in  Essex  and  the  west  of  England,  for  raising  the  nap  upon  woollen  cloths 
by  means  of  the  crooked  awns  or  chaffs  upon  the  heads ;  which,  in  the  wild  sort,  are  said 
to  be  less  hooked.  For  this  purpose  they  are  fixed  round  the  circumference  of  a  cylinder, 
which  is  made  to  turn  round,  and  the  cloth  is  held  against  them.  In  the  Jourmd  of  a 
Naturalist  we  are  informed,  that  the  teasel  forms  an  article  of  culture  in  cottage  gardens 
in  the  clotliing  districts  of  Gloucestershire. 

5936.  There  are  no  varieties  of  the  cultivated  teasel,  and  the  wild  species  is  not  mate- 
rially different  from  it,  and  may  be  used  in  its  stead,  though  its  chaff  is  not  quite  so  rigid. 

5937.  The  soils  on  which  the  teasel  grows  strongest  are 
deep  loamy  clays,  not  over-rich.  The  situation  should  be 
rather  elevated,  airy,  and  exposed  to  the  south.  In  a 
rotation  it  may  occupy  the  place  of  a  green  and  corn  crop, 
as  in  the  first  year  the  plants  are  treated  like  turnips,  and 
in  the  second  the  crop  is  ripened.  The  soil  should  be 
ploughed  deep,  and  well  comminuted  by  cross-ploughings, 
or  stirrings  with  pronged  implements,  as  the  cidtivator. 

5938.  The  sowing  season  is  the  beginning  of  April :  the 
quantity  of  seed  is  from  one  peck  to  two  pecks  per  acre, 
and  in  quality  it  sliould  be  fresh  and  plump. 

5939.  T/ie  mode  of  sowing  is  almost  always  broad-cast,  but  no  crop  is 
better  adapted  for  being  grown  in  drills,  as  the  plants  require  hoeing 
and  thinning.  The  drills  may  be  either  sown  on  ridgelets  or  a  flat 
surface,  in  the  manner  of  turnips,  or  by  ribbing.  The  distance  between 
the  rows  may  be  from  eighteen  inches  to  two  feet.  In  Essex,  caraway 
is  commonly  sown  with  the  teasel-crop;  but  this  is  reckoned  a  bad 
plan. 

5940.  The  afler-cxdture  of  this  crop  consists  the  first 
year  in  hoeing  and  stirring  the  soil,  and  in  thinning  out  the 
plants  to  the  distance  of  one  foot  every  way,  if  sown  broad-cast,  or  to  the  distance  of  six 
inches  if  sown  in  rows.  Vacancies  may  be  filled  up  by  transplanting ;  and  a  separate 
plantation  may  be  made  with  the  thinnings,  but  these  never  attain  the  same  vigour  as  the 
seedlings.  The  cidture  in  the  second  year  consists  also  of  hoeing,  stirring,  and  weeding, 
till  the  plants  begin  to  shoot. 

B9i\.  IVhcn  the  teasel  is  grown  hroad-cast,  the  intervals  between  the  plants  are  dug  by  means  of  spades 
which  have  long  narrow  blades,  not  more  than  about  four  inches  in  breadth,  having  the  length  of  sixteen 
or  eighteen  inches.  With  these  the  land  is  usually  worked  over  in  the  intervals  of  the  plants  three  or  four 
times  during  the  summer  months ;  and  in  the  course  of  the  following  winter,  as  about  the  latter  end  of 
February,  the  land  between  the  plants  is  to  be  again  worked  over  by  the  narrow  spades,  care  being  taken 
that  none  of  the  mould  falls  into  the  hearts  of  the  plants.  Again  about  the  middle  of  May,  when  they 
begin  to  spindle,  another  digging  over  is  given,  the  earth  being  raised  round  the  root-stems  of  the  plants, 
in  order  to  support  and  prevent  them  from  being  blown  down  by  the  wind.  Some  cultivators  perform 
more  frequent  diggings,  that  the  ground  may  be  rendered  cleaner  and  more  mellow;  consequently  the 
growth  of  the  plants  will  be  the  more  effectually  promoted.  This  business,  in  Essex,  has  usually  the  name 
of  spaddling,  and  is  executed  with  great  despatch  by  labourers  accustomed  to  perform  it. 

5942.  The  taking  of  the  teasel  crop,  when  no  regard  is  had  for  seed,  commences  about 
the  middle  of  July,  when  tlie  blossoms  begin  to  fall  from  the  top,  or  terminating  heads 
of  flowers. 

5E)43.  Jt  is  the  best  method  to  have  the  heads  cut  as  they  become  ripe  ;  but  the  work  is  mostly  executed 
at  three  times,  at  the  distance  of  about  ten  days  or  a  fortnight  from  each  other.  It  is  performed  by  means 
of  a  knife,  contrived  for  the  purpose,  with  a  short  blade  and  a  string  attached  to  the  haft.  This  last  is  done 
in  order  that  it  may  be  hung  over  the  hand.     A  pair  of  strong  gloves  is  likewise  necessary.     Thus  prepared. 


IJoOK    VI. 


MADDER. 


919 


the  labourer  cuts  off  the  ripe  heads  along  the  rows  or  lines  with  about  nine  indies  of  stem,  and  ticslhemup 
ill  haiidluls  witli  the  stem  o("  one  that  is  more  perfectly  ripened.  On  the  evening  of  the  day  on  which  they 
are  cut,  they  should  be  put  into  a  dry  shed  ;  and  when  the  weather  is  fine  and  the  air  clear,  they  should 
be  taken  out  and  exposeil  to  the  sun  daily  till  they  become  perfectly  dry.  JNIuch  care  must,  however,  be 
taken  that  no  rain  falls  upon  them.  In  doing  this,  some  make  use  of  long  small  stakes  or  poles,  on  which 
these  handfuls  are  hung  during  the  time  of  their  preparation. 

5"!+.  .is  soon  as  they  arc  coinplettli/  dried,  tliey  should  be  laid  up  in  a  dry  room,  in  a  close  manner,  till 
they  become  tough  and  of  a  bright  colour,  and  ready  for  use.  They  should  then  be  sorted  or  separated  into 
three  kinds,  by  opening  each  of  the  small  bundles.  These  are  distinguished  into  kings,  middlings,  and 
scrubs,  according  to  their  different  qualities.  They  are  afterwards,  the  author  of  The  Somerset  Heport 
says,  made  ilito  packs,  which,  of  the  first  sort,  contain  nine  thousand  heads,  but  when  of  the  second, 
twenty  thousand;  the  third  is  a  sort  of  very  inferior  value.  By  some,  before  forming  them  into  pack.% 
they  are  done  up  into  wh,-»t  are  termed  staves,  by  means  of  split  sticks,  when  they  are  ready  for  sale. 

.5945.  The  produce  of  teasel  varies  from  ten  to  fifteen  packs  on  the  acre  ;  nine  packs 
of  kings,  nineteen  of  middlings,  and  two  of  scrubs,  are  reckoned  a  large  crop,  with  a 
great  bulk  of  liaulm.      Often,  however,  the  crop  fails. 

5946.  The  use  of  the  heads  f  the  teasel  has  been  already  mentioned.  The  liaulin  is 
of  no  use  but  for  burning  as  manure.  Parkinson  observes,  that  this  is  a  sort  of  crop 
tliat  may  be  grown  to  advantage  on  many  lands,  in  a  rotation,  as  a  fallow  to  prepare  for 
wheat ;  and  by  burning  the  straw  and  refuse  stuff  after  the  crop  is  reaped,  it  will  be  found 
not  to  impoverish,  but  rather  to  improve  the  land.  In  their  young  state,  the  teasel  plants 
stand  the  winter  without  danger ;  and  are  a  good  crop  for  clearing  land  of  all  weeds, 
from  their  lateness  in  the  process  of  hoeing,  their  being  few  weeds  that  vegetate  at  so 
advanced  a  season.  On  all  these  accounts  they  become  an  advantageous  crop  for  the 
farmer. 

5947.  To  save  seed,  leave  a  few  of  the  very  best  plants  uncropped,  and  then,  when  the 
seed  is  ripe,  cut  off  only  the  largest  and  terminating  heads,  from  which  the  seed  is  easily 
separated  by  beating  with  flails,  and  cleaned  by  the  winnowing  machine,  or  a  sieve. 

5948.  The  chief  injuries  to  ivhich  the  teasel  is  liable  are  those  inflicted  on  it  while  young, 
by  the  fly  and  slug. 

SuBSECT.  4.      Madder. — ^ubia  tinctorum  L,.  ;  Tetrdndria  Mmwg^nia  Li.,  and  liubiaceee  J. 
Garance,  Fr.  ;  F'drberrothe,  Get.  ;   Robia,  Ital.  ;  and  Rubia,  Span.      {fg.  800.) 

5949.  The  dj/ers  madder  has  a  perennial  root,  and  an  annual  stalk.  The  root  is  com- 
posed of  many  long,  thick,  succulent  fibres,  almost  as  large 
as  a  man's  little  finger ;  these  are  joined  at  the  top  in  a 
head,  like  the  roots  of  asparagus,  and  strike  very  deep  into 
the  ground,  being  sometimes  more  than  three  feet  in  length. 
From  the  upper  part  (or  head  of  the  root)  come  out  many 
side  roots,  which  extend  just  under  the  surface  of  the  ground 
to  a  great  distance,  whereby  it  propagates  very  fast ;  for 
these  send  up  a  great  number  of  shoots,  which,  if  carefully 
taken  off  in  the  spring  soon  after  they  are  above  ground, 
become  so  many  plants.  It  is  a  native  of  the  south  of 
Europe,  flowers  in  June,  and  seeds  soon  afterwards ;  but 
by  tJiem  it  is  never  propagated.  Madder  is  mentioned  by 
tlie  Greeks  as  a  medical  plant,  but  when  it  was  first  used 
in  dyeing  is  uncertain.  It  has  been  cultivated  in  Holland 
and  Flanders,  and  other  parts  of  the  Continent,  for  the  latter 
purpose  for  many  centuries,  and  has  been  tried  in  this 
country;  but  imless  the  importation  of  the  root  from  the 
Continent  be  entirely  prevented,  it  will  not  answer.  Its 
culture  has  been   attempted  at   different  times  when  our 

commerce  with  the  Dutch  was  interrupted,  or  when  they  raised  the  price  of  the  article 
exorbitantly  high.  At  jiresent  it  may  be  imported  not  only  from  Holland,  but  from 
France,  Italy,  and  Turkey. 

5950.  Tlie  soils  most  suited  to  the  cultivation  of  madder  are  deep,  fertile,  sandy  loams, 
not  retentive  of  moisture,  and  having  a  considerable  portion  of  vegetable  matter  in  their 
composition.  It  may  also  be  grown  on  the  more  light  descriptions  of  soil,  of  sufficient 
depth,  and  in  a  proper  state  of  fertility. 

5951.  The  preparation  of  the  soil  may  either  consist  in  trench  ploughings,  lengthwise 
and  across,  with  pronged  stirrings,  so  as  to  bring  it  to  a  fine  tilth  ;  or,  what  will  often  be 
found  preferable,  by  one  trenching  two  feet  deep  by  manual  labour. 

5952.  The  sets  or  plants  are  best  obtained  from  the  runners,  or  surface-roots  of  the  old 
plants.  These  being  taken  up,  are  to  be  cut  into  lengths  of  from  six  to  twelve  inches, 
according  to  the  scarcity  or  abundance  of  runners.  Sets  of  one  inch  will  grow  if  they 
have  an  eye  or  bud,  and  some  fibres;  but  their  progress  will  be  injuriously  slow  for  want 
of  maternal  nourishment.  Sets  may  also  be  procured  by  sowing  the  seeds  in  fine  light 
earth  a  year  before  they  are  wanted,  and  then  transplanting  them  ;  or  sets  of  an  inch  may 
be  jilanfed  one  year  in  a  garden,  and  then  removed  to  the  field  plantation. 
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5953.  Tlie  season  of  planting  is  cominonly  May  or  June,  and  the  manner  is  generally 
in  rows  nine  or  ten  inches  asunder,  and  five  or  six  inches  apart  in  the  rows.  Some  plant 
promiscuously  in  beds  with  intervals  between,  out  of  wliich  earth  is  thrown  in  the  lazy- 
bed  manner  of"  growing  potatoes  ;  but  this  is  unnecessary,  as  it  is  not  the  surface,  but  the 
descending,  roots  which  are  used  by  the  dyer. 

5954.  The  operation  of  2)lantiiig  is  generally  performed  by  the  dibber,  but  some  ley- 
plant  them  by  the  aid  of  the  plough.  By  this  mode  the  ground  is  ploughed  over  with  a 
shallow  furrow,  and  in  tlie  course  of  the  operation  the  sets  are  deposited  in  each  furrow, 
leaning  on  and  j)ressed  against  the  furrow-slice.  This,  however,  is  a  bad  mode,  as  there 
is  no  opportunity  of  firming  the  plants  at  the  roots,  and  as  some  of  the  sets  are  apt  to  be 
buried,  and  others  not  sufficiently  covered. 

5955.  T/ie  njler-culture  consists  in  hoeing  and  Weeding  with  stirring  by  pronged  hoes, 
either  of  the  horse  or  hand  kind.  Some  earth  up,  but  this  is  unnecessary,  and  even  in- 
jurious, as  tearing  the  surface-roots, 

5956.  The  madder-crop  is  taken  at  the  end  of  the  third  autumn  after  planting,  and 
generally  in  the  month  of  October.  By  far  the  best  mode  is  that  of  trenching  over  the 
ground,  which  not  only  clears  it  effectually,  but  fits  it  at  once  for  another  crop.  Where 
madder,  however,  has  been  grown  on  land  prepared  by  the  plough,  tliat  implement  may 
be  used  in  removing  it.  Previously  to  trenching,  the  haulm  may  be  cleared  off  with  an 
old  scythe,  and  carted  to  tb.e  farmery  to  be  used  as  litter  to  spread  in  the  straw-yards. 

5957.  Drying  the  roots  is  the  next  process,  and,  in  very  fine  seasons,  may  sometimes 
l)e  effected  on  the  soil,  by  simply  spreading  the  plants  as  they  are  taken  up ;  but  in  most 
seasons  they  require  to  be  dried  on  a  kiln,  like  that  used  for  malt  or  hops.  They  are 
dried  till  they  become  brittle,  and  then  packed  up  in  bags  for  sale  to  the  dyer. 

5958.  The  produce  from  the  root  of  this  plant  is  different  according  to  the  difference 
of  the  soil,  but  mostly  from  ten  to  fifteen  or  twenty  hundred  weight  where  they  are  suit- 
able to  its  cultivation, 

5959.  In  judging  of  the  qualitij  of  madder-roots,  the  best  is  that  which,  on  being 
broken  in  two,  has  a  brightish  red  or  purplish  appearance,  without  any  yellow  cast  being 
exhibited. 

5960.  The  use  of  madder-roots  is  chiefly  in  dyeing  and  calico-printing.  The  haulm 
which  accumulates  on  the  surface  of  the  field,  in  the  course  of  three  years,  may  be  carted 
to  the  farm-yard,  and  feimented  along  with  horse-dung.  It  has  the  singular  property 
of  dyeing  the  horns  of  the  animals  who  eat  it  of  a  red  colour. 

5961.  Madder-seed  in  abundance  may  be  collected  from  the  plants  in  the  September 
of  the  second  and  third  years;  but  it  is  never  so  propagated, 

5962.  Madder  is  sometimes  blighted ;  but  in  general  it  has  few  diseases, 

SuBSECT.  5.      l^oad.  —  liatis  tinctona  L,  ;    Tctradynamia  Siliquosa  L,,  and  Crudferee  J. 
Pastel  or  Gui'de,  Fr, ;    Waid,  Ger,  ;    Guade,  Ital. ;  and  Gualda,  Span.    {fig.  801.) 

5963.  The  common  xvoad  is  a  biennial  plant  with  a  fusiform  fibrous  root,  and  smooth 
branchy  stem  rising  from  thrje  to  five  feet  in  height.      It  is  a  native,  or  naturalised  in 

England,  flowers  from  May  to  July,  and  its  seeds  are  ripe 
from  July  to  September.  It  has  been  cultivated  in  France 
for  an  unknown  length  of  time,  and  was  introduced  to 
England  in  1582,  and  grown  with  success.  It  is  now 
chiefly  cultivated  in  Lincolnshire,  where  it  is  a  common 
practice  to  take  rich  flat  tracts  near  rivers,  at. a  high  price, 
for  the  purpose  of  growing  it  for  two  or  four  years. 
TIiosc  who  engage  in  this  sort  of  culture  form  a  sort  of 
colony,  and  move  from  place  to  place  as  they  complete 
their  engagements.  It  is  sometimes,  however,  grown  by 
stationary  farmers.  The  leaves  are  the  parts  of  the  plant 
used,  and  it  is  considered  a  severe  crop. 

5964.  There  is  a  variety  of  woad  called  the  Dalmatian, 
described  by  Miller,  and  also  a  wild  sort ;  but  only  the 
common  is  cultivated  in  this  country, 

5965.  The  soil  for  woad  should  be  deep  and  perfectly 
fresh,  such  as  those  of  the  rich,  mellow,  loamy,  and  deep, 
vegetable  kind.  Where  this  culture  is  carried  to  a  consi- 
derable degree  of  perfection,  as  in  Lincolnshire,  the  deep, 

rich,  putrid,  alluvial  soils  on  the  flat  tracts  extending  upon  the  borders  of  the  large  rivers, 
are  chiefly  employed  for  the  growth  of  this  sort  of  crop ;  and  it  has  been  shown  by  re- 
peated trials  that  it  answers  most  perfectly  when  tlicy  are  broken  up  for  it  immediately 
from  a  state  of  sward, 

5966.  The  ]n-eparation  of  the  soil,  when  woad  is  to  be  grown  on  grass  land,  may  either 
be  effected  by  deep  plonghings,  with  the  aid  of  tlie  winter's  frost,  cross  ploughing  and 
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harrowing  in  spring  ;  by  deep  ploughing  and  harrowing  in  spring  ;  by  paring  and  burn- 
ing ;  or  by  trench-ploughing,  or  spade  trenching. 

5967.  The  first  mode  appears  the  worst,  as  it  is  next  to  impossible  to  reduce  old  turf  in  one  year,  and, 
even  if  this  is  done,  the  danger  from  the  grub  and  wire-worm  is  a  sufficient  argument  against  it.  By 
ploughing  deep  in  February,  and  soon  afterwards  sowing,  the  jilants  may  germinate  before  the  grub  is 
able  to  rise  to  the  surface ;  by  trench. ploughing,  the  same  purpose  will  be  better  attained  ;  and,  best  of 
all,  by  spade  trenching.  But  a  method  equally  effectual  with  the  first,  more  expeditious,  and  more 
destructive  to  grubs,  insects,  and  other  vermin,  which  are  apt  to  feed  on  the  plants  in  their  early  growth, 
is  that  of  paring  and  burning.  This  is,  however,  chiefly  practised  where  the  sward  is  rough  and  abounds 
with  rushes,  sedge,  and  other  plants  of  the  coarse  kind,  but  it  might  be  had  recourse  to  on  others,  with 
benefit. 

5968.  The  time  of  sowing  may  be  extended  from  February  to  July.  Early  sowing, 
however,  is  to  be  preferred,  as  in  that  case  the  plants  come  up  stronger  and  afford  more 
produce  the  first  season. 

5969.  The  mode  of  sowing  is  generally  broad-cast,  but  the  plant  miglit  be  most  advan- 
tageously grown  in  rows  and  cultivated  with  the  horse-hoe.  The  rows  may  be  nine 
inches  or  a  foot  apart,  and  the  seed  deposited  two  inches  deep.  Tlie  quantity  of  seed 
for  the  broad-cast  method  is  five  or  six  pounds  to  the  acre  ;  for  the  drill  mode,  two  pounds 
are  more  than  sufficient,  the  seed  being  smaller  tlian  that  of  the  turnip.  New  seed, 
where  it  can  be  procured,  should  always  be  sown  in  preference  to  old ;  but,  when  of  the 
latter  kind,  it  should  be  steeped  for  some  time  before  it  is  put  into  the  ground. 

5970.  The  after-culture  of  the  woad  consists  in  hoeing,  thinning,  prong-stirring,  and 
weeding,  which  operations  may  be  practised  by  hand  or  liorse  tools,  as  in  the  culture  of 
teazle. 

597 1 .  Gathering  the  crops.  The  leaves  of  the  spi-ing-sown  plants  will  generally  be  ready 
towards  the  latter  end  of  June  or  beginning  of  July,  according  to  the  nature  of  the  soil, 
season,  and  climate;  the  leaves  of  those  put  in  at  a  later  period  in  the  summer  are  often 
fit  to  be  gathered  earlier.  This  business  should,  however,  constantly  be  executed  as  soon 
as  the  leaves  are  fully  grown,  while  they  retain  their  perfect  green  colour  and  are  highly 
succulent;  as  when  they  are  let  remain  till  they  begin  to  turn  pale,  much  of  their  good- 
ness is  said  to  be  expended,  and  they  become  less  in  quantity,  and  of  an  inferior  quality 
for  the  purposes  of  the  dyer. 

5972.  In  the  execution  of  this  sort  of  business,  a  number  of  baskets  are  usually  provided  in  proportion 
to  the  extent  of  the  crop,  and  into  these  the  leaves  are  thrown  as  they  are  taken  from  the  plants.  The 
leaves  are  detached  from  the  plants,  by  grasping  thera  firmly  with  the  hand,  and  giving  them  a  sort  of  a 
sudden  twist.  In  favourable  seasons,  where  the  soils  are  rich,  the  plants  will  often  rise  to  the  height  of 
eight  or  ten  inches  ;  but  in  other  circumstances,  they  seldom  attain  more  than  four  or  five:  and  where 
the  lands  are  well  managed  they  will  often  afford  two  or  three  gatherings,  but  the  best  cultivators  seldom 
take  more  than  two,  which  are  sometimes  mixed  together  in  the  manufacturing.  It  is  necessary  that  the 
aftcr-croppings,  when  they  are  taken,  should  be  constantly  kept  separate  from  the  others,  as  they  would 
injure  the  whole  if  blended,  and  considerably  diminish  the  value  of  the  produce.  It  is  said  that  the  best 
method,  where  a  third  cropping  is  either  wholly  or  partially  made,  is  to  keep  it  separate,  forming  it  into  an 
inferior  kind  of  woad. 

5973.  The  produce  is  mostly  from  about  a  ton  to  a  ton  and  a  half  of  green  leaves. 
The  price  varies  considerably  ;  but  for  woad  of  the  prime  quality,  it  is  often  from  twenty- 
five  to  thirty  pounds  the  ton,  and  for  that  of  an  inferior  quality  six  or  seven,  and  some- 
times much  more. 

5974.  2'c»  prepare  it  for  the  dyer,  it  is  bruised  by  machinery  to  express  the  watery  part ; 
it  is  afterwards  formed  into  balls  and  fermented,  re-ground,  and  fermented  in  vats,  where 
it  is  evaporated  into  cakes  in  the  manner  of  indigo.  The  liaulm  is  burned  for  manure 
or  spread  over  the  straw-yard,  to  be  fermented  along  with  straw-dung. 

5975.  The  vse  of  woad  in  dyeing  is  as  a  basis  for  the  black  and  other  colours. 

5976.  To  save  seed,  leave  some  of  the  plants  undenudcd  of  their  leaves  the  second 
year,  and  when  it  is  ripe,  in  July  or  August,  treat  it  like  turnip-seed. 

5977.  The  only  diseases  to  which  the  woad  is  liable  are  the  mildew  and  rust.  When 
young  it  is  often  attacked  by  the  fly,  and  the  ground  obliged  to  be  re-sown,  and  this 
more  than  once  even  on  winter-ploughed  grass  lands. 

SuBSECT.  6.      ireld,  or   Dyers    Weed.  —  B.eseda   Lvteola  L.  ;  Dodecdndria  Trigynia  I^., 
and  liescducecB  Lindl.      Gaude,  Er.  ;    Waud,  Ger.     {fg.  802.) 

5978.  Weld  is  an  imperfect  biennial,  with  small  fusiform  roots,  and  a  leafy  stem  from 
one  to  three  feet  in  height.  It  is  a  native  of  Britain,  flowers  in  Jime  and  July,  and 
ripens  its  seeds  in  August  and  September,  It  is  cultivated  in  a  few  places  in  England, 
and  chiefly  in  Essex,  for  its  spike  of  flowers,  and  sometimes  also  for  its  leaves,  both  of 
which  are  used  in  dyeing.  Its  culture  may  be  considered  the  same  as  that  of  woad, 
only  being  a  smaller  plant  it  is  not  thinned  out  to  so  great  a  distance.  It  has  this 
advantage  for  the  fanner  over  all  other  colouring  plants,  that  it  only  requires  to  be 
taken  up  and  dried,  when  it  is  fit  fur  the  dyer.      It  is,  however,  an  exhausting  crop. 

5979.  Weld  ivill  grow  on  any  soil,  but  fertile  loams  produce  the  best  crops.  In  Essex, 
it  is  grown  on  a  stiff  loam,  moderately  moist. 
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Pakt  in. 


The  soil  being  hroiiglit  to  a  fine  tilth,  the  seed  is  sown  in  April  or  tlie  beginning  of  May,  generally 
broad-cast.  The  quantity  ol  seed  is  from  two  quarts  to  a  gallon  per 
acre,  and  it  should  either  be  fresh,  or,  if  two  or  three  years  old,  steeped 
a  few  days  in  water  previously  to  being  sown.  Being  a  biennial,  and 
no  advantage  obtained  from  it  the  first  year,  it  is  sometimes  sown  with 
corn  crops  in  the  manner  of  clover,  which,  when  the  soil  is  in  a  very 
rich  stale,  may  answer,  provided  that  hoeing,  weeding,  and  stirring 
take  place  as  soon  the  corn  crop  is  cut.  The  best  crops,  however,  will 
obviously  be  the  result  of  drilling  and  cultivating  the  crop  alone. 
The  drills  may  be  a  foot  asunder,  and  the  plants  thinned  to  six  inches 
in  the  row.  In  the  broad-cast  mode,  it  is  usual  to  thin  them  to  six  or 
eight  inches'  distance  every  way  :  often,  wlien  weld  succeeds  corn 
crops,  it  is  never  either  thinned,  weeded,  or  hoed,  but  left  to  itself  till 
the  plants  are  in  full  blossom. 


59(S1.  The  crop  is  taken  by  pulling  up  the  entire  plant: 
ami  the  proper  period  for  this  purpose  is  when  the  bloom 
has  been  produced  the  whole  lengtji  of  the  stems,  and  the 
plants  are  just  beginning  to  turn  of  a  liglit  or  yellowish 
colour  ;  as  in  the  beginning  or  middle  of  July  in  the  second 
year.  Tlie  plants  are  usually  from  one  foot  to  two  feet 
and  a  half  in  heigl)t.  It  is  thought  by  some  advantageous 
to  pidl  it  rather  early,  without  waiting  for  the  ripening 
of  the  seeds ;  as  by  this  means  there  will  not  only  be  the 
greatest  proportion  of  dye,  but  the  land  will  be  left  at  liberty  for  the  reception  of  a  crop 
of  wheat  or  turnips ;  in  this  case,  a  small  part  must  be  left  solely  for  the  pui-pose  of 
seed. 

5982.  In  the  execution  of  the  work,  the  plants  are  drawn  up  by  the  roots  in  small  handfuls  ;  and,  after 
each  handful  had  been  tied  up  with  one  of  the  stalks,  they  are  set  up  in  fours  in  an  erect  position,  and 
left  to  dry.  Sometimes,  however,  they  become  sufficiently  dry  by  turning  without  being  set  up.  After 
they  have  remained  till  fully  dry,  which  is  mostly  effected  in  the  course  of  a  week  or  two,  they  are  bound 
up  into  larger  bundles,  each  containing  sixty  handfuls,  and  weighing  fifty-six  pounds  Sixty  of  the.se 
bundles  constitute  a  load,  and,  in  places  where  this  kind  of  crop  is  much  grown,  are  tied  up  by  a  string 
made  for  the  purpose,  which  is  sold  under  the  title  of  weld  cord. 

6983.  Tlie  produce  of  weld  depends  much  on  tlie  nature  of  the  season  ;  but  froin  half 
a  load  to  a  load  and  a  half  per  acre  is  the  quantity  most  commonly  afforded.  It  is  usually 
sold  to  the  dyers  at  from  five  or  six  to  ten  or  twelve  pounds  the  load,  and  sometimes  at  con- 
siderably more.  It  is  mostly  bought  by  persons  wlio  afterwards  dispose  of  it  to  the  dyers. 
The  demand  for  it  is  sometimes  very  little,  while  at  others  it  is  so  great  as  to  raise  the 
price  to  a  high  degree.  It  is  sometimes  gathered  green  and  treated  like  woad  or  indigo  ; 
but  in  general  the  dried  herb  is  used  by  the  dyers  in  a  state  of  decoction. 

59S4.  The  use  of  weld  in  dyeing  is  for  giving  a  yellow  colour  to  cotton,  woollen,  mohair, 
silk,  and  linen.  Blue  cloths  are  dipped  in  a  decoction  of  it,  which  renders  them  green  ; 
and  the  yellow  colour  of  the  paint  called  Dutch  pink  is  obtained  from  weld. 

5985.  To  save  seed,  select  a  few  of  the  largest  and  healthiest  plants,  and  leave  them  to 
ripen.      The  seed  is  easily  separated. 

5986.  I'he  chief  disease  of  weld  is  the  mildew,  to  which  it  is  very  liable  when  young, 
and  this  is  one  reason  that  it  is  often  sown  with  other  crops. 

SuBSECT.  7.  Bastard  Saffron.  —  Carthainus  tinctorius  L.  ;  Syngenesia  Vulygamia 
yEqudlis  L,.,  and  Q/naroci'phalcB  J.  Carthame,  Fr.  ;  Wilder  Safran,  Ger.  (^fg.  140. 
p.  174.) 

5987.  The  bastard  saffron  is  an  annual  plant,  which  rises  with  a  stiff  ligneous  stalk, 
two  feet  and  a  half  or  three  feet  high,  dividing  upwards  into  many  branches,  with  ovate 
pointed  sessile  leaves.  The  flowers  grow  singly  at  tlie  extremity  of  eacli  branch  ;  the 
heads  are  large,  enclosed  in  a  scaly  calyx  ;  each  scale  is  broad  at  the  base,  flat,  and  formed 
like  a  leaf  of  the  plant,  terminating  in  a  sharp  spine.  The  lower  part  of  the  calyx  spreads 
open,  but  the  scales  above  closely  embrace  the  florets,  which  stand  out  nearly  an  incli 
above  the  calyx  ;  these  are  of  a  fine  saffVon  colour,  and  this  is  the  part  which  is  gathered 
for  tlie  use  of  the  dyer. 

59S8,  Jt  grows  naturally  in  Egypt  and  some  of  the  warm  parts  of  Asia  ;  but,  being  an 
annual,  our  summers  admit  of  its  going  through  a  course  of  existence  in  this  country. 
Sown  in  April,  it  flowers  in  July  and  August,  and  the  seeds  ripen  in  autumn  ;  but  if  the 
season  proves  cold  and  moist,  when  the  plants  are  in  flo%ver,  there  will  be  no  good  seeds 
produced  ;  so  that  there  arQ  few  seasons  wherein  tlie  seeds  of  this  plant  come  to  perfec- 
tion in  England. 

5989.  Itiscultivatcdin^reat  plenty  in  Germany,  and  was  formerly  grown  in  England.  In  Ilmghton's 
Collection.-:,  it  is  related  by  a  gentleman,  in  1680,  that  twenty-five  acres  in  the  Vale  of  Evesham,  in  Glouces. 
tershire,  were  sown  with  this  seed  ;  the  soil  a  mixed  sand  of  about  fifteen  shillingsan  acre  in  value  ;  it  bore 
a  crop  of  wheat  the  year  before,  was  dressed  for  barley,  and  had  a  harrowing  extraordinary.  This  jiiece  of 
ground  was  taken  for  two  years  by  an  adventurer  in  this  seed,  at  the  rate  of  twenty-five  pounds  per  acre,  in 
consideration  that  this  pla'nt  is  said  to  be  a  great  impovcrishcr  of  land.  He  sold  the  flowers  in  London  for 
]()/.  per  pound  ;  a  price,  he  said,  much  below  his  expectation.  He  gained  above  thirty  shillings  an  acre 
clear  profit,  except  the  price  of  the  seed;  but  of  this  there  was  a  plentiful  return  (about  one  hundred  and 
forty  bushels),  which,  had  it  been  well  managed,  would  have  amounted  to  a  considerable  value.     Like 


Book  VI.  SUBSTITUTES  FOR  DYEING  PLANTS.  923 

moat  other  manu factorial  plants  it  is  considered  an  impoverishcr  of  the  ground;  both  by  exhausting  it, 
and  by  affording  but  little  haulm  as  manure. 

5990.  The  soil  it  requires  is  light,  and  the  preparation  and  culture,  according  to  Von 
Thaer,  equal  to  that  of  the  garden.  The  seed  is  sown  in  rows,  or  deposited  in  patches 
two  feet  apart  every  way,  and  when  the  plants  come  up,  they  are  thinned  out,  so  as  to 
leave  only  two  or  three  together.  The  soil  is  stirred  and  weeded  during  sinnmer.  In 
August  the  flowers  begin  to  expand :  the  petals  of  the  florets  are  then  to  be  cut  off  with 
a  blunt  knife,  and  dried  in  the  shade,  or  on  a  kiln,  like  the  true  saffron.  This  operation 
is  performed  in  the  early  part  of  the  day,  and  continued  daily  till  October.  The  plants 
are  then  pulled  up,  sheaved  and  shocked,  and  threshed  for  their  seed. 

5991.  The  use  of  the  flower  of  bastard  saffron  is  chiefly  in  dyeing.  It  is  also  put  in 
soups,  pies,  and  puddings,  like  the  leaves  of  the  marigold  or  the  common  saffron.  The  oil 
produced  from  the  seed  is  used  both  in  medicine  and  painting.  The  stalks  of  the  plants 
are  commonly  burnt  for  manure. 

SuBsECT.  8.      Various  Plants  which  have  been  proposed  as  Substitutes  for   the  Thread  and 
dyeing  Plants  grown  in  Britain. 

5992.  Though  few  of  these  are  likely  to  come  into  cultivation,  yet  it  may  be  useful  to 
notice  them,  with  a  view  to  indicating  our  resources  for  extraordinary  occasions  ;  to  lead- 
ing the  young  cultivator  to  reflect  on  the  richness  of  that  immense  store-house,  the 
vegetable  kingdom  ;  and  to  pointing  out  sources  of  experiment  and  lesearch  for  the 
amateur  agriculturist.  Every  kind  of  limitation  has  a  tendency  to  degrade  the  mind,  and 
lessen  enterprise.  The  plants  to  be  here  enumerated,  naturally  arrange  themselves  as 
thread  plants  and  colouring  plants. 

5993.  The  thread  plants  that  have  been  tried  are  the  ^scl^pias  syrlaca,  Z7rtlca  dioica  (or  nettle),  Ur. 
tlca  canadense  (or  Canadian  nettle),  the  SpJlrtiuni  Jiinccum,  and  Cytisus  scop^rius  (brooms),  Epilubium 
angustifolium,  Erii'phorum  polyst&chyon,  &c.  The  ^scl^piai  syrlaca,  Syrian  swallow-wort,  or  Virginian 
silk,  is  a  creeping  rooted  perennial,  with  strong  erect  stems  from  four  to  si.\  feet  high.  It  is  a  native  of 
Virginia,  and  flowers  in  July.  The  flowers  are  succeeded  by  pods,  containing  a  down  or  cotton,  which  the 
poor  people  in  Virginia  collect  and  fill  their  beds  with.  In  Germany,  and  especially  at  Leignitz,  attempts 
were  made,  in  1790  and  1800,  Von  Thaer  informs  us,  to  cultivate  the  plant  as  a  substitute  lor  cotton.  It 
was  found  to  grow  readily  on  a  poor  soil ;  but  the  growers  could  not  undersell  the  importers,  nor  produce  so 
good  an  article.  The  Eriophorum  polystichyon,  or  cotton  grass,  grows  abundantly  in  our  bogs,  and  its 
seeds  are  furnished  with  a  cottony  substance,  gathered  by  the  country  people  to  stuff' pillows,  kc.  'this 
substance  has  been  spun  and  woven  into  very  good  cloth.  The  common  nettle  affords  a  fibre  which  has 
also  been  spun  and  manufactured.  The  fibre  of  the  .S'partium  ^'unceum,  rush  like,  or  Spanish  broom,  a 
native  of  the  south  of  Europe,  but  quite  hardy  in  Britain,  is  made  into  very  good  cloth  both  in  the  south 
of  France  and  in  Spain.  The  fibre  of  the  common  broom  makes  an  inferior  description  of  cordage  in  the 
former  country.  The  Epil6blum  nngustifulium,  and  other  species  of  willow  herb,  common  by  the  sides  ot 
brooks,  afford  a  very  good  fibre,  as  do  a  great  variety  of  plants :  and  in  Sweden  a  strong  cloth  is  made  from 
the  stems  of  the  wild  hop  (Huniulus  Liipulus\  and  the  same  thing  has  licen  done  in  England.  {Trans. 
Stic.  Arts.  1191.)  Indeed  there  are  few  plants  the  fibres  of  which  might  not  be  separated  and  rendered 
available  for  the  purpose  of  spinning  threads  for  weaving  into  cloth,  or  of  mashing  for  making  paper.  The 
fibres  of  all  nettles  and  square-stalked  herbaceous  plants  answer  for  the  former  purpose ;  and  both  the 
fibres  and  bark  of  several  plants,  for  the  latter.  The  fibres  of  all  the  herbaceous  mallows  are  uncommonly 
white,  and  finer  than  camel's  hair ;  and  in  Germany  they  are  used  in  making  an  imitation  of  India  paper 
for  engravers.  The  filaments  of  the  common  field-bean  are  among  the  strongest  yet  discovered  :  these, 
with  a  little  beating,  rubbing,  and  shaking,  are  easily  separated  from  the  strawy  part,  when  the  plant  has 
been  steeped  ten  or  twelve  days  in  water ;  or  is  damp,  and  in  a  state  approaching  to  fermentation,  or  what 
is  commonly  called  retting.  Washing  or  pulling  it  through  heckles,  or  iron  combs,  first  coarse,  and  then 
finer,  is  necessary  to  the  dressing  of  bean  hemp  ;  and  is  perhaps  the  easiest  mode  of  separating  the  fila- 
ments from  the  thin  membrane  that  surrounds  them.  The  fibre  of  the  common  nettle  is  very  similar  to 
that  of  hemp  or  flax,  inclining  to  either  according  to  the  soil  and  different  situations  in  which  it  grows; 
and  it  has  been  shown  by  experiment,  that  they  may  be  used  for  the  same  purposes  as  hemp  or  flax,  from 
cloth  of  the  finest  texture  down  to  the  coarsest  quality,  such  as  sail-cloth,  sacking,  cordage,  &c.  {S?iiith's 
Mechanic,  voL  ii.)  It  might  be  worth  the  attention  of  any  one  who  had  leisure  to  collect  a  few,  ."ay  only 
two,  stalks,  of  a  great  number  of  species  from  a  botanic  garden,  to  immerse  them  a  sufficient  time  in  soft 
soap  and  warm  water,  and  prove  their  absolute  and  comparative  value  as  fibre  plants. 

.0091.  BruomJIa.T  is  jjrepared  by  stcepJiK  tlic  twigs  or  most  flax,  and  steeped  for  some  time  in  tioilinj;  water,  tlie  twig,  or 

vigorous  shoots  of  the  former  vear,  for  two  or  three  weeks,  more  wood,  becomes  touj;!i  and  beautifully  wtiite,  and  is  wortfi,  at  a 

or  less,  according  to  the  heat  of  the  season,  in  stagnant  water,  medium,  from  a  shilling  to  lighteen-jience  per  pound   for 

or  by  boiling  them  for  about  an  hour  in  water.    This  done,  the  making  carpet  brooms,  &c.     W  hen  '.tripped  from  the  twigs, 

flax  comes  treely  from  the  twigs ;  and,  where  there  is  not  ma-  the  tlax  requires  only  to  be  well  washed  in  cold  water,  then 

chincry  for  the  purjiose,  may  be  easily  peeled  or  stripped  o(f,  by  wrung  and  shaken  well,  and  hung  out  to  tlr\-,  previously  to  its 

children  or  others,  at  any  time  when  not  quite  dry,  m  the  same  being    sent  off  to  the   paper   manufacturers.     (SmiWi'j  Me- 

way  as  hemp  is  peeled  from  the  stalks.     Being  cleared  of  the  chamCf  vol.  ii.) 

5995.  Of  colouring  plants,  ihe  number  that  may  be,  and  even  are  employed,  is  almost  endless.  The 
reader  has  only  to  look  into  any  botanical  catalogue,  and  observe  the  number  of  jilants  whose  specific 
names  are  formed  from  the  adjective  tinctbrius  ;  and  these,  though  numerous,  are  still  only  a  small  part 
On  looking  into  the  Flora  Britcinnica,  or  Flora  Sui'cica,  he  will  there  find  a  number  of  plants,  trees,  and 
even  mosses  and  ferns  used  for  dyeing.  A  number  have  been  fried  in  this  country  and  given  up  ;  as  an 
instance,  we  mention  Galium  vferum,  which,  in  1789,  when  the  price  of  madt  er  was  high,  was  tried  under 
the  authority  of  the  privy  council  for  trade.  The  C'rijton  tincturium.  Genista  tinetfiria,  /ih&mnus  cathar- 
ticus  and  infectbrius,  and  flantago  i'syllium,  are  cultivated  in  France  as  dyeing  plants. 

Sect.  II.      Plants  cultivated  for  the  Brewery  and  Distillery. 

5996.^  Of  plants  grown  erpressly  for  their  use  in  the  brewery,  the  only  one  of  conse- 
quence is  the  hop ;  the  anise  and  caraway  are  grown  on  a  very  limited  scale  for  the 
distillery. 
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SuBSECT.  1.    The  Hop.  —  Humulus  Lii/nilus  Ij.  ;  Dios^cia 
Houblon,  Fr.  ;   Happen,  Ger.  :   Lvnoln.  Ital.  :  and   1 


J  ^«//f<i«o  j^. ,  ^ivcuia  Penldndria  L.,  and  UiticeceJ. 
;   Lvpulo,  Ital.;  and  Luputo,  Span.      {fg.  803.) 

5997.  The  hop  is  a  perennial-rooted  plant, 
with  an  annual  twining  stem,  which,  on  poles  or 
in  liedges,  will  reach  the  height  of  from  twelve  to 
twenty  feet  or  more.  It  is  a  native  of  Britain, 
and  most  parts  of  Europe,  in  hedges,  flowering 
in  June,  and  ripening  its  seeds  in  September. 
The  female  blossom  is  the  part  used  :  and  as  the 
male  and  female  flowers  are  on  different  plants, 
the  female  only  is  cultivated. 

S^^^'^'^'iS^^rT^  ,7'Hiy  'P^'^^^fesJ'^x        -"iMS.   When  the  hop  iriis  first  used  for  preserving  beer, 
^^>i^f   cm>^.=^~y  llV^   .n'»^„  V>^s=^    ?    or  cultivated  lor  that  purpose,  is  unknown;  but  its  culture 

was  introduced  to  this  country  from  Flanders  in  the  reign 
of  Henry  VIII.  Walter  Blith,  in  his  English  Improver 
Improved,  l(Hi).  the  third  edition,  Iftjj,  p  2+0., has  a  chap, 
ter  upon  improvement  hy  plantations  of  hops,  &c.  He 
observes,  that  "  hops  were  then  grown  to  be  a  national 
commodity  :  but  that  it  was  not  many  years  since  the 
famous  city  of  Loudon  petitioned  the  parliament  of  Eng- 
land against  two  anusancies  ;  and  these  were  Newcastle 
coals,  in  regard  to  their  stench,  &c.,  and  hops,  in  regard 
they  would  spoyi  the  taste  of  drink,  and  endanger  the 
people;  and  had  the  parliament  been  no  wiser  than  they, 
we  had  been  in  a  measure  pined,  and  in  a  great  measure  starve<i,  which  is  just  answerable  to  the  prin. 
ciples  of  those  men  who  cry  down  all  devices  or  ingenious  discoveries  as  projects,  and  thereby  stifle  and 
choke  improvements." 

5999.  The  hop  has  long  been  cultivated  extensively  in  many  parts  of  England,  but  not  much  in  Scotland 
or  Ireland.  According  to  Brown,  hops  are  not  advantageous  in  an  agricultural  point  of  view  ;  because 
much  manure  is  abstracted  by  them,  while  little  or  none  is  returned.  They  are  an  uncertain  article  of 
growth,  often  yielding  large  profits  to  the  cultivator,  and  as  often  making  an  imperfect  return,  barely 
suflicient  to  defray  the  expenses  of  labour.  In  fact,  hops  are  exposed  to  more  diseases  than  any  other 
plant  with  which  we  are  acquainted  ;  and  the  trade  affords  a  greater  room  for  speculation,  than  any  other 
exercised  within  the  British  dominions.  (Brown)  Parkinson  in  a  paper  on  the  culture  of  the  hop  in 
Nottinghamshire,  published  in  the  Farm.  Mag.  vol.  xvi.,  observes  that  "  the  hop  is  said  to  be  a  plant  very 
properly  named,  as  there  is  never  any  certainty  in  cultivating  it." 

6000.  There  are  several  varieties  of  the  hop.  The  writer  of  The  Si/nopsis  of  Husbandry 
distinguishes  them  under  the  titles  of  the  Flemish,  the  Canterbury,  the  Goldings,  the 
Farnham,  &c.,  and  says  that  the  Flemish  is  held  in  the  lowest  estimation  of  any. 

f>(X)l.  The  Flemish  hop,  he  says,  is  of  a  smaller  size,  of  a  much  closer  contexture,  and  of  a  darker  green 
colour,  than  any  of  the  rest,  and  grows  on  a  red  bind  ;  and  has  so  near  an  affinity  to  the  wild  or  hedge-hop, 
that  it  would  never  answer  for  cultivation,  did  it  not  possess  the  property  of  resisting  the  blast  with  greater 
vigour  than  the  other  kinds ;  so  that,  in  years  when  these  last  are  covered  with  flics  and  lice,  the  Flemish 
hop  appears  strong  and  healthy.  At  picking  time,  likewise,  this  kind  of  hop,  he  says,  takes  less  damage, 
either  by  the  sun  or  rain,  than  any  other  ;  and  upon  these  accounts,  it  may  answer  the  views  of  the  planter 
to  have  a  few  acres  of  it,  which  will  secure  him  a  crop  in  a  blasting  season,  when  those  of  the  more  valuable 
class  are  destroyed,  so  as  to  be  worth  nothing. 

6002.  The  soils  most  favonrahle  to  the  groivth  of  hops  are  clays  and  strong  deep  loams : 
but  it  is  also  of  great  importance  that  the  subsoil  should  be  dry  and  friable  ;  a  cold,  wet, 
tenaceous,  clayey  understratum  being  foinid  extremely  injurious  to  the  roots  of  the 
plants,  as,  when  they  penetrate  below  the  good  soil,  they  soon  become  unproductive,  and 
ultimately  decay. 

riOO.3.  A  chalky  soil.  Bannister  says,  is,  of  all  others,  the  most  inimical  to  the  growth  of  this  vegetable; 
the  reason  of  which  he  takes  to  be  the  dry  and  parching  quality  of  the  chalk,  by  which  the  roots  are  pre- 
vented from  absorbing  a  quantity  of  moisture,  equal  to  the  supply  to  the  vine  or  bind  with  sap  during  its 
growth  ;  for  though  a  dripping  summer  is  by  no  means  kindly  to  the  welfare  of  the  hop,  yet  since  the  vine 
in  a  healthy  state  is  very  luxuriant,  and  furnished  with  a  large  abundance  of  branches,  leaves,  fruit,  &c., 
it  follows  that  the  demand  of  moisture  from  the  soil  must  be  proi)ortionably  great  to  preserve  the  plant  in 
health  and  vigour  ;  and  for  this  reason  the  ground  ought  not  to  be  deficient  in  natural  humidity.  Hence 
we  generally  find  the  most  luxuriant  vine  growing  on  deep  and  rich  land,  as  moulds,  &c. ;  and  in  these 
grounds  it  is  common,  he  says,  to  grow  a  load  on  an  acre.  But  it  is  to  be  observed,  however,  that  the 
abundanceof  fruit  is  not  alwaj's  in  proportion  to  the  length  of  the  vines;  since  those  soils  which,  from  their 
fertility,  cause  a  large  growth  of  vine  are  more  frequently  attacked  by  the  blast,  than  land  of  a  shallower 
staple  where  the  vine  is  weaker  and  less  luxuriant. 

tilKH.  But  though  rich  moulds  generally  produce  a  larger  growth  of  hops  than  other  soils,  there  is  one 
exception  to  this  rule,  where  the  growth  is  frequently  eighteen  or  twenty  hundred  per  acre.  This  is  on 
the  rocks  in  the  neighbourhood  of  Maidstone,  in  Kent,  a  kind  of  slaty  ground,  with  an  understratum  of 
stone.  On  these  rocks  there  is  a  large  extent  of  hopgarden,  where  the  vines  run  up  to  the  tops  of  the 
longest  poles,  and  the  increase  is  equal  to  that  on  the  most  fertile  soil  of  any  kind. 

6tW;).  The  most  desirable  situation  for  a  hop  plantation  is  ground  sloping  gently  towards  the  south  or 
south-west,  and  screened,  by  means  of  high  grounds  or  forest-trees,  from  the  north  and  north-east.  At 
the  same  time  it  ought  not  to  be  so  confined  as  to  prevent  that  free  circulation  of  air  which  is  indispensably 
necessary  where  plants  grow  so  close  together,  and  to  such  a  height.  A  free  circulation  of  air,  in  a  hop- 
ground,  not  only  conduces  to  the  health  and  vigour  of  the  i)lants,  but  also  prevents  the  crops  from  being 
blighted,  or  what  the  hop-farmers  call  fire-blasted,  which  often  happens  towards  the  middle  of  a  large 
close  planted  hop-ground  ;  while  the  outsides,  in  consequence  of  the  more  free  circulation  of  air  that  there 
takes  place,  receive  no  injury  whatever. 

()(X)fi.  Barmiiier  .isserts,  that  those  fields  which  lie  within  a  few  miles  of  the  sea,  or  in  the  neighbourhood 
of  marshy  or  fenny  levels,  are  seldom  favourable  to  the  growth  of  hops,  as  such  grounds  generally  miscarry 
in  a  blasting  year";  and  though,  from  the  fertility  of  the  soil,  they  may  perhaps  bring  a  plentiful  crop  in 
those  seasons  when  the  growth  is  general,  such  a  situation  is  eligible  for  a  hop  ground.  In  Worcester- 
shire and  Herefordshire  hops  are  very  generally  grown  between  the  rows  of  fruit  trees  in  dug  or  ploughed 
orchards. 
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6007.  In  preparing  the  soil  previously  to  planting,  considerable  attention  is  necessary, 
by  fallowing,  or  otherwise,  to  destroy  the  weeds,  and  to  reduce  the  soil  to  as  pulverised  a 
state  as  possible.  The  ridges  should  also  be  made  level,  and  dung  applied  with  a  liberal 
hand.  The  most  effectual  preparation  is  trenching  either  by  the  plough  or  by  manual 
labour. 

6008.  The  mode  of  planting  is  generally  in  rows,  making  the  hills  six  feet  distant  from 
each  other  ;  though  there  are  some  people  who,  from  avaricious  motives,  prefer  a  five-feet 
plant.  But  as  this  vegetable,  when  advanced  in  growth,  produces  a  large  redundancy  of 
bind  or  vine,  and  leaves,  it  should  seem  that  six  feet  cannot  be  too  wide  a  distance  •  and 
that  those  which  are  planted  closer  will,  from  too  confined  a  situation,  be  prevented  from 
enjoying  a  free  circulation  of  the  air ;  from  which  much  injury  may  proceed,  as  blasts, 
mildews,  moulds,  and  other  accidents,  not  to  mention  the  disposition  of  the  vine  to  house 
or  grow  together  at  the  tops  of  the  poles,  whereby  the  hops  are  so  overshadowed  as  to  be 
debarred  the  influence  of  the  sun,  and  prevented  from  arriving  at  half  their  growth. 

6009.  As  the  planters  differ  in  the  imm/ter  of  hills  to  be  made  on  the  same  given  quantity  of  land,  so  are 
they  no  less  capricious  as  to  the  manner  of  placing  them  ;  some  choosing  to  set  them  out  with  the  most 
cautiousregularity  in  rows  of  equal  d  stances,  whilst  others  prefer  planting  in  quincunx.  The  fonnev  method 
has  this  advantage  ;  that  the  intervals  may,  in  the  early  part  of  the  summer,  be  kept  clean  by  means  of 
the  cultivator  and  harrow;  but,  in  the  latter  method,  these  implements  are  rendered  inadmissible  by  the 
irregular  station  of  the  plants  ;  and  the  ground  must  be  tilled  with  the  hoe  at  a  greatly  increased  expense, 
as  the  same  labour  might  be  performed  to  as  much  advantage  with  one  horse,  a  man,  and  a  boy,  who  will 
do  more  work  in  a  day  than  half  a  dozen  labourers  can  with  a  hoe. 

6010.  The  ordinary  season  for  planting  is  spring,  in  February  or  March  ;  but  if  bedded 
plants,  or  such  as  have  been  nursed  for  one  summer  in  a  garden,  are  used,  then  by 
planting  in  autumn  some  produce  may  be  had  in  the  succeeding  year.  But,  according 
to  the  author  of  The  New  Farmer  s  Calendar,  "  the  time  for  planting  is  commonly  that  of 
dressing  and  pruning  the  old  vines  when  cuttings  may  be  had,  which  is  in  March  or 
April ;  but  when  root-sets  are  used,  as  on  the  occasion  of  grubbing  up  an  old  plant- 
ation, October  to  the  beginning  of  November.  But  at  whatever  period  they  are  planted, 
great  care  should  be  taken  that  tlie  same  sorts  be  planted  together,  as  by  this  means  there 
are  advantages  derived  in  their  after-culture." 

6011.  The  plants  or  cuttings  are  procured  from  the  old  stools,  and  each  should  have 
two  joints  or  eyes  ;  from  the  one  which  is  placed  in  the  ground  springs  the  root ;  and 
from  the  other  the  stalk,  provincially  the  bind.  They  should  be  made  from  the  most 
healthy  and  strong  binds,  each  being  cut  to  the  length  of  five  or  six  inches.  Those  to 
be  nursed  are  planted  in  rows  a  foot  apart,  and  six  inches  asunder,  in  a  garden  ;  and  the  • 
others  at  once  where  they  are  to  remain. 

6012.  The  mode  of  performing  the  operation  of  planting  in  Kent  is  as  follows:  — 

6013.  The  land  having  been  previously  cleaned  and  prepared,  dung  is  laid  on  the  field  in  small  heaps 
near  the  places  where  it  is  proposed  to  plant  the  hop  slips  or  sets.  These  places  are  commonly  marked  off, 
by  infixing  a  number  of  stakes  at  proper  and  regular  distances  ;  that  done,  small  pits  are  formed  by  taking 
out  a  spit,  or  spade's  depth  of  earth  ;  and  the  earth  below  being  gently  loosened,  a  certain  quantity,  about 
half  a  bushel,  of  dung  is  laid  thereon ;  then  the  earth  that  was  formerly  taken  out  is  again  replaced,  and 
60  much  added  as  to  form  a  small  hillock.  On  this  hillock,  five,  six,  or  seven  sets,  procured  from  the  roots 
or  shoots  of  the  old  stock,  are  dibbled  in.  The  plants  are  i)laced  in  a  circular  form  towards  the  top  of  the 
hillock,  and  at  the  distance  of  five  or  six  inches  from  each  other.  They  are  made  to  incline  towards  the 
centre  of  the  hillock,  where  another  plant  is  commonly  jilaced. 

6014.  Another  mode  of  planting  is  as  follows  : — Strike  furrows  with  the  plough  at  equal  distances  of  eight 
feet ;  when  finished,  repeat  the  same  across  in  the  opposite  direction,  which  will  divide  the  piece  into 
eight-feet  squares.  The  hills  are  to  be  made  where  the  furrows  cross  each  other,  and  the  horse.hoe  may 
be  admitted  between  the  rows  both  ways.  According  to  the  Suflblk  husbandry,  the  plantations  are  formed 
into  beds  sixteen  feet  wide,  by  digging  trenches  about  three  feet  wide,  and  two  or  three  feet  deep;  the 
earth  that  comes  out  being  spread  upon  the  beds,  and  the  whole  dug  and  levelled.  Upon  this  they,  in 
March,  form  the  holes  six  feet  asunder  every  way,  twelve  inches  diameter,  and  a  spit  deep,  by  which  three 
rows  are  formed  on  each  bed.  Into  each  hole  they  put  about  half  a  peck  of  very  rotten  dung,  or  rich 
compost,  and  scatter  earth  upon  it;  and  in  each  they  plant  a  set,  drawing  earth  enough  to  it  afterwards  to 
form  something  of  a  hillock. 

6015.  An  interval  croj}  is  generally  taken  in  the  first  summer  of  a  hop  plantation. 
Beans  are  very  generally  grown ;  and  Bannister  is  of  opinion  that  two  rows  of  beans 
may  be  planted  in  each  interval  without  any  damage  to  the  hops,  whether  bedded  sets  or 
cuttings.  In  the  latter  case,  this  method  may  be  pursued  in  the  second  year,  at  the  end 
of  which  the  vine  from  the  cuttings  will  not  be  in  a  more  forward  state  than  that  from 
tiie  bedded  sets  in  the  first  autumn  aftef  planting.  Otliers,  however,  think  that  neither 
beans,  cabbages,  nor  any  other  plants,  except  onions,  shoidd  be  put  in. 

6016.  2'he  after-culture  of  the  hop,  besides  the  usual  processes  of  hoeing,  weeding, 
stirring,  and  manuring,  includes  earthing-up,  staking,  and  winter  dressing. 

6017.  Hoeing  in  hop  plantations  may  always  be  performed  by  a  horse  implement ;  and  one  in  use  for  this 
purpose  in  the  hop  counties,  and  of  which  the  expanding  horse-hoe  {Jig.  3.'J.0.)  is  an  improvement,  is  known 
by  the  name  of  hop-nidget.  When  the  hop-stools  are  formed  in  the  angles  of  squares,  the  intervals  may 
be  hoed  both  lengthwise  and  across,  and  thus  nothing  is  left  to  be  performed  by  manual  labour  but  pulling 
out  any  weeds  which  mav  rise  in  the  hills. 

6018.  Stirring,  in  the  hop  districts,  is  chiefly  performed  in  winter  with  a  three-pronged  fork  (provincially 
spud)  ;  but  it  might  be  equally  well  effected  then  or  at  any  season  of  the  year  with  the  common  plough, 
and  the  expanding  horse-hoe  set  with  coulters  or  prongs.  With  the  latter  implement  the  soil  might  be 
stirred  to  any  desirable  depth,  either  in  summer  or  winter;  and,  with  the  plough,  the  surface  could  be 
changed  at  discretion.    Once  going  and  returning  would  eflbct  this,  either  by  the  paring  or  clearing  out ; 
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that  is,  forming  either  a  ridglet,  or  gutter  between  the  rows,  both  lengthwise  and  across.  Twice  or  thrice 
going  in  the  same  direction  would  also  succeed,  and  would  be  the  preferable  motle  of  covernig  m  manure. 
60J9  In  the  application  of  7nanuri\  various  modes  are  adopted.  Some  always  use  wull  rotted  stable 
dung-  others  composts  of  earth  and  dung;  and  a  few,  littery  dung.  In  laying  it  on,  many  prefer  the 
autumn  to  the  spring,  and  heap  it  on  the  hills  without  putting  any  between  the  rows.  Others  put  it  all 
between  the  rows,  alleging  that  laying  it  on  the  hills  encourages  insects,  exposes  the  dung  to  evaporation 
and  loss,  and  sometimes,  when  mixed  with  earth,  hinders  the  plants  from  coming  up.  A  great  deal  will  be 
found  in  favour  of,  and  against  each  of  these  modes,  m  the  numerous  works  on  the  culture  of  the  hop,  which 
have  been  written  during  the  last  three  centuries  ;  but  it  must  be  obvious  to  any  person  generally  conversant 
with  vegetable  culture,  that  well  rotted  stable  dung  must  be  the  best  kind  for  use  ;  and  early  in  spring  the 
best  season  for  laying  it  on  ;  that  little  benefit  can  be  derived  by  the  roots  when  it  is  laid  on  the  hills,  and, 
consequently,  that  it  ought  to  be  turned  into  the  soil  between  the  rows  by  the  plough.  Fifty  cart-loads  of 
dung  and  earth,  or  thirty  of  dung,  once  in  three  years,  is  reckoned  a  good  dressing  ;  but  some  give  ten  or 
twelve  loads  every  year.  Too  much  dung  renders  the  hops  what  is  called  mouldy,  and  too  little  causes 
the  crop  to  be  poor  and  more  liable  to  be  eaten  by  insects. 

6020.  Earthin^-up  commences  the  first  May  after  planting,  whether  that  operation  be  performed  in  spring 
or  autumn.  By  the  end  of  the  spring  season,  the  young  shoots  have  made  some  progress,  and  the  earth 
is  then  drawn  lip  to  their  roots  from  the  surrounding  intervals,  in  order  to  strengthen  them.  The  next 
earthing-up  is  in  autumn,  when  the  hills  are  by  some  covered  with  compost  or  manure;  but  by  such  as 
prefer  ploughing  in  tlie  manure  between  the  rows,  tiiis  eartliing-up  is  not  given.  Some  give  an  earthing- 
up  of  this  kind  in  spring,  and  generally  in  February,  chiefly  to  retard  the  plants,  as  that  is  found  to  render 
them  less  liable  to  disease,  and  the  attacks  of  insects ;  for  the  shoots  not  beginning  to  grow  till  the  weather 
is  warm,  they  then  shoot  more  rapidly.  In  April  and  May,  their  progress  is  slow  ;  but  in  June  and  July, 
when  the  nights  are  warm,  they  will  grow  nearly  an  inch  in  the  hour.  The  only  essential  earthings 
up,  however,  are  those  given  the  first  year  in  May,  and  those  given  annually  after  the  operation  of 
dressing,  whether  in  autumn  or  spring,  which  indeed  may  be  called  replacings  of  earth,  rather  than 
carthings-up. 

60:21.  In  dressing  the  hop  plants,  the  operations  of  the  first  year  are  confined  to  twisting  and  removing 
the  haulm,  to  whith  some  add  cuping  or  earthing-up  in  autumn. 

ra'ly  commenced  on  the  return  of  good  -weaiher,  in  March, 
when  the  hills  are  spread  out,  in  onier  to  give  opi»onunity  to 
prune  and  dress  the  stocks.    The  earth  being  then  ( 


vistiJis  is  confined  to  such  plants  as 
1  spring,  and  are  not  expected  to  produce 


602'2.  The  opemi'.on  of  twist. 
have  been  planted  in  spring,  a__         _ 

any  crop  that  season.  It  is  performed  in  the  end  of  June  or  m 
Ju'lv,  and  co:isist&  in  twisting  the  young  vines  into  a  bunch  or 
knot ;  so  that,  by  thus  discouraging  their  growth,  the  roots  are 
enabled  to  spread  out  more  \igorous!y,  and  to  acquire  strength 
previously  to  the  approach  of  the  winter  season. 

6025.  Ranuvitt^  fhe  haulm  takes  place  soon  after  !\Iicliaelmas, 
and  consists  simply  in  cutting  it  ov^r  with  a  sickle,  and  carry- 
ing it  off  the  field  for  litter  or  burning.  After  this  operation, 
some  add  cuping,  or  covering  the  hill  with  a  compost ;  but  this 
does  not  appear  necessary,  and  is  in  many  cases  left  undone. 

6021.  T lie  first  year's  t/res««^  of  hops  expected  to  produce 
flowers,  such' as  those  planted  from  bedded  sets  in  the  preceding 
autumn,  consists  in  supplying  three  or  four  half  poles,  that  L<, 
poles  of  four  or  five  feet  in  length  to  each  hill,  and  on  removing 
the  haulm  in  autumn,  as  in  Uie  other  case. 

6023.  The  yearly  dressing  of  cstiMishcd  hop  plantations  consists 


the  principal  roots  by  an  iron  instrument  called  a  picker, 
the  remains  of  the  former  year's  vines  are  cut  otf^  together  with 
the  shoots  which  were  not  allowed  to  attach  themselves  to  the 
poles  in  the  former  season,  and  also  any  young  suckers  that 
may  have  sprung  up  about  the  edges  of  the  hills;  so  that 
nothing  is  allowed  to  remain  that  is  Ukely  to  injure  the  prin- 
cipal roots,  or  impede  their  shooting  out  strong  vigorous  vines 
at  the  proper  season,  .\fter  the  roots  have  been  proi»erly  cleaned 
and  jiruned,  the  hills  are  again  formed,  with  an  addition,  if 
not  evtry  year,  at  least  every  second  or  third  year,  of  a  proper 
quantity  of  compost  manure,  th.it  had  been  previously  laid  in 
small  heaps  on  the  hop-ground  in  the  course  of  the  winter, 
or  in  the  early  part  of  sitrint;-  At  this  season  such  sets  are 
jirocured  as  may  be  wanted  tor  the  nurserj*,  or  for  new  plant- 
ations. 


of  what  is  pro.incialiy  called  picking.     This  operation  is  gene- 

6026.  The  yearly  operation  of  stacking  or  setting  the  poles  commences  towards  the  end  of  April,  or  at 
whatever  period,  earlier  or  later,  the  shoots  may  have  risen  two  or  three  inches 


6027.  The  poles  are  straight  slender  shoots  of  tijiderrvoodt  a<;h, 
oak,  chestnut,  or  willow,  from  sixteen  to  twenty  feet  high. 
These  poles  are  set  two,  but  more  frequently  three,  to  a  h.U  ; 
and  are  so  placed  as  to  leave  an  opening  towards  Uie  south,  to 
admit  the  sunbeams.  The  manner  of  fixing  Ihem  is  by  making 
deep  holes  or  openings  in  the  ground  with  an  iron  crow.  Into 
these  holes  the  root-ends  are  put,  when  the  earth  is  rammed  so 
hard  about  them,  thai  they  very  seldom  alter  from  the  posiUon 
in  which  they  were  placed,  except  on  occasion  of  very  violent 
gales  of  wind.  Great  care  is  necessary  in  placing  the  poles, 
and  no  less  judgment  and  experience  in  determining  what 
ought  to  be  the  projier  height.  When  very  lon^  poles  are  s"t  in 
a  hop-ground,  where  the  stocks  are  too  old  or  too  young,  or 
where  tlie  soil  is  of  inditfertnt  quality,  the  stocks  are  not  only 
greatly  exhausted,  but  the  crop  always  turns  out  miproductive ; 
as,  till  the  vines  reach  the  top,  or  rather  till  they  overtop  the 
poles,  which  depends  on  the  strength  of  the  stocks  and  the 
quality  of  the  soil,  the  lateral  branches  on  which  the  hops 
grow  ne^'er  begin  to  shoot  out,  or  make  any  progress. 

6028.  Planters  are  tmicJi  divided  in  their  sentiments  as  to  the 
number  of  poles  to  be  set  ai^ainst  each  hill.  Three  poles  are  the 
general  allowance,  observing  to  place  the  stoutest  pole  to  the 
northern  aspect  of  the  hill ;  though  it  is  no  uncommon  prac- 
tice to  set  four  pohs,  and  in  strong  land  five  or  six,  to  a  hill. 
In  behalf  of  tins  latter  mode  it  is.  urged,  that,  where  the  land 
usually  produces  a  great  redundancy  of  vine,  it  is  prudent  to  set 
a  number  of  poles  answerable  to  the  luxuritncy  of  ihe  shoots. 
But,  if  a  free  circulation  of  the  air  be  a  matter  of  such  im- 
portance to  the  wtll-being  of  a  crop  of  hops  as  is  generally 
imagined  (and  this  is  a  doctrine  which,  it  is  believed,  cannot  be 
controverted),  the  incumbering  of  the  hilts  with  an  additional 
number  of  poles  cannot  fail  to  be  of  infinire  dj^-service  to  the 
fhture  growth  of  the  hops;  and  it  will  be  readily  acknowledged, 
that  the  quantity  of  hous  on  the  same  given  numl.er  of  hilts 
will  be  more  considerable  where  three  poles  only  are  >et  up,  than 
where  the  hills  are  crowded  willi  a  larger  number  ;  wlieiner  we 
consider  the  mischief  likely  to  accrue  from  the  sta-^nattd  air,  or 
from  the  redundancy  of  the  vine,  by  which  the  hops  are  pre- 
vented from  arriving  to  their  proper  size  or  growih.  The  chief 
art  in  poling  a  hop-ground  is,  first,  to  pitch  the  hole  to  a  prosier 
depth,  about  twenty  inches;  next,  to  set  down  the  po'e  with 
some  exertion  of  sir'ength,  so  that  being  well  sharpened  it  n:ay 
fix  itself  firmly  at  the  bottom  ;  thirdly,  that  the  tops  of  the  poles 
may  stand  in  such  a  dnection  as  to  lean  outwards  from  the  hill, 
to  prevent,  as  much  as  possible,  the  housing  of  the  vine  ;  and 
lastly,  to  tread  the  earth  close  to  the  pole  with  the  foot.  For 
want  of  regard  to  these  particulai's  in  the  labourer,  a  modera'e 
blast  of  wind  will  loosen  the  poles,  so  as  not  only  to  occasion  a 
double  expense,  but  the  hazard  of  injuring  the  future  crop  bv 
tearing  asunder  the  vine,  which,  from  its  great  luxuriancy,  will 
become  twis'ed  together,  or,  as  it  is  termed,  housed  at  the  ex- 
treme parts  of  the  poles. 

6029.  With  respect  to  the  spcacs  of  woods  proper  for  poles,  it  is 
sugiiested  that  the  hop  appears  to  prefer  a  rough  soft  bark,  to  one 
which  is  more  snuwlh  and  ]»olishcd.  An  experierced  grower 
particularises  the  manle,  whose  bark  is  peculiarly  soft  and 
warm  ;  adding',  that  ne  has  frequently  observtxl,  when  the 
morning  has  been  cold,  tlie  sensitive  leader  of  a  tender  fre.^h 


poled  vine  reclming  its  head  against  the  velvet  bark  of  the 
maple,  while  others  held  theirs  aloof,  from  chilly  smooth- 
barked  poles.  This  is  probably  more  fanciful  than  correct, 
smce  we  find  the  hop  twining  with  equal  luxuriance  round  the 
sinooth-barked  ash  and  the  rough-barted  larch  or  acacia  ;  and 
with  respect  to  chilly  smooth  poles,  the  hop  is  known  to  twine 
with  as  much  vigour  round  iron  or  copptrr  wire  as  round  any 
wood  whatever.     {Gatd.Moff.  vol.  vii.) 

6030.  In  regard  to  the  size  of  tlie  pole,  hops,  likewise,  it  is  well 
known,  have  their  instincUve  choice  or  approbation,  with 
respect  to  the  thickness  of  their  support ;  embracing,  witli 
greater  readiness,  a  pole  that  is  mo.lerately  smalt,  than  one 
which  is  thick  at  the  bottom  The  ordinary  circumference  of 
poles,  at  the  thickest  end,  may  be  set  down  at  from  sis  to  nine 
inches,  tapering  to  the  size  of  a  walking-cane  at  the  top ;  and 
the  lengtli  from  fifteen  to  twenty  feet,  or  uim-wrds.  DiifVrtnt 
grounds  require  difierent  lengths  of  pole.  In  the  rich  grcunds, 
in  the  neighbourhood  of  IMuidstone,  the  poles  of  gro^^n  hops 
stand,  in  general,  from  fourteen  to  sixteen  feet  above  the  hills, 
and  have  from  eighteen  inches  to  two  ftet  beneath  the  surface. 
But,  on  weaker  Unds,  poles  are  not  seen  to  rise  more  than  ten 
to  twelve  ftet  high.  Hence,  a  va^^ct.^  of  ground  is  convenient ; 
as  the  poles,  by  decaying  at  the  roots,  grow  shorter,  and,  in  a 
course  of  years,  get  too  short  for  strong  vines,  on  rich  land. 
They  are,  in  this  case,  sold,  and  transferred  to  less  productive 
lands,  and  vines  of  humbler  growth. 

60.')1.  New  poles  hai-e  soinelimes  the  lark  shared  off^  under  an 
idea  that  it  saves  them  from  the  worm  ;  while  some  men  are 
of  opinion  that  there  is  a  warmth  in  the  bark,  which  i.s  accept- 
able to  the  yoimg  vines  ;  and  although  in  two  or  three  yt;trs  the 
bark  drops  off,  the  surface  of  the  wood  has,  by  that  time,  ac- 
quired a  degree  of  softness.  'W'hether  a  hard,  smooth, polished 
pole  is  unfriendly  to  the  hop  or  not,  to  pe^.'!  the  poles  would 
evidently  be  improper,  as  promoting  their  decay. 

6032.  Short  light  poles  are  ■usiuuly  pointed  in  hand,  without 
other  support ;  but  the  tall  heavy  pole  requires  something  to 
keep  the  top  steady.  This  is  obtained  by  tying  together  three 
poles  of  equal  length,  two  or  three  feet  from  their  tops;  and 
setting  them  up  in  the  form  of  what  is  called  a  triangle,  in  use 
for  loading  timber  on  wheel-carriages.  The  top  of  the  pole  to 
be  sharpened,  being  dropped  in  between  the  points  or  horns  of 
the  trirtn^les,  receives  the  requh^ed  stay  ;  and  a  block  is  placed 
in  a  convenient  situation  below  to  work  upon.  This  sort  of 
work,  whether  on  new  or  on  old  poles,  is  sometimes  done  before 
they  are  stacked,  or  set  up  in  piles;  sometimes  immediately 
iKrl'ore  tliey  are  used.  In  pointing  poles  that  iiave  been  used*, 
the  part  which  stood  in  the  ground  the  preceding  year  is,  if 
nnicli  tainted,  struck  olf",  and  a  fresh  point  given  to  the  sound 
part :  but,  if  the  bottom  part  remains  firm,  it  is  sharpened 
again  for  another  season. 

6033.  Vl'ircs  of  copper  or  iron  have  been  tried  as  substitutes  for 
wooden  poles  in  the  north  of  France  ;  but,  having  seen  a  plan- 
tation treated  in  this  wi^y,  we  do  not  think  it  any  improvement. 
The  wires  are  stretched  horizontally  in  the  direction  of  the  row 
of  plants,  the  first  wire  five  feet  from  the  ground,  the  stcond 
one  foot  above  that,  and  so  on,  say  to  the  height  of  fifteen  fed. 
l*he  plants  are  led  to  the  lowest  w  ire  by  short  sticks,  and  !ert  to 
twine  up  or  along  the  others  at  pleasure. 
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6031.  Ti/ing  the  shoots  or  vines  to  the  poles  is  the  last  opcMtion  in  the  after  or  summer  culture  of  the 
hop.  This  requires  the  I.ibour  of  a  number  of  persons,  generally  women,  who  tie  them  in  several  liiti'erent 
pl.H-e.s  with  withered  ruslies,  but  so  loosely  as  not  to  prevent  the  vines  from  advancing  in  their  progress 
tow.irds  the  tops  of  the  poles.  Wlicn  the  vines  have  got  out  of  reach  from  the  ground,  proper  persons 
go  round,  with  standing  ladders,  and  tie  all  such  as  appear  inclined  to  stray. 

60.i5.  The  season  for  this  oreriilidn  varies  from  the  middle  of  bring  the  long-winged  fly.  In  such  a  season  it  would  be  well 
May  to  the  end  of  June,  and  one  imponant  part  of  the  oper-  woith  while  to  eradicate  all  the  vine  which  first  appears,  and 
ation  consists  in  selecting  the  shoots.  The  forwardest  vine  trust  to  a  later  shoot,  so  as  to  protract  the  tying  till  the  last  week 
should  always  be  extirpated,  as  it  is  well  known  that  the  in  May.  This  hint  was  taken  from  the  observations  n-.ade  in 
branches  arising  from  these  early  shoots  will  produce  little,  if  such  blasting  years  on  the  poor  and  thin  lands  where  the  vine 
any,  fruit.  Thes-cond  shoots,  where  the  hills  are  not  overloaded  is  naturally  backward,  ,^nd  seldom  becomes  fit  for  the  tyers  till 
with  plants,  and  where  the  ground  is  not  of  a  nature  to  send  towards  the  latter  end  of  May,  when  that  on  the  forward" ground 
forth  a  very  luxuriant  vine,  maywith  s.afety  be  tied  up:  but  will  have  advanced  nearly  to  the  tops  of  the  poles,  and  to  an  in- 
wh.re  the  land  is  apt  to  push  forwa-.d  a  great  redundancy  of  attenti  ve  observer  seems  to  promise  fair  for  a  crop ;  whereas,  to 
shoots,  where  the  vine  is  always  s'rong  and  vigorous, and  where  those  who  have  been  conversant  in  thtse  matters,  tiie  Io^sof  the 
the  failure  in  the  crop  chiefly  arises  from  this  cause,  the  greatest  crop,  though  the  vine  at  that  time  be  green  and  flourishing, 
prudence  is  necessary,  at  the  season  for  tying,  to  make  choice  may  be  easily  foreseen  ;  whilst  on  the  poorer  soils  there  is  gene- 
of  a  proper  \ine  ;  especially  in  years  which  may  be  supposed  to  rally  a  saving  crop  even  in  years  when  the  blast  is  most  preva- 
be  attend.-d  with  a  blast :  such  as  those  wherein  an  e.-isterly  lent.  These  considerations  have  suggested  the  protracting  of 
wind  h.xs  prevaiUd  throughout  the  month  of  March,  whence  the  growth  of  the  vine  in  the  maimer  above  mentioned,  which 
one  may  fairly  conrl. tile  that  the  same  weather  will  happen  seems  conformable  to  reason  and  experience, 
during  the  course  of  the  month  of  I\Iay,  which  never  fails  to 

60.36     Takinf^  llic  crop  is  a  most  important  operation  in  the  hop  economy 

6037.  Hops  are  knowi  to  be  ready  for  pulling  when  they  acquire  a  strong  scent,  and  the  seeds  become 
firm  and  of  a  brown  colour,  which,  in  ordinary  seasons,  happens  in  tlie  first  or  second  week  of  .September. 
When  tlie  pulling  season  arrives,  the  utmost  assiduity  is  requisite  on  the  part  of  the  planter,  in  order  that 
the  diti'erent  operations  may  be  carried  on  with  regularity  and  despatch  ;  as  the  least  neglect,  in  any  de- 
partment of  the  business,  proves  in  a  great  degree  ruinous  to  the  most  abundant  crop,  especially  in  pre- 
carious seasons.  Gales  of  wind  at  that  season,  by  breaking  the  lateral  branches,  and  bruising  the  hops, 
prove  nearly  as  injurious  as  a  long  continuance  of  rainy  weather,  which  never  fails  to  spoil  the  colour  of 
the  crop,  and  thereby  render  it  less  saleable. 

(»0."S.  .4*  (/ prepar/i/(oii^irpH//(/ijy- ^'ic  Ao/js,  frames  of  wood,  in  be  unsupplied  with  hops  :  and  if  it  is  found  that  the  hops  rise 
number  proportioned  to  the  size  of  the  ground,  and  the  pickers  faster  than  could  have  been  expected,  and  that  there  are  more 
to  be  employed,  are  pl.aced  in  th^t  part  of  the  field  which,  by  gathered  in  a  day  than  can  be  conveniently  dried  ofl,  some  of 
having  bet-n  most  exposed  to  the  influence  of  the  sun,  is  soonest  the  worst  pickers  m.ay  be  discharged  ;  it  being  very  prejudicial 
ready.  Tbe.e  frames,  which  are  called  Inns  or  cribs^  are  very  for  the  green  hops  to  continue  lonp  in  the  sacks  before  they  are 
simple  in  The  construction,  being  only  four  pieces  of  boards  put  on  the  oast,  as  they  will  in  a  few  hours  begin  to  heat,  and 
nailed  to  four  posts,  or  legs,  atid,  when  finished,  are  about  acquire  an  unsightly  colour,  which  will  not  be  taken  ofTin  the 
seven  or  eight  feet  long,  thre-^  feet  broad,  and  abont  the  same  drying,  especially  if  the  season  be  very  moist ;  though,  in  a  wet 
height.  A  man  always  attends  the  pickers,  whose  business  it  is  hopping,  it  is  no  easy  matter  to  prevent  the  kilns  from  being 
to  cut  over  the  vines  near  the  ground,  and  to  lay  the  poles  on  overrun,  supposing  that  there  were  pickers.enough  to  supply 
the  frames  to  be  picked.    Commonly  two,  but  seldom  more       them  if  the  weather  had  been  dry,  because  in  a  wet  cold  tin 


than  three,  poles  are  laid  on  at  a  time.    Six,  seven,  or  eight  the  hops  require  to  lie  a  considerable  while  longer  on  Ihe  Iciln, 

pickers,  women,  girls,  and  boys,  are  employed  at  the  same  in  order  that  the  superabundant  moisture  may  be  dried  up.    It 

frame,  three  or  four  being  ranged  on  each  side.     These,  with  is  therefore  expedient  in  this  ca^e  that  each  mtasuring  be  di- 

the  man  who  sorts  the  poles,  are  called  a  set.    The  hops,  after  vided  into  a  number  of  green  pockets  or  pokes.     The  number 

being  carefully  separated  from  the  leaves  and  branches,  or  of  bushels  in  a  poke  ought  never  to  exceed  eleven  ;  but  when 

stalks,  are  dropped  by  the  pickers  into  a  large  cloth,  hung  all  the  hops  are  wet,  or  likely  to  continue  together  some  time  before 

round  within-side  the  frame  on  tenter-hooks.     \Vhen  the  cloth  they  go  on  the  kiln,  the  better  way  is  to  put  only  eight  bushels 

is  fiill,  the  hops  are  emptied  into  a  large  sack,  which  is  carried  in  a  sack,  pocket,  or  poke. 

home,  and  the  hops  laid  on  a  kiln  to  be  dried.  This  is  always  6010.  DimaltUon  asserts  that  diligent  hop-pickers,  when  the 
done  as  soon  as  possible  after  they  are  picked,  as  they  are  apt  to  crop  is  tolerably  abundant,  will  nick  from  e  ght  to  ten  bushels 
sustain  considerable  dama;;e,  both  in  colour  and  flavour,  if  each  in  the  day,  which,  when  dry,  will  weigh  about  one  hun- 
allowed  to  remain  long  in  sacks  in  the  green  state  in  which  they  dred  weight ;  and  that  it  is  common  to  let  the  picking  of  hop- 
are  pulled.  In  very  warm  weather,  and  when  ihey  are  pulled  grounds  by  the  bushel.  The  price  is  extremely  variable, 
in  a  moist  state,  they  wid  often  heat  in  five  or  six  hours  :  for  depending  no  less  on  the  goodness  of  the  crop  than  on  the 
this  reason  the  kilns  are  kept  constantly  at  work,  both  night  abundance  or  scarcity  of  labourers.  The  greatest  p.nrt  of  the 
•and  day,  from  the  commencement  to  the  conclusion  of  the  hops  cultivated  in  England  is  picked  by  j'eople  who  make  a 
hop-picking  season.  practice  of  coming  annually  from  the  remote  part  of  Wales 

G(I59.  Til  set  on  a  sufficient  number  of  hands  is  a  matter  of  pru-  for  that  purjiose. 
dence,  in  the  picking  season,  that  the  oasts  or  kilns  may  never 

604 1.  The  operation  ifdri/ing  hops  is  not  materially  different  from  that  of  drying  malt ; 
and  the  kilns,  or  oasts,  are  of  the  same  construction. 

6012,  The  hops  arc  spread  on  a  hair-eloth,  and  from  eight  to  ten,  sometimes  twelve,  inches  deep,  accord- 
ing to  the  dryness  or  wetness  of  the  season  and  the  ripeness  of  the  hops.  A  thorough  knowledge  of  the 
best  method  of  drying  hops  can  only  be  acquired  by  long  practice.  The  general  rules  are,  to  begin  with  a 
slow  fire,  and  to  increase  it  gradually,  till,  by  the  heat  on  the  kiln,  and  the  warmth  of  the  hops,  it  is 
known  to  h.tve  arrived  at  a  proper  height.  An  even  steady  fire  is  then  continued  for  eight  or  ten  hours, 
according  to  the  state  or  circumstances  of  the  hops,  by  which  time  the  cndsof  thehop-stalks  become  quite 
shrivelled  and  dry,  which  is  the  chief  sign  by  which  to  ascertain  that  the  hops  are  properly  and  suificiently 
dried.  They  are  then  taken  off  the  kiln,  and  laid  in  a  large  room  or  loft  till  they  become  quite  cool.  They 
are  now  in  condition  to  be  put  into  bag.s,  which  is  the  last  operation  the  planter  has  to  perform  previously 
to  sending  his  crop  to  market. 

6043.  When  hops  are  dried  on  a  cockle-oast,  sea-coal  is  the  usual  fuel,  and  a  chaldron  is  generally 
esteemed  the  profier  allowance  to  a  load  of  hops.  On  the  hair  kilns,  charcoal  is  commonly  used  for  this 
l)urpose.  Fifty  sacks  of  charcoal  are  termed  a  lo.ad,  which  usually  sells  for  about  fifty  shillings.  The 
price  for  burning  is  three  shillings  per  load,  or  twelve  shillings  for  each  cord  of  wood.  The  process  of 
drying  having  been  completed,  the  hops  are  to  be  taken  off  the  kiln,  and  shovelled  into  an  adjoining 
chamber  called  the  stowage-room ;  and  in  this  place  they  are  continually  to  be  laid  as  they  are  taken  off 
the  kiln,  till  it  may  be  thought  convenient  to  put  them  into  bags,  which  is  rarely  done  till  they  have  lain 
some  time  in  the  heap  ;  for  the  hops,  when  first  taken  off  the  kiln,  being  very  dry,  would  (if  put  into  the 
bags  at  that  time)  break  to  pieces,  and  not  draw  so  good  a  sample  .is  when  they  have  lain  some  time  in 
the  heap;  whereby  they  acquire  a  considerable  portion  of  toughness,  and  an  increase  of  weight 

6044.    The  Ixigfiiiig  of  hops  is  thus  performed  :  — 

6045.  /«  the  floor  of  the  room,  vliere  the  hops  are  lixid  to  cool,  there  is  a  round  hole  or  trap,  equal  in 
size  to  the  mouth  of  a  hop  b.ag.  After  tying  a  handful  of  hops  in  each  of  the  lower  corners  of  a  large  bag, 
which  serve  afterwards  for  handles,  the  mouth  of  the  bag  is  fixed  securely  to  a  strong  hoop,  which  is  made 
to  rest  on  the  edges  of  the  hole  or  trap;  and  the  bag  itself  being  then  dro|)ped  tlirough  the  trap,  the 
packer  goes  into  it,  when  a  person  who  attends  for  the  purpose  ))uts  in  the  hops  in  small  quantities,  in 
order  to  give  the  packer  an  opportunity  of  packing  and  trampling  them  as  hard  as  possible.  When  the 
bag  is  filled,  and  the  hops  trampled  in  so  hard  as  that  it  will  hold  no  more,  it  is  drawn  uj),  unloosed  from 
the  hoop,  and  the  end  sewed  up,  other  two  handles  having  been  previously  formetl  in  the  corners  in  the 
manner  mentioned  above.  The  brightest  and  finest  coloured  hops  are  put  into  pockets  or  fine  bagging, 
and  the  brown  into  coarse  or  heavy  bagging.  The  former  are  chiefly  used  for  brewing  fine  ales,  and  the 
latter  by  the  porter  brewers.  But  it  is  to  be  observed,  that  where  hops  are  intended  to  be  kept  for  any 
length  of  time,  it  is  most  proper  to  put  them  into  coarse  cloth.  The  proper  length  of  a  b.ig  is  two  ells  and 
a  quarter,  and  of  a  pocket  nearly  the  same,  being  one  ell  in  width.  The  former,  if  the  hops  are  good  in 
quality,  well  cured,  and  tight  trodden,  will  weigh  about  two  hundred  and  a  half;  and  the  latter,  if  of 
the  Canterbury  pocketing,  about  one  hundred  and  a  half     If  the  weight  either  exceeds  or  falls  much 
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short  of  this  medium,  it  induces  a  surmise,  that  the  hops  are  either  in  themselves  of  an  inferior  quality, 
or  have  been  injudiciously  manufactured  in  some  respecter  other. 

6046.  Fallance's  apparatus  for  packing  and  preserving  hops,  is  an  hexagonal  case  of  wood,  eighteen  feet 
long  and  two  feet  in  diameter,  with  a  piston  or  rammer,  to  be  worked  by  a  screw  or  other  means  so  as  to 
compress  the  hops  more  closely  than  has  hitherto  been  done.  When  the  case  is  full,  a  lid  is  fastened  down 
by  iron  plates  and  nails,  and  any  crack  or  joint  that  may  appear  is  filled  with  cement,  so  as  to  exclude  the 
air.  With  this  precaution,  Mr.  Fallance  states,  hops  may  be  kept  perfectly  good  for  half  a  century. 
{Newton's  Journal,  voL  vii.  p.  12.) 

6047.  The  stripping  and  stacking  of  the  poles  succeed  to  the  operation  of  picking.  It 
is  of  some  consequence  that  this  business  be  executed  as  soon  as  possible  after  the  crop  is 
removed  ;  not  only  because  tlie  poles  are,  when  set  up  in  stacks,  much  safer  from  tliieves, 
but  because  they  are  far  less  damaged  by  the  weather  than  when  dispersed  about  the 
ground  with  the  vine  on  them.  Tlie  usual  price  for  stripping  and  stacking  is  five  shillings 
per  acre.  At  this  time,  such  poles  as  may  be  deemed  unfit  for  further  service  should  be 
flung  by,  that  the  planter  may  have  an  early  knowledge  of  the  number  of  new  poles 
which  will  be  wanted  ;  and  thus  the  business  of  bringing  on  the  poles  may  be  completed 
in  the  winter  time,  when  the  horses  are  not  required  about  other  laboin* ;  and  these  new 
poles  may  be  drawn  from  the  wood  on  the  ground,  and  adjusted  to  the  separate  stacks,  as 
the  state  of  the  different  parts  of  the  ground  may  require,  and  tlie  whole  business  finished 
before  the  poling  season :  whereas,  when  this  method  of  flinging  out  the  old  poles  is 
neglected  at  the  stacking,  the  planter,  being  ignorant  of  the  number  of  new  poles  that 
will  be  required  for  the  ensuing  year,  often  finds  at  the  poling  season  that  he  has  not 
laid  in  a  sufficient  stock. 

6048.  In  performing  the  operation  of  stacliing  the  poles  are  set  up  in  somewhat  conical  piles,  or  congeries 
of  from  two  hundred  to  five  hundred  each.  The  method  of  proceeding  is  this  :  —  Three  stout  poles  of  equal 
length  are  bound  together,  a  few  feet  from  their  tops,  and  their  feet  spread  out,  as  those  already  mentioned 
for  pointing  the  poles.  These  serve  as  a  stay  to  the  embryo  pile  ;  the  poles  being  dropped  in  on  each  side, 
between  the  points  of  the  first  three,  cautiously  keeping  an  equal  weight  on  every  side;  for  on  this  even 
balance  the  stability  of  the  stack  depends.  The  degree  of  inclination  or  slope,  and  the  diameter  of  the 
base  of  the  pile,  vary  with  the  length  and  the  number  of  poles  set  up  together.  A  stack  of  three  or  four 
hundred  of  the  long  poles  of  the  environs  of  Maidstone,  occupy  a  circle  of  near  twenty  feet  in  diameter. 
It  is  observable,  however,  that  the  feet  of  the  poles  do  not  form  one  entire  ring ;  but  are  collected  in  bun- 
dles or  distinct  divisions,  generally  from  three  to  six  or  eight  in  number  ;  each  fasciculus  being  bound 
tightly  together,  a  few  feet  from  the  ground,  with  a  large  rough  rope  made  of  twisted  vines,  to  prevent 
the  wind  iTom  tearing  away  the  poles.  The  openings  between  the  divisions  give  passage  to  violent  blasts, 
and  tend  to  prevent  the  piles  from  being  thrown  down  in  a  body  :  a  circumstance  which  does  not  often 
take  place  in  screened  grounds  ;  but,  on  the  high  exposure  of  Cox  Heath,  where  great  quantities  of  new 
poles  brought  out  of  the  Weald  are  piled  for  sale  among  the  Maidstone  planters,  it  is  not  uncommon  for 
the  piles  to  be  blown  down,  and  to  crush  in  their  fall  the  sheep  or  other  animals  that  may  have  taken 
shelter  under  them.  A  caution  this  to  the  inexperienced  in  the  business  of  stacking  ;  and  an  apology,  if 
one  is  wanted,  for  the  minuteness  of  the  detail. 

6049.  The  operation  of  stripping  is  generally  performed  by  women  ;  being  nothing  more  than  tearing  off 
the  bind  or  vines.  Many  people  burn  it  on  the  ground  ;  others  suffer  it  to  be  carried  off  by  their  work- 
men for  firing  ;  and  there  are  some  who  tie  it  up  into  small  bundles,  which  they  bring  home  and  form 
into  a  stack,  to  answer  the  purpose  of  bavins  in  heating  their  ovens  or  coppers. 

6050.  The  j^roduce  of  the  hop  crop  is  liable  to  very  considerable  variation,  according 
to  soil  and  season,  from  two  or  three  to  so  much  as  twenty  hundred-weight ;  but  from 
nine  to  ten,  on  middling  soils,  in  tolerable  seasons,  are  considered  as  average  crops,  and 
twelve  or  fourteen  as  good  ones.  Bannister  asserts  that  sixty  bushels  of  fresh-gathered 
hops,  if  fully  ripe,  and  not  injured  by  the  fly  or  other  accident,  will,  when  dried  and 
bagged,  produce  a  hundred-weight.  Where  the  hops  are  much  eaten  by  the  flea,  a 
disaster  which  often  befalls  them,  the  sample  is  not  only  reduced  in  value,  but  the  weight 
diminished ;  so  that,  when  this  misfortune  occurs,  the  planter  experiences  a  two-fold 
loss. 

6051.  To  judge  of  the  qualiti/  o{  hops,  as  the  chief  virtue  resides  in  the  yellow  powder 
contained  in  them,  which  is  termed  the  condition,  and  is  of  an  unctuous  and  clammy 
nature,  the  more  or  less  clammy  the  sample  appears  to  be,  the  value  will  be  increased  or 
diminished  in  the  opinion  of  the  buyer.  To  this  may  be  added  the  colour,  which  it  is  of 
very  material  consequence  for  the  planter  to  preserve  as  bright  as  possible,  since  the  pur- 
chaser will  always  insist  much  on  this  article ;  though,  perhaps,  the  brightest-coloured 
hops  are  not  always  the  strongest  flavoured. 

6052.  The  duration  of  the  hop  plantation  on  good  soil  may  be  from  fifteen  to  thirty 
years  ;  but  in  general  they  begin  to  decline  about  the  tenth  year.  Some  advise  that  tlie 
plantation  should  then  be  destroyed,  and  afresh  one  made  elsewhere;  others  consider  it 
the  best  plan  to  break  up  and  plant  a  portion  of  new  ground  every  two  years,  letting  an 
equal  quantity  of  the  old  be  destroyed,  as  in  this  way  a  regular  succession  of  good  plant- 
ation will  be  kept  up  at  a  trifling  charge. 

605,"3.  T/ie  expense  of  forming  7teiii  hop-plantations  is  in  general  very  great,  being  estimated,  in  many 
districts,  at  from  not  less  than  seventy  to  a  hundred  pounds  the  acre.  The  produce  is  very  uncertain; 
often  very  considerable;  but  in  some  seasons  nothing,  after  all  the  labour  of  culture,  except  picking,  has 
been  incurred.  Where  the  lands  are  of  proper  sort  for  them,  and  there  are  hop-poles  on  the  farm,  and 
the  farmer  has  a  sufficient  capital,  it  is  proljably  a  sort  of  husbandry  that  may  be  had  recourse  to  with  ad- 
v.intage  ;  but  under  the  contrary  circumstances,  hops  will  seldom  answer.  In  growing  them  in  connection 
with  a  farm,  regard  should  be  had  to  the  extent  that  can  be  manured  witliout  detriment  to  the  other 
tillage  lands.  On  the  whole,  the  hop  is  an  expensive  and  precarious  crop,  the  culture  of  which  should  be 
well  considered  before  it  is  entered  upon. 
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6054.    The  use  of  the  hop  in  brewing  is  to  prevent  the  beer  from  becoming  sour. 

6055.  In  domestic  ectmomy  the  young  shoots  arc  eaten  early  in  tlie  spring  as  asparagus,  ami  are  sold 
under  the  name  of  hop.tojis.  They  are  said  to  be  diuretic ;  and  taken  in  an  inl'usion,  to  be  good  against  the 
scurvy.  The  herb  will  dye  wool  yellow.  From  the  stalks  a  strong  doth  is  made  in  Sweden  :  lor  this  pur- 
pose they  must  be  gathered  in  autumn,  soaked  in  water  all  winter  ;  and  in  Mareh,  after  being  dried  in  a 
stove,  they  are  dressed  like  flax.  They  require  a  longer  time  to  rot  than  flax,  and,  it"  not  completely 
macerated,  the  woody  part  will  not  separate,  nor  the  cloth  prove  white  or  fine.  Hence  a  tarmer  who 
has  a  hop  plantation  need  neither  grow  asparagus  nor  flax,  and  may,  when  the  flowers  tail  from  disease 
.■icparate  the  fibre  from  the  vine,  and  employ  the  poor,  or  machinery,  in  spinning  and  weaving  it.  A 
decoction  of  the  roots  of  hops  is  considered  as  good  a  sudorific  as  sarsaparilla ;  and  the  smell  of  the  flowers 
is  found  to  be  soporific.  A  pillow  tilled  with  hops  was  prescribed  for  the  use  of  George  III.  in  his  illness 
of  1787. 

6056.  The  hop  is  peculiarly  liable  to  diseases-  There  is  scarcely  any  sort  of  plant 
cultivated  as  a  field-crop  that  is  more  liable  to  become  diseased  than  the  liop.  It  is  apt, 
in  tlie  very  early  stage  of  its  growth,  to  be  devoured,  as  it  rises  above  the  surface  of  the 
ground,  by  the  ravages  of  an  insect  of  the  flea  kind.  At  a  more  advanced  stage, 
it  is  subject  to  the  still  more  injurious  effects  of  the  green  or  long-v.-inged  fly,  red 
spider,  and  otter  moth  :  tlie  first,  by  tlie  depositing  of  their  ova,  afford  the  means 
of  producing  lice  in  great  abundance,  by  which  the  plants  are  often  very  greatly, 
if  not  wholly,  destroyed ;  and  the  larvae  of  the  last  prey  upon  the  roots,  and  thus 
render  the  plants  weak  and  subject  to  disease.  Tlie  honey-dew  is  another  disease  to 
which  the  hop  is  exposed  about  the  same  time,  and  by  which  it  is  often  much  in- 
jured. The  mould  occurs  in  general  at  a  somewhat  later  period,  and  is  equally 
injurious.  Hop-crops  are  also  exposed  to  other  injuries,  as  the  blight  and  fire-blast ; 
but  which  take  place  at  different  times,  though  mostly  towards  the  latter  periods  of  the 
growtli  of  the  plants. 

fiO.57.  The  Jiea,  which  is  said  to  be  an  insect  of  the  same  kind  as  that  which  is  so  prejudicial  to  the 
young  turnip,  is  observed  to  make  the  yreatest  havoc  in  seasons  when  the  nights  arc  cold  and  frostv,  and 
the  days  hot  and  inclined  to  be  dry  ;  eating  off  the  sweet  tender  tops  of  the  young  plants,  which,  though 
not  wholly  destroyed,  shoot  forth  afterwards  in  a  far  less  vigorous  manner,  and  ot  course  become  more 
exposed  to  diseases.  U  has  been  found  to  commit  its  depredations  most  frequently  oh  the  plants  iii 
grounds  that  have  been  dunged  the  same  year:  on  which  account  it  has  been  suggested  that  the  manure 
employed  for  the  purpose  of  covering  the  hills  should  be  previously  well  mixed  and  incorporated,  as 
directed  above  t6U19.)  ;  and  that  it  should  be  applied  either  over  the  whole  of  the  land,  or  only  the  hills, 
us  soon  as  possible  after  the  plants  have  been  cut  over  ;  but  the  former  practice  is  probably  the  best.  It 
makes  its  greatest  depredations  in  the  more  early,  cold,  spring  months,  as  the  latter  end'  of  April  and 
beginning  of  the  succeeding  month,  disappearing  as  the  season  becomes  more  mild  and  warm.  In  these 
cases,  the  principal  remedy  is  that  of  having  the  land  in  a  sufficient  state  of  fertility,  to  en.ib!e  the  young 
plants  to  shoot  up  with  such  vigour  and  rapidity  as  to  become  quickly  incapable  of  being  fed  upon  and 
devoured  by  the  insect.  The  frequent  stirring  of  the  mould  about  the  roots  of  the  plants  with  the  hoe  may 
be  of  utility  in  the  same  view. 

fiO.^8.  Tlic  grec7i  or  long.witigcd  Jly  is  highly  destructive  to  the  young  leaves  of  the  plants,  and  mostly 
makes  its  api)earance  about  the  latter  end  of  May,  and  in  the  two  succeeding  months  ;  being  ignorantly 
supposed  to  l)e  produced  by  the  prevalence  of  north-easterly  winds  about  that  period.  Under  such  a  state  of 
the  wind,  they  are  said  to  scarcely  ever  lail  of  covering  tlie  leaves  ;  and  by  dropping  their  ova,  of  producing 
abundance  of  lice,  which  often  much  injure  the  crops  ;  as  when  they  have  once  obtained  comp'ete  possession 
of  the  plants,  they  seldom  or  never  leave  them  belore  they  have  wholly  destroyed  them.  Insects  of  this 
sort  generally  attack  the  forwardest  and  most  luxuriant  hop-vines.  Their  removal  chiefly  depends  ujioii 
the  wind's  changing  more  to  the  south,  and  the  setting  in  of  more  mild,  warm,  and  temperate  weather. 

()U.j;i.  The  otter  moth,  by  depositing  its  eggs  upon  the  roots  of  the  plants,  renders  them  liable  to  be  at. 
tacked  by  the  larvip,  and  the  healthy  growth  of  the  hops  is  thereby  greatly  impaired,  the  crops  being  of 
course  much  injured  in  their  produce.  Stirring  the  earth  well  about  the  roots  of  the  plants  may  probably 
sometimes  be  serviceable  in  cases  of  this  kind. 

(;()«).  The  honey  dew  moi\.\y  occurs  after  the  crops  have  been  attacked  by  some  of  these  kinds  of  insects, 
and  when  the  weather  is  close,  moist,  and  foggy.  In  these  cases,  a  sweet  clammy  substance,  which  has 
the  taste  of  honey,  is  produced  upon  the  leaves  of  the  plants,  and  they  have  at  first  a  shining  appearance, 
but  soon  afterwards  become  black.  It  is  a  disease  that  mostly  happens  in  the  more  forward  crops;  and 
thechief  dependence  of  the  planter  for  its  removal,  according  to  Bannister,  is  that  of  heavy  thunder 
showers  taking  place  ;  as  by  this  means,  when  the  destruction  of  the  hoi)s  h;is  not  proceeded  too  far,  they 
are  often  much  restored,  the  insects  that  devour  the  leaves  and  vines  being  greatly  destroyed,  the  growth' 
of  fresh  shoots  promoted,  and  a  favourable  bloom  brought  on  the  plants. 

fiUtil.  The  fen,  mould,  or  mildeiu,  is  a  disease  to  which  the  crop  is  exi)osed  at  a  later  period  of  its  growth, 
and  which  chiefly  attacks  the  part  where  the  hop  is  attached  lo  the  stem.  It  is  said  that  its  production 
is  greatly  promoted  by  moist  damp  weather,  and  a  low  situation  ;  those  crops  that  grow  on  low,  close,  rich 
grounds  being  most  liable  to  be  attacked  by  it  :  and  it  is  found  to  soon  spread  itself  over  the  whole  crop, 
after  it  has  once  seized  upon  any  part  of  it.  I'he  nature  of  this  vegetable  disease  has  not  been  yet  sulhciently 
investigated.  It  has  been  suggested  by  Darwin  and  Willdenow  to  be  a  plant  of  the  fungus  kind,  capable 
of  growing  without  light  or  change  of  air,  attaching  itself  to  plants  already  in  a  morbid  condition,  and  by 
its  roots  penetrating  their  vessels  :  and  on  this  supposition,  the  best  remedy  is  believed  to  be  thinning  the 
plants,  in  order  to  aflbrd  a  more  free  circulation  of  air,  and  admit  the  light  more  extensively,  by  which 
the  vigour  of  the  hop-plants  may  be  restored,  and  the  disease  be  of  course  removed.  In  this  view,  it  is 
probable,  by  planting  the  hills  more  thinly,  and  making  them  at  greater  distances  from  each  other,  the 
disease  might  in  some  measure  be  prevented  from  taking  place.     (See  I69+.) 

(i()(>2.  l)isenses  termed  blights  ixre  frequently  met  with  in  hop-crops,  at  different  periods  of  the  growth 
of  the  plants,  but  mostly  in  the  more  early  stages  of  their  rising  from  the  hills,  while  the  nights  are  cold 
and  fro.sty  in  the  spring  months,  and  the  days  have  much  sun  and  heat ;  by  which  the  living  powers  of 
the  plants  are  greatly  exhausted  in  the  daytime  by  the  stimulus  of  heat,  aiid  of  course  much  injured  or 
wholly  destroyed  in  the  nights,  from  being  exposed  to  a  freezing  air,  which  is  incapable  oT  exciting  the 
actions  necessary  for  the  preservation  of  vegetable  lite.  As  the  presence  of  this  disease  is  supposed  to  be 
greatly  connected  with  the  prevalence  of  winds  from  the  northern  or  easterly  quarters,  there  is  often  a  flea 
produced  of  a  similar  kind  to  that  which  attacks  the  shoots  in  their  early  growth.  i(;057.)  It  is  highly  in- 
jurious, by  preying  upon  the  nutriment  of  the  blossoms,  and  thereby  diminishing  their  weight  and  chang. 
ing  them  to  a  brown  colour,  which  is  very  prejudicial  in  their  sale  at  the  market. 

I)(163.  The  fire-blast  is  a  disease  that  hop-crops  are  exposed  to  in  the  later  jjcriods  of  their  growth,  and  isr 
generally  supposed  to  proceed  from  the  particular  state  of  the  air  or  weather.  Others  consider  this  disease 
as  nothing  more  than  the  result  of  the  attacks  of  the  red  spider.  It  has  been  conjectured  to  be  the  effect 
of  lightning,  as  it  takes  place,  for  the  most  part,  at  tho.sc  seasons  when  lightning  is  the  most  prevalent^ 
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■Mid  in  a  very  sudfisn  manner  :  and  besides  the  most  forward  and  luxuriant  vines  are  the  most  subject  to  be 
afieotcd.  It  has  been  suggested,  that  in  exposures  where  the  crops  are  particularly  liable  to  injury,  it  may 
be  advisable  to  plant  thinner,  to  keep  back  the  growth  of  the  plants  as  much  as  possible,  by  extirpating 
all  the  most  forward  shoots,  and  to  employ  a  less  proportion  of  the  earthy  compost  in  their  culture. 

G064.  In  respect  to  the  duty  on  hops,  it  is  best  for  the  planter  to  have  the  acts  before 
him.  But  every  grower  of  hops  in  Britain  is  legally  obliged  to  give  notice  to  the  excise, 
on  or  before  the  first  day  of  September,  of  the  number  of  acres  he  has  in  cultivation,  the 
situation  and  number  of  his  oasts,  and  the  place  or  places  of  bagging,  which,  with  the 
store-rooms,  or  warehouses,  in  wliich  the  packages  are  intended  to  be  lodged,  are  entered 
by  the  revenue  officer.  No  hops  can  be  removed  from  the  rooms  thus  entered,  before 
they  have  been  weighed  and  marked  by  a  revenue  officer ;  who  marks,  or  ought  to  mark, 
not  only  the  weight,  but  the  name  and  residence  of  the  grower,  upon  each  package. 

SuBSECT.  2.      Cultiire  of  the  Coriander  and  Caraway.     t^Jig.  804.  a,  b.) 

6065.    The  coriander  {Coridndrum  sailuum  L.,  Jig.  804.  a)  is  a  small-rooted  annual, 

with  branchy  stems  rising  from  one  foot  to  one 
foot  and  a  half  in  height.  It  is  a  native  of  the 
south  of  Europe,  and  appears  to  be  naturalised 
in  some  parts  of  Essex,  where  it  lias  been  long 
cultivated.  It  flov,-crs  in  June  and  July,  and  the 
seeds  ripen  in  July  and  August. 

6066.  The  culture  and  manage}»ent  of  coriajider  consist 
in  sowing  it  on  a  light  rich  soil  in  September,  with  seeds 
ripened  the  same  year.  Twenty  pounds  of  seed  will  sow  an 
acre.  When  the  plants  come  up,  thin  them  to  six  or  eight 
inches'  distance  every  way,  and,  next  spring,  stir  the  soil 
with  a  pronged  hoe.  In  August  the  seed  will  be  ripe,  and 
if  great  care  be  not  used,  the  largest  and  best  part  of  it  will 
be  lost.  To  prevent  this,  women  and  children  are  em. 
ployed  to  cut  plant  by  plant,  and  to  put  them  immediately 
into  cloths,  in  which  they  are  carried  to  some  convenient 
part  of  the  field,  and  there  threshed  upon  a  sail-cloth.  A 
few  strokes  of  the  flail  get  the  seeds  clean  out,  and  the 
threshers  are  ready  for  another  bundle  in  a  few  minutes. 
In  Essex  it  is  sometimes  cultivated  with  caraway  and 
teazle     (See  Caraivay.) 

6067.  The  produce  of  coriander  is  from  ten  to  fourteen 
cwt.  on  an  acre.  It  is  used  by  the  distillers  for  flavouring 
spirits,  by  the  confectioners  for  encrusting  with  sugar,  and 

by  the  druggists  for  various  purposes  ;  for  all  of  which  it  is  said  to  have  a  ready  sale. 

6068.  The  caraway  {Cur urn  Cdrui,  6)  is  a  biennial  plant  with  a  taper  root,  like 
a  parsnep,  but  much  smaller,  running  deep  into  the  ground.  The  stems  rise  from 
eighteen  inches  to  two  feet,  with  spreading  branches  and  finely  cut  deep  green  leaves. 
It  is  a  native  of  England,  in  rich  meadows  in  Lincolnsliire  and  otlier  places,  and  has 
been  long  cultivated  in  Essex.  It  flowers  in  May  and  June,  and  the  seeds  ripen  in 
autumn. 

6069.  The  culture  and  management  are  the  same  as  those  of  coriander.  In  all  probability  both  plants 
would  answer  if  sown  like  clover  among  a  crop  of  corn  ;  and  hoed  and  thinned  when  the  crop  was  removed, 
and  again  in  the  following  spring.  The  method  of  culture  in  Essex  is,  about  the  beginning  of  March  to 
plough  some  old  pasture  land  :  if  it  has  been  pasture  for  a  century  the  better;  and  the  soil  should  be  a  very 
strong  clayey  loam.  Twelve  pounds  of  caraway  seed  are  mixed  with  ten  pounds  of  coriander,  and  twelve 
pounds  of  teasel  seed  :  this  is  sufficient  for  one  acre  ;  and  is  sowed  directly  after  the  jilough,  harrowing  the 
land  well.  When  the  plants  appear  of  sulticient  strength  to  bear  the  hoe,  which  will  not  be  until  about  ten 
weeks  after  sowinj;,  it  must  not  be  omitted  ;  and  in  the  course  of  the  summer,  the  crop  will  require  three 
hoeings,  besides  one  at  Michaelmas.  The  coriander  being  annual,  will  be  tit  to  cut  about  the  beginning 
of  July.  It  is  left  in  the  field  after  cutting,  and  threshed  on  a  cloth  in  the  same  manner  as  rape 
seed.  About  April  following  the  caraway  and  teasel  will  want  a  good  hoeing  done  deep  and  well;  and 
another  about  the  bcgiiming  of  June.  The  caraway  will  be  fit  to  cut  in  the  beginning  of  July,  and  must  be 
threshed  in  the  same  manner  as  the  coriander.  This  compound  crop  is  mostly  sown  on  land,  so  strong  as 
to  require  being  a  little  exhausted  to  make  it  fit  for  corn.  Caraway  and  coriander  arc  oftener  sown  with, 
out  teasel :  the  latter  being  a  troublesome  and  uncertain  crop,  and  the  produce  of  caraway  much  greater 
without  it. 

6070.  The  produce  of  caraway,  on  the  very  rich  old  leys  in  the  hundreds  or  low  lands  of  Essex,  has 
often  amounted  to  twenty  cwt.  an  acre.     There  is  always  a  demand  for  the  seed  in  the  London  market. 

6071.  Tlie  uses  of  the  caraivay  are  the  same  as  those  of  coriander,  and  its  oil  and  other  preparations 
are  more  used  in  medicine.  Dr.  Anderson  says,  both  the  roots  and  tops  may  be  given  to  cattle  in 
spring. 

SuBSECT.  3.  Plants  which  may  be  substituted  for  Brewery  and  Distillery  Plants. 
6072.  j4s  substitutes  for  hops,  we  may  mention  the  common  box  (Biixus  sempervirens), 
the  leaves  and  twigs  of  which  are  said  to  be  extensively  used  in  all  the  beer  brewed  in 
Paris.  The  marsli  trefoil  (Menyinthes  trifoliata)  is  much  employed  in  Germany,  and 
on  the  Continent  generally  ;  and,  it  is  said,  was  formerly  used  in  this  country.  One 
ounce  of  the  dried  leaves  is  considered  equivalent  to  half  a  pound  of  hops.  The  plant  is 
of  easy  cidture  in  moist  soil :  all  the  plants  of  the  same  natural  order,  Gentidneee,  and 
especially  the  diffi^'rent  species  of  Gcntiana,  might  be  used  in  tlie  same  manner,  more 
particularly  the  G.  lutea,  rtibra,  and  purpurea.  In  Switzerland,  a  spirit  is  distilled  from 
tli:.'  roots  of  G.  liitea.   The  dried  roots  of  Geum  urbJnum,  common  in  hedges,  are  sliced, 
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onclosed  in  a  tJiiii  linen  bag,  and  suspenticd  in  the  boer  cask,  by  ihe  brewers  of  Ginnany, 
to  prevent,  it  is  said,  tlie  buer  from  turning  sour,  and  to  give  it  the  odour  of  cloves. 
(Gard.  Mag.  vol.  vi.  p.  148.)  In  Sweden,  Norway,  and  tlie  north  of  Scotlan<l,  tlie  heath 
(£rica  L.)  and  common  broom  were,  and  still  are,  occasionally  used  as  substitutes  for 
the  hop.  In  some  parts  of  France  and  Germany  nothing  else  is  used  but  broom  tops. 
In  Guernsey  tlie  Teiicriiim  ^corodonia  is  used,  and  found  to  answer  perfectly.  In 
England,  the  different  species  of  mugwort  and  wonnwood  have  been  used  for  that 
purpose  ;  and  the  foreign  bitter,  quassia,  a  tree  of  Guiana,  is  still  used  by  the  porter 
brewers.  Whoever  has  good  malt,  therefore,  or  roots,  or  sugar,  and  understands  how  to 
make  them  into  beer,  need  be  at  no  loss  for  bitters  to  make  it  keep. 

6073.  Carminative  seeds,  equal  in  strength  to  those  of  the  caraway  and  coriander,  are 
furnished  by  a  very  considerable  number  of  native  or  hardy  plants,  and  of  flavours  to 
which  the  drinkers  of  cordials  and  liqueurs  are  attached.  Such  are  the  fennels 
(J'^oeniculum)  cultivated  in  Germany,  parsley,  myrrh,  angelica,  celery,  carrot,  parsnep, 
cow  parsnep,  and  inany  other  umbelliferous  plants ;  avoiding,  however,  the  hemlock, 
fool's  parsley,  aethusa,  and  some  others  which  are  poisonous.  In  Dantzic,  where 
perhaps  more  seeds  are  used  for  flavouring  spirits  than  any  where  else,  several  of  the 
above  and  otlier  plants  are  employed.  Kiimmel,  their  favom-ite  flavour,  is  that  of  the 
cumin  (Cuminum  Cyminum),  an  annual  plant,  a  native  of  Egypt,  and  cultivated  in  the 
south  of  Europe  ;  but  too  tender  for  field  culture  in  this  country.  But  caraway  or  fen- 
nel seeds  are  very  generally  mixed  with  cimiin,  or  even  substituted  for  it  in  distilling 
kiimmel- wasser. 

Sect,  III.      Oil  Plants. 

6074.  In  Britain  there  arefeiv  plants  grown  solely  for  the  production  of  oil ;  though  oil 
is  expressed  from  the  seeds  of  several  plants,  grown  for  other  purposes,  as  the  flax, 
Jiemp,  &c.      Our  chief  oil  plant  is  the  rape. 

6075.  Ita^ie  is  the  Urassicor  Na/;MS  L.  ;  Navelte,  Fr.  ;  Riibsamcn,  Ger.  ;  liapa  sil- 
valica,  Ital.  ;  and  Naba  siluestre,  Span.  It  is  a  biennial  plant  of  the  turnip  kind,  but 
with  a  caulescent  or  woody  fusiform  root  scarcely  fit  to  be  eaten.  Von  Timer  considers 
the  French  and  Flemish  colza  (A'lhlsaat,  Ger.)  a  different  plant  from  our  rape  :  colza  is 
more  of  the  cabbage  kind,  and  distinguished  by  its  cylindrical  root,  cut  leaves,  and  greater 
hardiness.      DeeandoUe  seems  to  be  of  the  same  opinion. 

607(5.  Brdssfca  caiiipi-xtris  oIe[fcra,  apcording  to  these  writers,  is  the  colsat  or  colza,  or  rape  of  the  Con- 
tinent, the  most  valuable  plant  to  cultivate  for  oil ;  its  produce  being  to  that  of  the  /iriSssica  A'iipus,  or 
British  colsat  or  rape,  as  055  to  700.  It  is  distinguished  from  the  B.  A'Jipus  by  the  hispidity  of  its  leaves. 
It  would  be  desirable  lor  agriculture,  Decandolle  observes,  that,  in  all  countries,  cultivators  would  examine 
whether  the  plant  they  rear  is  the  B.  campestris  oleifera  or  the  B.  A'ftpus  oleifera,  which  can  easily  be 
ascertained  by  observing  whether  the  young  plant  is  rough  or  smooth  ;  if  hispid,  it  is  the  B.  campt'stris  ; 
if  glabrous,  the  B.  A'apus.  Kxperiments  made  by  Ciaujuc  show  the  produce  of  the  first,  compared  with 
that  of  the  second,  to  be  as  955  to  7t;0.     {Hort.  Trans,  v.  iid.) 

6077.  Fur  its  leaves  as  food  for  sheep,  and  its  seed  fir  the  oil-mamfaclurer,  rape,  or 
coleseed,  has  been  cultivated  from  time  iinmemorial.  It  is  considered  a  native,  flowers 
in  May,  and  ripens  its  seeds  in  July.  It  may  be  sown  broad- cast,  or  in  rows,  like  the 
common  turnip,  or  it  inay  be  transplanted  like  the  Swedish  turnip.  The  culture  of  rape 
for  seed  has  been  much  objected  to  by  some,  on  account  of  its  supposed  great  exhaustion 
of  the  land  ;  but  where  the  soil  and  preparation  are  suitable,  the  after-culture  properly 
attended  to,  and  the  straw  and  offal,  instead  of  being  burnt,  as  is  the  common  practice, 
converted  to  the  purposes  of  feeding  and  littering  cattle,  it  may,  in  many  instances,  be 
the  most  proper  and  advantageous  crop,  that  can  be  employed  by  the  farmer. 

6078.  The  Ciillcys  in  Kort/iumher/and  used  to  cultivate  rape  on  thin  clays,  as  a  preparation  for  wheat, 
of  which  they  had  valuable  crops  afterwards.  Ihe  land,  in  the  early  part  of  the  season,  was  prepared  as 
for  fallow,  and  the  rape  sown  in  June  or  July,  and  eaten  oft'  by  sheep  in  September  or  October  ;  after 
which  the  soil  was  once  ploughed  for  wheat  The  rape  may  also  be  sown  among  a  crop  of  drilled  winter 
beans  in  May. 

6079.  The  soils  best  suited  for  rape  are  the  deep,  rich,  dry,  and  kindly  sorts  ;  but,  witli 
plenty  of  manure  and  deep  ploughing,  it  may  be  grown  in  others. 

6080.  Young  sai/s,  that  ujion  fen  and  peat  soils  and  bogs,  and  black  peaty  low  grounds,  it  thrives  greatly, 
and  especially  on  pared  and  burnt  land,  which  is  be.st  suited  to  it;  but  it  maybe  grown  with  perfect  suc- 
cess on  fenny,  marshy,  and  otlier  coarse  waste  lands,  that  have  been  long  under  grass,  when  broken  vp 
and  properly  prepared.  As  a  first  crop  on  such  descriptions  ol  land,  it  is  often  the  best  that  can  be  em- 
ployed. The  author  of  T/ic  New  Farmer's  Cnlendnr  thinks  that  this  jilant  is  not  perhaps  worth  attention 
on  any  but  rich  and  deep  soils  ;  fur  instance,  those  luxuriant  slips  that  arc  found  by  the  seiuside,  lens,  or 
newly  broken  up  grounds,  where  vast  crojis  of  it  may  be  raised. 

6081.  The  prrptirafiiDi  iif  <:/(/  grass  liDu/s,  if  not  [>!iTcd  and  burned,  need  be  nothing  more  than  a  deep 
ploughing  and  snlticient  harrowing  tn  bring  the  surface  to  a  fine  mould  ;  and  this  operation  .•■hould  not  be 
commenced  in  winter,  because  the  grub  and  wire-worm  would  have  time  to  rise  to  the  surface ;  but  in 
February  or  March,  immediately  before  sowing,  or  in  July,  or  after  the  hay  crop  is  removed,  if  the  sowing 
ii  deferred  till  that  season.  When  sown  on  old  tillage  laiids,  the  preparation  is  pretty  much  the  same  as 
that  usually  given  for  the  common  turnip  :  the  land  being  ploughed  over  four  or  five  times,  according  to 
its  condition,  as  a  fine  state  of  pulverisation  or  tilth  is  requisite  for  the  perfect  growth  of  the  crop.  In 
this  view,  the  first  ploughing  is  mostly  given  in  the  autumn,  that  the  soil  may  be  exposed  to  the  infiuence 
of  the  atmosphere  till  the  early  pirt  of  the  spring,  when  it  should  be  again  turned  over  twice,  at  proper 
intervals  of  time ;  and  towards  the  beginning  and  middle  of  June  one  or  two  additional  plough  ng-i 
should  be  performed  upon  it,  in  order  that  it  may  be  in  a  tine  mellow  condition  for  the  reception  of  the  seed 
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6082.  In  a  rotution  of  crops,  the  place  wliich  rape  occupies  is  commonly  between  two 
of  the  culmiferous  kind.  On  rich  soils  it  may  be  succeeded  to  the  greatest  advantage  by 
wheat,  as  it  is  found  to  be  an  excellent  preparation  for  that  sort  of  grain  ;  and  by  its 
being  taken  off  early,  there  is  sufficient  time  allowed  for  getting  the  land  in  order  for 
sov\ang  wheat. 

fi083.  The  seasoti  for  sowing  rape  is  the  same  as  that  for  the  common  turnip,  and  the 
manner,  whether  in  broad-cast  or  rows,  the  same. 

r>(l8-t.  Tfie  row  method  on  the  flat  surface  seems  the  best  for  newly  broken  up  lands;  and  the  rows  on 
ridglets,  with  or  without  manure,  the  best  for  lands  that  have  been  under  the  plough.  Where  the  object 
is  the  keep  of  sheep  in  autumn  or  winter  by  eating  it  down,  the  broad-cast  method  and  tliick  sowing  are 
evidently  the  best,  and  are  generally  resorted  to  in  Lincolnshire  and  the  fenny  districts.  The  quantity 
of  seed  when  sown  thick  may  be  a  peck  an  acre ;  but  when  drilled  or  sown  thin,  two  or  three  pounds  will 
suffice.     The  seed  should  be  fresh,  black,  and  plump.    Vacancies  may  always  be  tilled  up  by  transplanting. 

6085.  The  season  of  Iransplandng  begins  as  soon  after  the  corn  harvest  as  possible, 
being  generally  performed  on  the  stubble  of  some  description  of  corn  crop. 

6086.  One  dre/)  p/ong/iin^,  and  a  degree  of  harrowing  sufficient  to  pulverise  the  surface,  are  given  ;  and 
the  plants  may  be  dibbled  in  in  rows  a  foot  apart,  and  six  inches  in  tlic  row  or  narrower,  according  to  the 
lateness  of  the  season  of  planting,  and  the  quality  of  the  soil ;  for  it  must  be  considered  that  plants  trans- 
planted  so  late  as  September  or  October  will  be  far  from  being  so  strong  in  the  succeeding  spring,  as  those 
sown  in  June  and  left  where  they  are  to  run.  The  seed-bed  from  which  the  plants  are  obtained  should 
have  been  sown  in  the  June  or  July  preceding  the  transplanting  season,  and  may  be  merely  a  ridge  or  two 
in  the  same  or  in  an  adjoining  field.  We  have  already  noticed  (464.)  the  Flemish  mode  of  transplanting, 
by  laying  the  plants  in  the  furrow  in  the  course  of  ploughing  ;  but  as  the  plants  cannot  be  properly  Armed 
at  the  lower  part  of  the  root,  we  cannot  recommend  it. 

6087.  The  (ifier-culture  of  rape  is  the  same  as  that  of  the  turnip,  and  consists  in  hoeing 
and  thinning. 

6088.  The  plants  on  the  poorer  soils  may  be  left  at  six  or  eight  inches  apart  or  narrower,  but  on  the  rich 
they  maybe  thinned  to  twelve  or  fifteen  inches  with  advantage  to  the  seed.  P"ew  are  likely  to  grow  the 
plant  on  ridglets  with  manure ;  but,  if  this  were  done,  the  same  distance  as  for  turnips  will  ensure  a 
better  crop  of  seed  than  if  the  plants  were  closer  together.  In  close  crops  the  seed  is  only  found  on  the 
summits  of  the  plants;  in  uide  ones  on  rich  soils,  it  also  covers  their  sides.  When  rai)e  seed  is  grown 
purposely  for  sheep  keep,  no  hoeing,  thinning,  or  weeding,  are  necessary.  Rape  grown  for  seed  will  not 
be  much  injured  by  a  very  slight  cropping  from  sheep  early  in  the  autumn,  but  considerably  so  by  being 
eaten  down  in  winter,  or  in  tiie  succeeding  spring.  The  seed  begins  to  ripen  in  the  last  week  in  June,  and 
must  then  be  protected  as  much  as  possible  from  birds. 

6089.  In  harvesting  rape  great  care  is  requisite  not  to  lose  the  seed  by  shaking,  chaff- 
ing, or  exposure  to  liigh  winds  or  rains. 

6090.  It  Is  reaped  with  the  hook,  and  the  principal  point  is  to  make  good  use  of  fine  weather  ;  for,  as  it 
must  be  threshed  as  fast  as  reaped,  or  at  least  without  being  housed  or  stacked  like  other  crops,  it  requires 
a  greater  number  of  hands  in  proportion  to  the  land,  than  any  other  plant.  The  reaping  is  very  delicate 
work ;  for  if  the  men  are  not  careful,  they  will  shed  mucli  of  the  seed.  Moving  it  to  the  thre.<hing. floor  is 
another  work  requiring  attention,  tine  way  is  to  make  little  waggoris  on  four  wheels  with  poles,  and  cloths 
strained  over  them  ;  the  diameter  of  the  wheels  being  about  two  feet,  and  the  cloth  body  five  feet  wide, 
six  long,  and  two  deep;  these  are  drawn  by  one  horse,  and  the  whole  expense  is  not  more  than  30.?.  or  40s. 
In  large  farms,  several  of  these  may  be  seen  at  work  at  a  time  in  one  field.  The  rape  is  lifted  from  the 
ground  gently,  dropped  at  once  into  these  machines  without  any  loss,  and  carried  to  the  threshers,  who  keep 
hard  at  work,  being  supplied  from  the  waggons  as  fast  as  they  come,  by  one  set  of  men,  and  their  straw 
moved  off  the  floor  by  another  set.  Many  hands  of  all  sorts  being  employed,  a  great  breadth  of  land  is 
finished  in  a  day.  Some  use  sledges  prepared  in  the  same  way.  All  is  liable  to  be  stopped  by  rain,  and  the 
crop  much  damaged ;  it  is,  therefore,  of  very  great  consequence  to  employ  as  many  people  as  possiblq 
men,  women,  and  boys,  to  make  the  greatest  use  of  fine  weather.  The  seed  is  likewise  sometimes  cleaned 
in  the  field,  and  put  into  sacks  for  the  market.  I5ut  when  large  quantities  of  seed  are  brought  quickly 
together,  as  they  are  liable  to  heat  and  become  mouldy,  it  may  be  a  better  method  to  spread  them  out  thinly 
over  a  barn,  granary,  or  other  floor,  and  turn  them  as  often  as  may  be  necessary. 

6091.  Tkeproduce  where  the  plant  succeeds  well,  and  the  season  is  favourable  for  secur- 
ing the  seed,  amounts  to  forty  or  fifty  bushels  or  more  on  the  acre.  Marshal  tliinks,  indeed, 
that  on  the  whole  it  may  be  considered  as  one  of  the  most  profitable  crops  in  husbandry. 
There  have  been,  says  he,  instances,  on  cold,  unproductive,  old  pasture- lands,  in  which 
the  produce  of  the  rape  crop  has  been  equal  to  the  purcliase  value  of  the  land.  The 
seed  is  sold  by  the  last  of  ten  quarters,  for  the  purpose  of  having  oil  expressed  from  it  in 
mills  constructed  for  that  purpose.  The  price,  like  that  of  all  crops  of  uncertain  and 
irregular  demand,  is  continually  varying. 

6092.  The  uses  to  which  the  rape  is  applied  are  the  following  :  — 

6093.  The  use  of  the  seed  for  crushing  for  oil  is  well  known  :  it  is  also  employed  as  food  for  tame  birds, 
and  sometimes  it  is  sown  by  gardeners,  in  the  same  way  as  mustard  and  cre.ss,  lor  early  salading. 

6094.  The  rape.cnkc  and  rape-dust,  the  former  adhering  masses  of  seed  husks,  after  the  oil  has  been 
expressed,  and  the  latter  loose  dry  husks,  are  used  as  a  top-dressing  for  crops  of  dificrcnt  kinds.  They 
are  reduced  to  powder  by  a  malt  mill  or  other  grinding  machine,  and  sometimes  sown  broad-cast  over 
young  clovers,  wheats,  &c.,  and  at  other  times  drilled  along  with  turnip  seed.  Four  hundred  weight  of 
powder  sown  with  turnip  seed  will  go  over  one  acre  in  drills,  but  three  times  the  quantity  is  required  for 
an  acre  sown  broad-cast.  Experience  has  proved,  that  the  success  of  this  manure  depends  in  a  great 
measure  on  the  following  season.  If  rain  happens  to  fall  soon  after  the  rape-dust  is  .applied,  the  crop  is 
generally  abundant ;  but  if  no  rain  falls  for  a  considerable  period  the  effects  of  this  manure  are  little  dis- 
cernible, either  on  the  immediate  crop  or  on  those  which  succeed  it.  There  are  turnip  drills  contrived  so 
as  to  deposit  the  manure  along  with  the  seed. 

6095.  The  use  of  the  haulm  to  cattle  in  winter  is  very  considerable.  The  stover  (pods  and  points  broken 
oft"  in  threshing)  is  as  acceptable  as  hay,  and  the  tops  are  eaten  nearly  as  greedily  as  cut  straw,  and  are  at 
least  better  than  wheat  straw.  When  well  got,  the  smaller  stalks  will  be  eaten  up  clean.  The  oft'al  makes 
excellent  litter  for  the  farm-yard,  and  is  useful  for  the  bottoms  of  mows,  stacks,  &c.  The  haulm  of  this 
plant  is  frequently  burned  ;  and,  in  some  places,  the  ashes,  which  are  equal  to  potash,  are  sold ;  by  which, 
practice,  if  no  manure  is  substituted,  the  soil  must  be  greatly  deteriorated.    It  is  a  custom  in  Lincolnshire, 
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sometimes  to  lay  lands  down  with  cole,  under  which  the  grass  seeds  are  found  to  grow  well.  But  this 
sort  of  crop,  as  already  obser\'ed,  is  most  suited  to  freshly  broken-up  or  burned  lands,  or  to  succeed  early 
peas,  or  such  other  green  crops  as  are  mowed  for  soiling  cattle. 

6006.  The  leaves  as  a  green  food  for  sheep  are  scarcely  surpassed  by  any  other  vegetable,  in  nutritious 
properties,  and  in  being  agreeable  to  the  taste  of  the  animals ;  but  in  quantity  of  produce,  it  is  inferior  to 
both  turnips  and  cabbages.  The  crops  are  fed  ofl'  occasionally  from  the  beginning  of  November  to  the 
middle  of  April :  being  found  of  great  value,  in  the  first  period,  for  fattening  drv  ewes,  and  all  sorts  of 
old  sheep ;  and,  in  tlie  latter,  for  supporting  ewes  and  lambs.  The  sheep  are  fo'lded  upon  them  in  the 
manner  practised  for  turnips,  in  which  way  they  are  found  to  pay  frcm  50s.  to  6Us.  the  acre  ;  that  quantity 
being  sutficient  for  the  support  of  ten  sheep,  for  ten  or  twelve  weeks,  or  longer,  according  to  circum- 
stances. Kape  has  been  found,  by  experience,  to  be  superior  to  turnips  in  fattening  sheep,  and  in  some 
cases,  even  to  be  apt  to  destroy  them  by  its  fattening  quality.  In  The  Corrected  licport  of  Lincolnshire 
it  is  likewise  observed,  that  rape  grown  on  fresh  land  has  the  stem  as  brittle  as  glass,  and  is  superior  to 
every  other  kind  of  food  in  fattening  sheep;  while  that  produced  on  old  tillage  land  has  the  stem  tough 
and  wiry,  and  containing  comparatively  little  nourishment. 

6097.  The  Sesa/num  urientule  {Sesame,  Fr.  ;  Sescuno,  Ital.),  Ji'ignomdceee,  is  cultivated 
in  Italy  for  its  seeds,  which  are  eaten  roasted  like  those  of  maize,  boiled  like  those  of  the 
millet,  made  into  a  coarse  flour  like  those  of  the  beech  or  buck  wheat,  but  principally 
bruised  for  an  oil  used  as  a  substitute  for  butter. 

609S.  Among  other  plants  ivhich  may  be  cultivated  by  the  British  farmer  as  oil  playtts, 
may  be  mentioned  all  the  species  of  the  iJrAssica  family,  the  5inapis  or  mustard  family, 
and  the  i?apl)anus  or  radish  family,  with  many  others  of  the  natural  order  of  Cruciferse. 
The  seeds  of  these  plants,  when  they  remain  too  long  on  the  seedsman's  hands  for  growing, 
are  sold  either  for  crushing  for  oil,  or  grinding  witli  mustard  seed.  This  includes  a  good 
deal  of  wild  charlock  and  wild  mustard  seed,  m  hich  is  separated  in  the  process  of  clean- 
ing grain  by  the  farmers  among  whose  corn  these  plants  abound,  and  sold  to  the  seed 
agents,  who  dispose  of  it  to  die  oil  or  mustard  millers.  Various  other  Crucifera?,  as 
the  il/yagrum  sativum,  i?aphanus  chinensis  van  oleifer,  both  cultivated  in  Germany,  the 
Erysimum,  iSisymbrium  officinale, Turritis,  &c. ,  might  also  be  cultivated  for  both  purposes- 

6099.  The  small  or  Jield  poppy  (Fapaicr  Rhce^as ;  Oiletle,  Fr.),  and  also  the  Maw  seed 
(p.  somniferum,  var.  Pavot,i^r.),  a  variety  of  the  garden  poppy,  are,  aswehai-e  seen  (467.), 
cultivated  on  the  Continent  as  oil  plants ;  the  oil  being  esteemed  in  domestic  economy 
next  to  that  of  the  olive.  Other  species  might  be  grown  for  the  same  purpose.  All 
of  them  being  annual  plants  require  only  to  be  sown  on  fine  rich  land  in  April ;  thinned 
out  to  six  or  eight  inches'  distance  when  they  come  up,  according  to  the  species  ;  kept 
clear  of  weeds  till  they  begin  to  run  ;  and  to  have  their  capsules  as  they  ripen  gathered 
by  hand  and  dried  in  the  sun. 

6100.  I'/ie  sunJJoiver  {Helidnthus  dnnvus ,-  Turnesol,  Fr.  ;  and  Girasole,  Ital.)  has  been 
cultivated  in  Germany  for  its  seeds,  which  are  found  to  yield  a  good  table  oil  ;  its  husks 
are  nourishing  food  for  cattle. 

6101.  The  A'rachis  hypogoTa,  Myagrinn  sativii7)i,  Hesperis  inalrojialis,  Rap/(aM«5  sativiu 
oteifer,  and  Ricmj/s  communis  are  cultivated  in  France  as  oil  plants. 

Sect.  IV.     Plants  used  in  Domestic  Economy. 

6102.  Among  agricultural  plants  used  in  domestic  economy,  "e  include  the  Mustard, 
Buck-ifheat  or  Beech-U'heat,  Cress,  Tobacco,  Chiccory,  and  a  few  others;  with  the  exception 
of  the  first,  they  are  grown  to  a  very  small  extent  in  Britain,  and  therefore  our  account 
of  them  shall  be  proportionately  concise. 

SuBSECT.    1.      Mustard.  —  Sinapis  L.  ;     Tetradynamia    Siliquosa   L.,  and   Cruciferce  J. 
Moutarde  or  Seneve,  Fr.  ;  Senf,  Ger,  ;  Senapa,  Ital.  ;  and  Mostaza,  Span. 

6103.  There  are  two  sj^ecies  of  mustard  in  cultivation  in  the  fields,  the  white  mustard 
(iSinapis  alba, ^^.805.  a),  and  the  black  or  common  (5'inapis 
nigra,  b).  Both  are  annuals,  natives  of  Britain  and  most 
parts  of  Europe,  and  cultivated  there  and  in  China,  for  an 
unknown  period.  White  mustard  flowers  in  June,  and 
ripens  its  seeds  in  July.  Black  mustard  is  rather  earlier. 
Mustard  is  an  exhausting  crop,  but  profitable  when  the 
soil  answers,  and  especially  in  breaking  up  rich  loamy 
lands,  as  it  comes  off  earlier,  and  allows  time  for  preparing 
the  soil  for  wheat.  In  breaking  up  very  rich  grass  lands, 
three  or  four  crops  are  sometimes  taken  in  succession.  It 
cannot,  however,  be  considered  as  a  good  general  crop  for 
the  farmer,  even  if  there  were  a  demand  for  it,  as,  like 
most  of  the  commercial  plants,  it  yields  little  or  no  manure. 
The  culture  of  black  or  common  mustard  is  by  far  the  most 
extensive,  and  is  chiefly  carried  on  in  the  county  of  Dur- 
ham. The  seed  of  the  black  mustard,  like  that  of  the 
wild  sort  and  also  of  the  wild  radish,  if  below  the  depth  of 
three  or  four  inches,  will  remain  in  the  ground  for  ages 
without  germinating :    hence,  when  once  introduced   it  is 
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difficult  to  extirpate.  Whenever  tliey  throw  the  earth  out  of  their  ditches  in  the  Isle  of 
Ely,  the  bank  comes  up  thick  with  mustard ;  and  the  seed,  falling  into  the  water  and 
sinking  to  the  bottom,  will  remain  embalmed  in  the  mud  for  ages  without  vegetation. 

6104.  No  S7tch  luxury  as  mustard,  in  its  present  form,  was  known  at  our  tables  previously  to  1720.  At 
that  time  the  -seed  was  only  coarsely  pounclcd  in  a  mortar,  as  coarsely  separated  ironi  the  integuments, 
and  in  that  rough  state  prepared  for  use.  In  the  year  I  have  mentioned,  it  occurred  to  an  old  woman  of 
the  name  of  Clements,  resident  at  Durham,  to  grind  the  seed  in  a  mill,  and  to  pass  the  meal  through  the 
several  processes  which  are  resorted  to  in  making  flour  from  wheat.  The  secret  she  kept  for  many  years 
to  herself,  and,  in  the  period  of  her  exclusive  possession  of  it,  supplied  the  principal  parts  of  the  kingdom, 
and  in  particular  the  metropolis,  with  this  article  ;  and  George  I.  stamped  it  with  fashion  by  his  approval. 
Mrs.  Clements  as  regularly  twice  a  year  travelled  to  London,  and  to  the  principal  towns  throughout 
England,  for  orders,  as  any  tradesman's  rider  of  the  present  day ;  and  the  old  lady  contrived  to  pick  up 
not  only  a  decent  pittance,  but  what  was  then  thought  a  tolerable  compotence.  From  this  woman's  resid- 
ing .at  Durham,  it  acquired  the  name  of  Durham  mustard.     {Mcc/i.  Hug.  vol.  iv.  p.  87.) 

6105.  ^-Ini/  rich  loamy  soil  will  raise  a  crop  of  mustard,  and  no  other  preparation  is 
required  than  that  of  a  good  deep  ploughing  and  harrowing  sufficient  to  raise  a.  mould 
on  the  surface.  Tlie  seeds  may  be  sown  broad-cast  at  the  rate  of  one  lippie  per  acre  ; 
liarrowed  in  and  guarded  from  birds  till  it  comes  up,  and  hoed  and  weeded  before  it  begins 
to  shoot.  In  Kent,  according  to  tlie  survey  of  Poys,  white  mustard  is  cultivated  for  the 
use  of  tlie  seedsmen  in  London.  In  the  till.ige  for  it,  the  plougiied  land  is,  he  says, 
harrowed  over,  and  then  furrows  are  stricken  about  eleven  or  twelve  inches  apart,  sowing 
the  seed  in  the  proportion  of  two  or  three  gallons  per  acre  in  March.  The  crop  is  after- 
wards hoed  and  kept  free  from  weeds. 

610-3.  Mustard  is  reaped  in  the  beginning  of  September,  being  tied  in  sheaves,  and  left 
three  or  four  days  on  the  stubble.  It  is  then  stacked  in  the  field.  It  is  remarked  that 
rain  damages  it.  A  good  crop  is  three  or  four  quarters  an  acre ;  the  price  frf)m  Is.  to 
20s.  a  bushel.  Three  or  four  crops  are  sometimes  taken  running,  but  this  must  in  most 
cases  be  bad  husbandry, 

6107.  The  use  of  the  white  mustard  is  or  should  be  chiefly  for  medical  aiul  horticul- 
tural purposes,  though  it  is  often  ground  into  flour,  and  mixed  with  the  black,  which  is 
much  stronger,  and  far  more  difficidt  to  free  from  its  black  husks.  Tlie  black  or  com- 
mon mustard  is  exclusively  used  for  grinding  into  flour  of  mustard,  and  the  black  husk 
is  separated  by  very  delicate  machineiy. 

6108.  T/ic  French  either  do  not  attempt  to  separate  the  husk,  or  do  not  succeed  in  it,  as  their  mustard 
when  brought  to  table  is  always  black.  It  is,  however,  more  pungent  than  ours,  because  that  quality 
resides  chiefly  in  the  husk.  The  constituents  of  mustard  seed  appear  to  be  chiefly  starch,  mucus,  a  bland 
fixed  oil,  an  acrid  volatile  oil,  and  an  ammoniacal  salt.  The  fresh  powder.  Dr.  Cullcn  observes,  shows 
little  pungency;  but  when  it  h.is  been  moistened  with  vinegar  and  kept  for  a  day,  the  essential  oil  is 
evolved,  and  it  is  then  much  more  acrid. 

6109.  The  leaves  of  the  mustard  family,  like  those  of  all  the  radish  and  .Brfessica  tribe,  are  eaten  green 
by  cattle  and  sheep,  and  may  be  used  as  pot-herbs.  The  haulm  is  commonly  burned  ;  but  is  better  em- 
ployed as  litter  for  the  straw-yard,  or  for  covering  underdrains,  if  any  happen  to  be  forming  at  tlie  time. 

6110.  As  substitutes  for  either  the  black  or  common  mustard,  most  of  the  Crucifer:c 
enumerated  when  treating  of  oil  plants  (6098.)  may  be  used,  especially  the  iSinapis 
arvensis,  or  charlock,  iS.  orientalis,  chinensis,  and  irassicata,  the  latter  commonly  cultivated 
in  China.  The  Jfaphanus  Ilaphanistriun,  common  in  corn  fields,  and  known  as  the  wild 
mustard,  is  so  complete  a  substitute,  tliat  it  is  often  separated  from  the  refuse  corn  and 
sold  as  Durham  mustard  seed. 

SuB.sEcT.  2.  Buck-wheat.  —  Voltjgojium  Fagopyrum  L.  ;  Ocldndria  Trigi/nia  L.,  and 
Poli/goneeB  J.  Bl^  noir  or  Die  Surrazin,  Fr.  (corrupted  from  Had  razin,  i.  e.  red  corn, 
Celtic)  ;   Buchwcitzen,  Ger.  ;  Afiglio,  Ital.  ;  and  Trigo  negro,  Span.    {Jig.  806.) 

6111.  The  back-wheat,  OT  more  properly  beech-wlieat  (from  the 
resemblance  of  tlie  seeds  to  beech  mast,  as  its  I.,atin  and  German 
names  import),  is  an  annu.il  fibrous-rooted  plant,  with  upright 
flexuous  leafy  stems,  generally  tinged  with  red,  and  rising  from  a 
foot  to  three  feet  in  height.  The  flowers  are  either  white  or  tinged 
with  red,  and  make  a  handsome  appearance  in  July,  and  the  seeds 
ripen  in  August  and  September.  Its  native  country  is  unknown  ; 
though  it  is  attributed  to  Asia.  It  is  cultivated  in  China  and  other 
countries  of  the  East  as  a  bread  corn,  and  has  been  grown  from  time 
immemorial  in  Britain,  and  most  jiarts  of  Europe,  as  food  for  poultry 
and  horses,  and  also  to  be  ground  into  meal  for  domestic  purposes. 
The  universality  of  its  culture  is  evidently  owing  to  the  little  labour 
it  requires:  it  will  grow  on  the  poorest  soil,  and  produce  a  crop  in 
the  course  of  three  or  four  months.  It  was  cultivated  as  early  as 
Gerard's  time  !1597),  to  be  ploughed  in  as  manure  :  but  at  present, 
from  its  inferior  value  as  a  grain,  and  its  yielding  very  little  haulm 
for  fodder  or  manure,  it  is  seldom  grown  but  by  gentlemen  in  their 
plantations  to  encourage  game.  Arthur  Young,  however,  "  recom- 
mends farmers  in  general  to  try  this  crop.  Nineteen  parishes  out 
of  twenty,  through  the  kingdom,  know  it  only  by  name.-     It   has 
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nuir.erous  excellencies,  perhaps  as  many  to  good  farmi-rs,  as  any  other  grain  or  pulse  in 
use.  It  is  of  an  enriching  nature,  having  the  quality  of  preparing  for  wheat,  or  any 
other  crop.  One  bushel  sows  an  acre  of  land  well,  which  is  but  a  fourth  of  the  expense 
of  sted-barley."  Its  principal  value  is  not  so  nnicli  in  the  crop  as  in  the  oreat  <Tood  it 
docs  the  land  by  shading  it  from  the  heat  of  the  sun.  When  the  wheat  fallow  can  be 
perfectly  cleaned  before  the  middle  of  June,  it  is  far  better  to  sow  the  ground  with  buck- 
wheat than  let  it  be  bare ;  the  wheat  crop,  whether  the  dung  be  laid  on  before  or  after 
the  buck-wlieat,  will  be  one  third  better  than  without  it.    (J.  M.) 

6112.  There  are  different  species  in  cultivation,  and  P.  tataricum  [fig.  807.  a.)  is  said  by  some  to  be  nearly 

as  productive  as  P.  Fagopyrum.  Von  Thaer, 
however,  is  of  a  different  opinion.  In  Nioal 
P.  emarginktum  (i)  is  cultivated.  According 
to  M.  Dccandolle,  the  farmers  of  Piedmont, 
especially  in  the  valley  of  Lucerne,  chiefly 
employ  the  P.  tatiricum ;  because  it  ripens 
more  quickly,  and  is  therefore  less  likely  to 
srilfer  from  cold  summers,  or  from  being  sown 
on  the  sides  of  the  m.ountains.  The  Pied- 
montese  distinguish  the  P.  FagopJ^rum  by  tlie 
name  of  "  Formentino  rie  Savoic,"  and  the 
P.  tataricum  by  that  of  "  granette,"  and 
"  Formcntine  de  Luzerne."  The  principal 
objection  to  the  latter  is,  that  its  flowers  ex. 
jiand  irregularly  and  unequally,  and  that  the 
flour  is  blackish  and  rather  bitter.  The  P. 
Fagopyrum  is,  ho.vcver,  cultivated  in  the 
richest  parts  of  Europe  as  a  food  for  domestic 
fowls  or  other  birds,  rather  than  for  the  use 
of  man.  Cakes  made  of  the  flour  of  this  spe- 
cies, we  are  told  by  Thunberg,  round,  coloured, 
and  baked,  are  sold  in  every  inn  in  Japan. 
Loureiro  states,  that  P.  ouoriitum  is  cul. 
tivated  throughout  the  kingdom  of  Cochin 
China,  as  an  excellent  vegetable  for  eating 
With  broiled  meat  and  fish.  [Bot.  Beg.) 

GllS.  In  the  culture  of  the  buck- 
wheat the  soil  may  be  prepared  in  dif- 
ferent ways,  according  to  the  intention 
of  the  future  crop ;  and  for  this  there  is  time  till  the  end  of  IMay,  if  seed  is  tlie  object, 
and  till  June  if  it  is  to  be  ploughed  in.  It  will  grow  on  any  soil,  but  will  only  produce 
a  good  crop  on  one  that  is  tolerably  rich.  It  is  considered  one  of  the  best  crops  to  sow 
along  witli  grass  seed ;  and  yet  (however  inconsistent)  Arthur  Young  endeavours 
to  prove  that  buck-wheat,  from  the  closeness  of  its  growth  at  the  top,  smothers  and 
destroys  weeds,  whilst  clover  and  grass-seeds  receive  considerable  benefit  by  the  shade 
it  affords  them  from  the  piercing  heat  of  the  sun  !  ! 

6114.  The  seascn  of  sowing  cannot  be  considered  earlier  than  the  last  week  of  April 
or  first  of  May,  as  the  young  plants  are  very  apt  to  be  destroyed  by  frost.  The  mode  is 
always  broad-cast,  and  the  quantity  of  seed  a  bushel  per  acre  ;  it  is  harrowed  in,  and 
requires  no  other  culture  than  pulling  out  the  larger  weeds,  and  guarding  from  birds 
till  the  reaping  season. 

6115.  Buck-wheat  is  harvested  by  mowing  in  the  maimer  of  barley.  After  it  is 
mown,  it  must  lie  several  days,  till  the  stalks  are  withered,  before  it  is  housed.  It  is  in 
no  danger  of  the  seeds  falling,  nor  does  it  suffer  much  by  wet.  From  its  great  suc- 
culency  it  is  liable  to  heat,  on  which  account  it  is  better  to  put  it  in  small  stacks  of  five 
or  six  loads  each,  than  in  either  a  large  one  or  a  barn. 

6116.  T/ie  produce  of  the  grain  of  this  plant,  though  it  has  been  known  to  yield  seven 
quarters  an  acre,  may  be  stated  upon  the  average  at  between  three  and  four  ;  it  %vould 
be  considerably  more  did  all  the  grains  ripen  together,  but  that  never  appears  to  be  the 
case,  as  some  parts  of  the  same  plant  will  be  in  flower,  whilst  others  have  perfected 
their  seed. 

6117.  The  vse  of  the  grain  of  buck-wheat  in  this  country  is  almost  entirely  for  feeding 
poultry,  pigeons,  and  swine.  It  may  also  be  given  to  horses,  which  are  said  to  thrive 
well  on  it ;  but  the  author  of  The  Keiv  Farmers  Calendar  says,  he  thinks  he  has  seen  it 
produce  a  stujicfying  effect. 

6118.  It  has  been  used  in  the  distillery  in  England  ;  and  it  is  a  good  deal  used  in  that  way,  and  also  as 
horse-corn,  on  the  Continent.  Young  says,  a  bushel  goes  farther  than  two  bushels  of  oats ;  and  mixed 
with  at  least  four  times  as  much  bran,  will  be  full  feed  for  any  horse  for  a  week.  Four  bushels  of  the  meal 
put  up  at  4cwt.  will  fatten  a  hog  of  sixteen  or  twenty  stone  in  three  weeks,  giving  him  altervvards  three 
bushels  of  Indian  corn  or  hog.i)eas  broken  in  a  mill,  with  plenty  of  water.  Eight  bushels  of  buck- wheat 
meal  will  go  as  far  as  twelve  bushels  of  barley  meal. 

til  19.  The  meat  of  bucl<  wheat  is  made  into  thin  cakes  called  crumpits  in  Italy,  and  even  in  some  parts  of 
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fil'2I.  The  haulm  of  buck-wheat  is  said  to  be  more  nourisliing  than  clover  when  rut  while  in  flower. 
lianister  says,  it  has  a  peculiar  inebriating  quality.  He  has  seen  hogs,  after  having  fed  heartily  on  it, 
come  home  in  such  a  state  of  intoxication  as  to  be  unable  to  walk  without  reeling.  The  dried  haulm  is 
not  eaten  rea4ily  by  any  description  of  animal,  and  affords  but  very  little  manure.  On  the  whole,  the 
crop  is  of  most  value  when  ploughed  in  green  for  the  latter  purpose. 

6122.  As  a  seed  crop,  the  author  of  The  New  Farmer's  Calendar  seems  justified  in 
saying,  it  is  only  valuable  on  land  that  will  grove  nothing  else. 

SuBSECT.  3.  Tobacco.  —  Nicotmna  L. ;  Penlandria  Monogynia  "L.,  anASolaneeB  5.  Le 
Tahac,  Fr.  ;  dcr  Tabak,  Ger.  ;  Tubacco,  Ital.  ;  Tabaco,  Span.  ;  and  Petum  or  Petunw, 
Brasil. 

612.'5.  The  species  cultivated  are  annuals,  natives  of  Mexico,  or  other  parts  of  America, 
and,  according  to  somt-,  of  both  hemispheres.  It  was  brought  to  Europe  early  in  the 
sixteenth  century,  after  the  discovery  of  America  by  Columbus,  probably  about  1519; 
from  Portugal  to  France  about  1560,  by  John  Nicot,  after  whom  the  plant  is  named; 
and  to  England,  according  to  Lobel,  about  1570;  according  to  Hume  by  Ralph  Lane, 
in  1586,  from  the  island  of  Tobacco  in  the  Gulf  of  Mexico,  whence  the  popular  name. 

G12t.  The  ciistmn  of  smoking  is  of  unknown  antiquity  in  Asia,  Persia,  and  other  eastern  countries; 
but  whether  the  plant  used  was  tobacco  is  very  doubtful.  The  natives  of  Mexico,  in  the  present  day,  not 
only  use  it  as  an  article  of  luxury,  but  as  a  remedy  for  all  diseases,  and,  when  provisions  fail  them,  for 
allaying  the  pains  of  hunger  and  thirst.  The  use  of  smoking  was  introduced  to  England  by  Capt.  Lane, 
who  had  learned  the  custom  in  Virginia,  in  1586.  He  brought  home  with  him  several  pipes  and  taught 
the  custom  to  Sir  Walter  Ralegh,  who  soon  acquired  a  taste  for  it,  and  began  to  teach  it  to  his  friends. 
He  gave,  we  are  told,  "  smoking  parties"  at  his  house  at  Islington,  when  the  guests  were  treated  with 
nothing  but  a  pijie  and  a  mug  of  ale  and  nutmeg.  {Bios;.  Brit.)  Down  to  the  time  of  Elizabeth,  it  was  not 
uncommon  for  ladies  to  smoke.  During  the  reign  of  James  her  successor,  most  of  the  princes  of  Europe 
violently  opposed  its  use.  James  of  England  wrote  a  book  against  it ;  the  Grand  Duke  of  Moscow  forbade 
its  entrance  into  his  territory  under  pain  of  the  knout  for  tlie  first  offence,  and  death  for  the  next.  The 
emperor  of  the  Turks,  the  king  of  Persia,  and  pope  Urban  VIII  ,  issued  similar  prohibitions,  all  of  which 
were  as  ridiculous  as  those  which  attended  the  introduction  of  coffee,  or  Jesuit's  bark.  At  present,  all 
the  sovereigns  of  Europe,  and  most  of  those  of  other  parts  of  the  world,  derive  a  considerable  part  of  their 
revenue  from  tobacco. 

612a.  The  eultivutiun  of  tobacco  on  the  Continent  was  not  attempted,  except  in  gardens,  till  the  beginning 
of  the  seventeenth  century.  Under  Louis  XIII.  and  XIV.,  its  cultivation  was  allowed  in  certain  i)ro- 
vinces  of  France  ;  and  about  the  sane  time  it  was  introduced  as  an  article  of  cottage  or  spade  culture,  in 
Holland,  Germany,  and  part  of  Sweden.  It  also  spread  into  Switzerland  and  Italy,  and  to  various  coun. 
tries  of  the  East.  It  is  at  present  cultivated  in  almost  every  country  of  the  world,  but  for  commercial 
imrposes  chiefly  on  the  Continent  and  islands  of  North  America,  and  more  especially  in  Virginia,  Cuba, 
and  St.  Domingo.  In  no  other  parts  of  the  world  is  it  so  well  manufactured  for  the  purpose  of  smoking 
as  in  Havanna. 

612B.  Til  Enf^land  the  practice  of  planting  and  growing  tobacco  began  to  creep  in  in  the  time  of 
Charles  II. ;  and  an  act  was  passed  fixing  a  penalty  of  10/.  for  every  rood  of  land  so  cultivated,  but  making 
it  lawful,  however,  to  grow  small  quantities,  not  exceeding  half  a  pole,  "  in  a  physic  or  university  garden, 
or  in  any  private  garden  for  physic  or  chirurgery."  This  act  and  others  were  confirmed  by  ditterent  acts 
during  the  reign  of  Geo.  III.  Notwithstanding  this  act,  however,  tobacco  was  much  cultivated  a  few 
years  prior  to  1782,  in  the  vales  of  York  and  Kyedale.  In  the  latter  district  it  did  not  excite  the  notice' of 
regal  authority;  and  was  cured  and  manufactured  by  a  man  who  had  formerly  been  employed  upon  the 
tobacco  plantations  in  America ;  who  not  only  cured  it  properly,  but  gave  it  the  proper  cut,  and  finally 
jirepared  it  for  the  pipe.  But  in  the  vale  of  York  the  cultivators  of  it  met  with  less  favourable  circum- 
stances. Their  tobacco  was  publicly  burnt,  and  themselves  severely  fined  and  imprisoned.  Penalties,  it 
was  said,  were  paid  to  the  amonnt  of  oO,UOO/.  This  was  enough  to  put  a  stop  to  the  illegal  cultivation  of 
tobacco.  IJut,  perhaps  rather  unfortunately,  it  has  likewise  put  a  stop  to  the  cultivation  of  that  limited 
quantity  of  half  a  rood,  which  the  law  allows  to  be  planted  lor  the  purpose  of  jihysic  and  chirurgery,  or 
destroying  insects. 

6127.  In  Scotland,  about  the  same  time,  tobacco  was  cultivated  in  various  parts,  more  especially  in  the 
neighbourhood  of  Kelso  and  Jedburgh.  Its  produce  was  so  great,  that  thirteen  acres  at  Crailing  fetched 
104/.,  at  the  low  rate  of  4rf.  per  lb.  (being  480  lbs.  per  acre),  and  would  have  brought  more  than  three  times 
as  much,  had  not  an  act  of  parliament  obliged  the  cultivator  to  dispose  of  it  to  government  at  that  price. 
i^County  Reports.) 

0128.  In  Ireland,  tobacco  was  introduced  into  the  county  of  Cork,  with  the  potato,  by  Sir  Walter 
Ualegh  ;  but  the  culture  of  the  former  does  not  appear  to  have  made  much  progress,  though,  according 
to  Humboldt,  it  preceded  that  of  the  potato  in  Europe  more  than  one  hundred  and  twenty  years,  having 
been  extensively  cultivated  in  Portugal  at  the  time  that  Sir  Walter  Ralegh  brought  it  from  Virginia  to 
I'ngland  in  1586.  A  writer  in  1725,  quoted  by  Brodigan,  says,  I  have  not  heard  that  a  rood  of  tobacco  was 
ever  planted  in  this  kingdom.  An  act  of  George  III.  repealed  several  preceding  acts,  that  prohibited  the 
growth  and  produce  of  tobacco  in  Ireland;  and  this  is  the  foundation  on  which  Ireland  now  rests  her 
claim  to  that  branch  of  culture.  Until  the  year  1828,  Brodigan  observes,  the  culture  was  limited  ;  but  in 
that  year  there  were  one  hundred  and  thirty  acres  under  tobacco;  and  in  1829,  one  thousand  acres  in 
Wexford  alone.  "  It  has  been  partially  cultivated  in  the  adjoining  counties  of  Carlow,  Waterford,  and 
Kilkenny,  and  in  other  places.  In  the  province  of  Connaught  an  experiment  was  made  in  the  vicinity  of 
Westport.  It  has  been  grown  in  one  or  two  instances  near  Dublin  ;  in  the  northern  section  of  the  king- 
dom two  or  three  trials  have  taken  place  on  a  small  scale;"  and  Mr.  Brodigan,  the  author  of  the  treatise 
from  which  we  quote,  has  cultivated  several  acres  in  the  neighbourhood  of  Drogheda,  preparuig  the  soil 
by  horse  labour  as  for  turnips. 

(il2y.  The  restrictive  system  will  probably,  at  no  distant  time,  be  removed  from  tobacco,  and  from  every 
f)(hcr  crop  ;  but  that  tobacco  ever  will  enter  into  the  general  course  of  crops  of  the  British  farmer,  we  do 
not  think  likely  ;  because,  when  trade  in  this,  as  in  every  thing  else,  is  once  made  free,  the  tobacco  of 
warmer  climates  will  unquestionably  be  preferred  to  that  of  the  British  isles.  At  present  there  is  a 
number  of  gentlemen  in  the  House  of  Commons  who  use  tobacco ;  but  should  its  use  become  unfashion- 
able among  the  higher  classes,  we  should  not  be  surprised  to  see  an  attempt  m.ade  to  lay  such  a  tax  on  the 
ibreign  commodity  as  would  give  the  landed  interest  a  monopoly  of  an  inferior  article,  which  would  thus 
be  forced  by  the  rich  on  the  poor.  We  trust,  however,  to  the  growing  political  sense  of  the  country,  to  the 
liirce  of  opinion,  in  short,  to  the  press,  to  avert  such  an  evil.  In  the  mean  time,  we  ardently  desire  to  see 
the  culture  of  tobacco  permitted  and  successfully  attempted  in  Ireland,  in  order  to  aid  in  employing  the 
population  of  that  cmintrv  ;  and  we  should  wish  also  to  see  every  cottager  in  the  three  kingdoms  "growing 
his  half  rood,  wliicli  the  law  permits,  and  which,  at  a  moderate  calculation,  ought  to  produce  4  lbs.  of 
tobacco  for  his  own  smoking  or  snutr,  or  lor  selling  to  his  neighbours.  I"or  this  pini'osc  we  shall  enter 
into  the  culture  of  tobacco  al  greater  length  than  might  otherwise  be  a<h  isablo. 


Be 


VI. 


TOBACCO. 


937 


603 


6 1 30.  Tlie  aim  tial  specks  of  tobacco,  like  the  annual  species  of  almost  all  dicotyledonous 
plants,  may  be  grown  in  every  countiy  and  climate ;  because  every  country  lias  a  sum- 
mer, and  that  is  the  season  of  life  for  annual 
plants.  In  hot,  diy,  and  short  summers,  like 
those  of  the  north  of  Russia  and  Sweden,  to- 
l)acco  plants  will  not  attain  a  large  size,  but  the 
tobacco  produced  will  be  of  delicate  quality 
and  good  flavour:  in  long,  moist,  and  not 
very  warm  summers,  such  as  those  of  Ireland, 
tlie  plants  will  attain  a  very  large  size,  per- 
Iiaps  as  much  so  as  in  "Virginia,  but  the  to- 
bacco produced  will  not  have  that  superior 
flavour,  whicli  can  only  be  given  by  abundance 
of  clear  sunshine,  and  free  dry  air.  By  a  skilful 
manufacture,  and  probably  by  mixing  the  to- 
bacco of  cold  countries  with  that  of  hot  coun- 
tries, by  using  different  species,  and  perhaps  by 
selecting  particular  varieties  of  the  Virginian 
species,  the  defects  in  flavour  arising  from  cli- 
mate may,  it  is  likely,  be  greatly  remedied, 

6131.  Species  and  varieties.  The  species  almost  every 
-A-here  cultivated  in  America  is  the  N.  Tabiicum 
{Jig.  8080,  or  Virginian  tobacco,  of  which  there  is  a 
variety  or  sub-species  known  as  N.  macrophylla,  but 
of  which  we  have  never  seen  any  plants.  N.  ri'istica 
(Ji^.  809.),  the  common  green  tobacco  [f.-.usse  tabac  of  the  French,  and  Bauern  Tubac  of  the  Germans), 

is  very  generally  cultivated  almost  to  the  exclusion  of  the 
other  species  in  the  north  of  Germany,  Russia,  end  Sweden, 
where  almost  every  cottager  grows  his  own  tobacco  for 
smoking.  It  also  seems  to  be  the  principa*  sort  grown  in 
Ireland.  There  is  a  variety  of  it  cultivated  in  Wexford, 
erroneously  denominated  Oronooko,  and  another  commonly 
called  negro-head.  Both  are  very  hardy  and  very  pro. 
ductive,  but  the  produce  is  not  of  a  very  good  flavour. 
There  are  other  species  grown  in  America;  the  best  Ha. 
vannah  cigars  are  said  to  be  made  from  the  leaves  of  N.  re- 
p.inda  (/7^.810.  a),  a  species  introduced  to  this  country  from 
Havannah  so  late  as  1823.  The  Indians  of  the  Rocky  Moun- 
tduis  of  North  America  are  said  to  prepare  their  tobacco 
from  N.  quadrivalvis  (/g-.  810.  6),  introduced  in  1811,  and 
N.  mftna  {fig.  810.  c)  introduced  in  1823.  These  species  are  all 
annuals,  and  the  last  requires  the  protection  of  a  green-house 
to  make  it  ripen  its  seeds.  There  are  several  very  distinct 
varieties,  if  not  species,  cultivated  in  the  Caraccas,  of  which 
some  account  by  Mr.  Fanning,  proprietor  of  the  Botanic 
Garden  of  the  Caraccas,  w  ill  be  found  in  the  Gardcttcr's 
Magazine,  vol.  v\.  p.  327.  There  are  also  some  other  annual 
species,  and  some  species  of  the  genus  Petiinirt  which 
is  nearly  allied  to  the  tiicotiuna,  the  leaves  of  which 
might  be  manufactured  into  very  good  tobacco.  There 
can  be  little  doubt  that  the  N.  Tahucum,  the  seeds  of 
which  may  be  purchased  in  every  seed-shop,  is  alone  de. 
serving  the  attention  of  the  British  cultivator,  as  a  first 
experiment. 

CI 32.  Sod,  In  a  strict  sense,  the  native  soil  of  the  tobacco  is  unknown  in  this 
country  ;  by  which  we  mean  the  primitive  earths  or  rocks  to  which  it  belongs.  We 
iire  inclined  to  attribute  it  to  alluvium  and  sand-stone  rather  than  to  clay  or  lime.      In 
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Virginia  the  best  tobacco  is  grown  in  a  rich  loamy,  but  rather  liglit  soil,  which  has 
been  newly  taken  into  cultivation.  In  Alsace,  where  we  have  seen  stronger  tobacco  of 
the  Virginian  kind  than  in  any  other  part  of  France  or  in  Germany,  the  soil  is  "a  brown 
loam,  rather  light  than  heavy,  such  as  would  grow  excellent  potatoes  and  turnips,  and 
which  has  l)een  for  an  unknown  period  under  tlie  plough.  Wherever  potatoes  or  turnips 
may  be  cultivated,  there  we  think  tobacco  may  be  grown. 

6133.  Climate-  As  it  is  beyond  a  doubt  that  the  best  tobacco  is  produced  in  countries 
within  the  tropics,  it  is  evident  that  it  cannot  be  worth  culture  in  Britain  in  situations 
not  naturally  mild  or  warm.  Tobacco  can  never  be  worth  growing  in  situations  much 
above  the  level  of  the  sea,  nor  on  wet  springy  soils  or  northern  exposures. 

6134.  Culture.  We  shall  notice  in  succession  the  practice  in  the  West  Indies,  Vir- 
ginia, and  Maryland,  in  Alsatia,  in  Holland,  in  the  South  of  France,  and  in  Ireland, 
as  lately  practised  by  Mr.  Brodigan,  and  suggest  what  we  think  the  best  mode.  We 
shall  di'aw  our  information  chiefly  from  a  valuable  article  in  the  Kouveau  Cows  Complet 
d' Agriculture,  edition  182.%  and  from  the  treatise  of  T.  Brodigan,  Esq.,  1830;  looking  into 
Carver's  Treatise  on  the  Tobacco  Plant,  1779;  Tatham's  Historical  and  Practical  Essai/, 
1800;  Jennings's  Practical  Treatise,  1830;  and  our  own  notes  of  1813-15,  18,  19,  and 
1828,  on  Sweden,  Germany,  and  France. 

()135.  Culture  in  the  West  Indies.  In  the  island  of  Tortuga,  the  tobacco  seeds  are  sown  in  beds  twelve 
feet  square,  and  transplanted  intp  the  fields  when  about  the  size  of  young  lettuces,  in  rows  three  feet  apart, 
and  the  plants  three  feet  distant  in  the  row.  The  soil  is  hoed  and  kept  clear  of  %voeds,  and  the  plant 
stopped  when  about  a  foot  and  a  half  high.  The  buds  which  push  from  the  axillte  of  the  leaves  are  taken 
out  with  the  finger  and  thumb,  in  order  to  throw  the  whole  force  of  the  plant  into  the  leaves.  When  the 
edges  and  points  of  the  leaves  begin  to  get  a  little  yellow,  the  stalks  are  cut  over  by  the  surface  when  the 
leaves  are  wholly  freed  from  dew  ;  they  are  then  carried  into  a  close  house,  so  close  as  to  shut  out  all  air, 
and  hung  upon  lines  tied  across  for  the  puri'ose  of  drying.  When  the  stalks  begin  to  turn  brownish,  they 
are  taken  otrthe  lines  and  put  into  a  large  bin  or  chest,  and  heavy  weights  laid  on  them  for  twelve  days. 
They  are  then  taken  out,  and  the  leaves  stripped  from  the  stalks,  again  put  into  the  bin,  and  again  well 
pressed,  and  complelely  excluded  from  air  for  a  month.  They  are  now  taken  out  ar.d  tied  into  bundles, 
of  about  sixty  leaves  in  each,  which  bundles  are  kept  completely  excluded  from  the  air  in  a  box  or  chest 
till  wantcil  i'or  disposal  to  the  manufacturer.  (Dr.  Ba>-/ia»i,  a  contemporary  of  Sir  Hans  Sloan,  in 
Jamaica,  as  quoted  by  Brodigan,  p.  121.)  The  species  to  which  the  above  account  refers,  is,  in  all  proba. 
bility,  theN.  repanda. 

G136.  Culture  in  Virginia  and  Marylayid.  New  soil  of  a  medium  quality  is  preferred  :  the  seeds  are 
mixed  with  six  times  their  bulk  of  wood-ashes  or  sand,  sown  on  beds  of  finely  prepared  earth,  as  early  in 
spring  as  possible,  and  covered  with  straw,  branches,  or  boards  at  nights  when  any  danger  is  apprehended 
from  frosts  ;  they  are  of  course  kept  clear  of  weeds.  The  field  intended  for  the  plants  is  in  the  mean  time 
well  laboured  with  the  jjlough  ;  it  is  laid  into  ridglets  three  feet  wide,  and  along  the  centre  of  each  a 
row  of  plants  is  placed  by  means  of  a  line  marked  with  knots,  at  three  feet  apart ;  the  plants  of  the  one 
row  alternating  with  the  intervals  of  the  other;  so  that  when  the  field  is  completed,  the  whole  stand  in 
quincunx.  The  plants  are  taken  from  the  seed-bed  to  the  field  when  they  have  five  or  six  leaves  exclu- 
sive of  the  seed  leaf;  but  they  may  be  transplanted  with  fewer  or  more  leaves  in  moist  or  cloudy  weather. 
They  are  taken  up  carefully,  raising  the  earth  tnider  them  with  a  spade,  and  carrying  them  to  the  field  in 
a  basket,  and  they  are  planted  with  dibbers  an  inch  in  diameter  and  fifteen  inches  long.  They  are 
inserted  as  deep  as  the  seed  leaf,  but  no  deeper.  In  a  month  afterwards  they  will  have  grown  a  foot  in 
height,  and  will  require  to  be  hoed  and  weeded.  When  they  have  attained  the  height  of  two  feet,  the 
summit  of  each  plant  is  pinched  out,  and  the  lower  small  leaves,  and  any  others  dirtietl  or  injured  by 
insects,  picked  off.  From  eight  to  twelve  good  leaves  may  now  remain  on  each  plant.  The  remaining 
part  of  the  culture  consists  chiefly  in  removing  weeds  or  insects,  and  in  pinching  out  the  buds  which 
appear  in  the  joints  or  axillae  of  the  leaves.  From  the  time  that  the  tops  of  the  plants  are  pinched  off,  till 
that  when  the  crop  is  fit  to  be  gathered,  is  generally  about  five  or  six  weeks.  During  this  time  the  plants 
are  looked  over  two  or  three  times  evoi-j'  week,  for  the  purpose  of  pinching  off  the  lateral  buds,  so  as  to 
confine  the  entire  eftbrt  of  vegetation  to  the  nourishing  of  the  eight  or  twelve  leaves.  When  the  leaves 
begin  to  change  colour,  droop  at  the  extremities,  begin  to  smell  rather  more  strongly,  to  become  furrowed, 
rougher  to  the  touch,  and  easily  broken  when  bent,  the  plants  are  cut  over  by  the  surface  when  the  dew 
is  completely  removed  from  them.  .Some  cut  them  an  inch  under  the  surface,  and  others  an  inch  above 
it.  Each  plant  is  left  on  the  spot  where  it  is  cut  for  one  day,  and  turned  in  the  course  of  that  day  three  or 
four  time.*,  to  expose  every  part  equally  to  get  dried  by  the  heat  of  the  sun.  Sometimes  the  plants  are 
gathered  into  heaps,  and  remain  on  the  field  during  the  night  in  order  to  be  spread  out  again  the  next  day  ; 
but  more  generally  they  are  collected  together  before  the  dew  begins  to  fall,  and  put  into  a  bin  covered  with 
boards  on  which  stones  are  laid,  and  left  in  that  situation,  excluded  from  the  air,  for  three  or  four  days  to 
ferment.  Afterwards  they  are  taken  out,  two  and  two  tied  togetherat  the  root  end  of  tlie  stem,  or  the  same 
effect  produced  by  running  a  peg  through  them,  then  hung  across  lines  or  cross-beams,  and  thus  dried  in  ojien 
sheds.  After  theplants  have  been  completely  dried,  they  are  taken  down  from  the  cords,  ix)les,  or  beams, 
to  which  they  have  been  attached,  in  a  moist  day  ;  because  if  they  were  to  be  handled  in  a  very  dry  day,  the 
leaves  would  fall  to  pieces,  or  crumble  into  powder.  They  are  now  spread  on  hurdles  in  heaps,  and  covered 
with  mats  for  a  week  or  two  to  sweat :  during  this  time  the  heap  is  frequently  examined  and  turned,  in 
order  that  every  part  may  be  equally  heated  and  fermented,  and  no  part  burnt.  This  is  said  to  be  the 
most  difficult  part  of  the  preparation,  as  it  unquestionably  is  of  the  art  of  making  hay  ;  experience  alone 
can  teach  its  attainment.  'Ihe  fermentation  being  completed,  the  leaves  are  separated  from  the  stems, 
the  latter  thrown  away,  and  the  former  separated  into  three  classes,  bottom  leaves,  top  leaves,  and  middle 
leaves  These  leaves  are  now  dried  under  cover,  and  tied  together  in  bundles  of  ten  or  twelve,  which  are 
called  manoques  or  hands  ;  these  are  packed  in  regular  layers  into  casks  or  boxes,  and  compressed  so  as  to 
exclude  all  air  by  means  of  a  round  board  of  the  same  di.ameter  as  the  interior  of  the  cask,  and  which  is 
every  now  and  then  put  in  and  pressed  down  by  means  of  a  lever,  which  communicates  a  pressure  of  be- 
tween oOOO  and  4000  pounds.  This  manner  of  close  packing  is  essential  for  the  preservation  of  the  tobacco. 
The  operation  is  always  performed  when  the  air  is  humid,  because,  as  before  observed,  dried  tobacco  is 
extremely  brittle.  Good  tobacco  thus  prepared  no  longer  ferments,  except  very  slightly  in  the  succeeding 
spring  or  summer,  and  which  is  found  to  be  an  advantage.  The  finest  tobacco  is  grown  in  the  west  of 
Virginia  and  Maryland,  near  the  Alleghany  Mountains,  where  the  temperature,  during  its  growing  season,  is 
between  60°  and  70°.  (N.  Cours  Cump/eld'Agr.Sfe.)  Thespeciesin  this  case  is  unquestionably  N.  Tabticum. 

6137.  Culture  of  the  tobacco  in  Hollaiul.  The  species  is  chiefly  N.  Tabiicuin,  but  sometimes  N.  rfistica. 
The  culture  is  carried  to  a  considerable  extent,  especially  in  the  provinces  of  tiuelders  and  Utrecht.  The 
seed  is  sown  in  hotbeds,  ten  feet  broad,  and  of  any  convenient  length  ;  the  dejrth  of  llie  dung  of  the  bed  is 
two  feet,  and  the  frame  which  is  placed  on  it  is  sometimes  covered  with  sashes,  but  more  commonly  with 
mats  only  during  night?.     The  plants  are  transplanted  into  fields  which  receive  a  sort  of  garden  culture. 
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The  surface  is  laid  out  into  beds  or  ridglets  two  feet  and  a  half  wide,  with  alleys  between  of  nine  incljcs 
or  a  foot.  The  beds  are  raised  two  feet  above  the  alleys,  and  are  composed  of  alternate  layers  of  rich  soil 
and  dung  rotten  almost  to  mould.  The  direction  of  the  bed  is  north  and  south,  and  on  each  two  rows  of 
plants  are  inserted  at  eighteen  inches'  distance  between  the  rows,  and  at  the  same  between  plant  and  plant ; 
the  plants  of  one  row  alternating  with  the  interstices  of  the  others.  The  summer  culture  is  the  same  as 
in  Virginia,  but  the  gathering  of  the  crop  is  differently  performed.  Wlien  the  leaves  have  shown  the 
usual  symptoms  of  maturity,  the  lowest,  or  those  of  the  third  quality,  and  tlie  middle  leaves,  or  those  of 
the  second  quality,  are  strif.ped  off  and  kept  separate,  and  from  four  to  six  at  top  left  on  for  some  time 
longer.  The  leaves  stripped  oft' are  separately  dried,  and  in  the  mean  time  the  plants  watched,  and  every 
sucker  or  bud  which  makes  its  appearance  pinched  off.  The  top  leaves,  or  those  of  the  first  quality,  are 
gathered  when  ready  ;  and  all  the  remaining  parts  of  the  process  with  the  three  qualities  is  exactly  the  same 
as  in  Virginia.     {Ibid.) 

fil.'JS.  Culture  in  Alsntia,  and  generally  in  the  north  and  west  of  France  and  south  of  Germany.  The 
peed,  chiefly  of  N.  Tabucuin,  is  sown  in  March,  or  even  earlier,  in  beds  of  tine  mould  in  a  garden,  covered 
at  night,  and  till  it  comes  up,  during  day  also,  with  straw  mats.  When  it  begins  to  come  up,  these  are 
removed  by  nine  o'clock  in  the  morning,  and  put  on  again  when  the  sun  goes  down.  After  the  plants 
have  produced  their  seed  leaves,  the  straw  mats  are  supported  by  hoops  or  rods,  so  as  not  to  injure  the 
plants.  About  the  end  of  April,  the  plants  will  be  found  to  have  attained  from  two  to  four  leaves,  ex- 
clusive of  their  seed  leaves;  and  from  this  time  to  the  middle  of  June  is  considered  the  season  for  trans- 
planting them  into  the  fields.  The  best  crops,  other  circumstances  the  same,  are  obtained  from  plants 
transplanted  before  the  middle  of  May.  Both  in  Holland  and  Alsatia,  sheep's  dung  is  found  the  best 
manure  for  the  tobacco.  The  ground  is  made  as  fine  as  possible,  not  laid  into  ridges  unless  wet,  and  the 
plants  are  planted  in  rows,  generally  two  feet  and  a  half  apart,  and  the  plants  alternating  at  the  same  dis- 
tance in  the  row.  Much  of  the  value  of  the  crop  depends  on  the  dryness  and  warmth  of  the  summer,  a 
good  wine  year  being  invariably  a  good  tobacco  year.  In  cold  wet  seasons  many  of  the  lower  leaves  be- 
come rusty  or  spotted  ;  and  though  these  do  not  always  appear  before  the  second  fermentation,  yet  they 
ultimately  become  obvious  by  changing  into  holes  after  the  last  drying ;  their  inferiority  then  becomes 
obvious  to  the  purchaser.  The  top  leaves  alone  are  those  used  for  manufacturing  into  snuff,  and  they 
bring  much  the  highest  price.  These  leaves  generally  remain  on  the  plant  till  the  twentieth  of  August; 
but  the  lower  leaves  are  commonly  gathered  by  the  fifteenth  of  July.  Tlie  tops  of  the  plants  are  not 
generally  pinched  off  till  about  the  lieginning  of  August,  and  they  continue  gathering  leaves  from  that 
time  till  they  are  interrupted  by  white  frost.  Every  eight  days  after  the  operation  of  topping,  the  side 
buds  are  pinched  off  After  the  leaves  arc  gathered,  they  are  tied  on  the  spot  in  bundles  according  to 
their  qualities  ;  and  when  they  are  taken  to  the  drying  shed,  they  are  again  separated  and  picked,  and  all 
those  of  one  quality  threaded  together  on  lines,  leaving  a  space  about  the  width  of  a  finger  between  each 
leaf.  The  lines  thus  charged  with  leaves  are  stretched  from  one  side  to  the  other  of  the  drying  shed,  or 
lengthwise  under  the  eaves  of  cottage  roofs,  which  are  made  to  project  from  one  foot  to  three  feet  for  the 
purpose  of  drying  tobacco  and  maize.  The  more  extensive  growers  have  large  sheds  or  barns  on  purpose, 
and  these  are  always  constructed  with  openings  on  all  sides,  so  as  to  admit  of  the  most  perfect  ventilation. 
When  the  air  does  not  circulate  freely  among  the  leaves,  instead  of  drying  yellow  they  dry  green  or 
black,  lose  their  grateful  odour,  and  the  midribs  become  rotten,  and  tlie  whole  leaf  falls  to  pieces. 
Leaves  which  on  the  plant  were  most  exposed  to  the  sun  and  dews,  such  as  the  top  leaves,  always  dry  to 
the  finest  yellows.  The  leaves  remain  in  the  drying  sheds  till  the  weather  has  become  decidedly  cold  in 
November  or  December,  tliough  some  of  the  leaves  of  inferior  qualities  are  frequently  purchased  for  the 
manufacture  of  smoking  tobacco  in  the  month  of  October.  But  these  must  be  immediately  manufactured, 
otherwise  when  lying  together  they  contract  a  bad  smell.  The  threads  of  leaves  being  ready  to  take 
down,  the  leaves  are  not  taken  off  the  threads,  but  they  are  laid  down  in  a  humid  mild  day  on  a  dry  airy 
floor,  one  above  another  to  the  depth  of  from  fourteen  inches  to  half  a  foot.  Here  they  lie  for  some 
time,  being  examined  occasionally  to  see  that  they  are  not  heating  ;  if  they  heat,  they  are  immediately 
hung  up  again  ;  if  they  do  not,  they  remain  in  that  position  till  wanted  by  the  manufacturer.  Often, 
indeed,  they  are  manufactured  as  soon  as  properly  dried  on  the  strings.    {Ibid.) 

G1.j9.  The  culture  of  tobacco  in  the  south  of  Fratice  is  not  materially  difl'erent  from  what  it  is  on  the 
south  banks  of  the  Rhine.  The  tobacco  of  the  south  of  France  is  naturally  of  a  better  quality  ;  but  the 
care  taken  of  it  by  the  cultivators,  especially  in  the  drying  and  fermenting,  being  less  than  in  less  favour- 
able climates,  thequalitv  becomes  reduced,  so  that  the  tobacco  of  Alsace  is  preferred  to  that  of  Garonne. 
The  jilants  are  cut  over  with  all  their  leaves  on  as  in  Virginia,  and  they  are  hung  up  to  dry  in  pairs  across 
strings  or  beams.  Being  thoroughly  dried,  the  leaves  are  separated,  tied  up  in  hands,  and  laid  in  heaps  to 
ferment.  These  heaps  are  placed  on  boarded  floors  raised  three  or  four  inches  above  the  surface  of  the 
soil ;  they  are  made  two  feet  broad  and  two  feet  high,  the  width  requiring  exactly  two  hands,  half  of  the 
one  hand  overlajiping  half  of  the  other,  and  the  ends  or  footstalks  of  the  leaves  of  both  being  outwards. 
This  operation  is  commonly  performed  between  the  fifteenth  of  November  and  the  filteenlh  of  January, 
and  the  tobacco  remains  in  that  state  till  it  is  purchased  by  the  manufacturer.  The  manufacturer  having 
agreed  for  the  price,  makes  up  the  hands  into  round  balls  of  three  or  four  hundred  pounds  weight ;  takes 
these  home,  unrolls  them,  separates  the  leaves,  classes  them  according  to  their  qualities,  and  finally  puts 
them  in  hogsheads,  packing  them  closely  by  means  of  presses.  In  these  hogsheads  the  tobacco  remains 
till  taken  out  to  be  made  into  snuff,  cigars,  or  common  smoking  tobacco. 

OIK).  T/w  cullure  qf  tobacco  in  lrcla7id,  as  practised  by  Brouigan  in  Meath,  is  thus  given.  Hotbeds  like 
tiiosc  made  for  cucumbers  are  to  be  prepared  in  March,  and  the  seeds,  Mr.  Brodigan  does  not  seem  to  have 
known  what  species  he  cultivated,  sown  any  time  from  the  fifteenth  of  that  mouth  to  the  first  of  April. 
In  the  beginning  of  May  the  iiUints  may  be  hardened  by  exposure  to  the  air,  and  by  the  fifteenth  or  twen. 
tieth  of  that  month  they  may  be  transplanted  into  the  open  field  without  injury.  Foity  thousand  plants  fit 
for  transplanting  may  be  raised  on  an  area  of  one  hundred  square  feet.  According  to  Carver,  a  square 
yard  will  rear  about  five  hundred  plants,  and  allow  proper  space  for  their  nurture  till  they  are  fit  for 
transjjlanting.  The  field  was  prepared  in  every  respect  the  same  as  for  turnips;  the  drills  or  ridglets 
were  eighteen  inches  apart,  and  the  manure,  of  which  a  good  supply  was  given,  buried  in  the  centre  of 
each  ridglet.  The  plants  were  put  in  with  spades,  at  eighteen  inches  apart,  along  the  centre  of  the 
ridglet,  and  afterwards  watered.  "  The  planters  were  followed  by  women,  with  their  aprons  full  of  long 
grass,  with  which  they  covered  each  plant,  and  confined  it  by  placing  a  stone  or  lump  of  earth  at  both 
ends  ;  this  covering  is  indispensable,  unless  the  weather  prove  wet  and  cloudy.  Such  is  the  extreme  deli, 
cacy  of  the  plant,  that  it  will  not  bear  the  heat  of  the  sun,  until  it  has  so  far  set  in  the  soil  as  to  be  able  to 
supply  the  loss  by  evaporation.  This  will  not  be  for  some  days,  during  which  time  the  cover  cannot  be 
safely  removed,  and  watering,  to  the  extent  of  a  pint  a  plant,  may  be  daily  used.  Some  of  the  respectable 
planters  in  the  county  of  Wexibrd  have  used  pots  as  a  covering  for  the  plants,  of  which  some  thousands 
will  i,e  necessary.  Others  have  used  large  oyster  shells,  cabbage,  or  doi  k  leaves.  1  tried  all  these  methods, 
and  experience  has  satisfied  me  that  the  mode  I  practised  has  decided  advantages.  It  protects  the  plant 
.'Ulficiently  against  the  sun,  and  the  water  passes  freely  through  it :  wheieus  v.herc  pots  or  leaves  are  used, 
they  must  be  removed  to  admit  water,  and  in  case  of  rain  the  plants  receive  little  or  no  bemtit  from  it. 
The  operation  of  planting  may  be  continued  until  the  twentieth  of  June,  but  the  earlier  the  better  after 
the  frosts  have  passed  away.  In  America  and  France,  I  found,  that  four  monthsweiegenerallv  considered 
as  necessary  for  the  nutrition  of  the  plants  ;  and  that  time  in  this  climate  cannot  be  allowed,'  unless  they 
are  put  down  early."     (p.  leO.) 

<iHI.  Tiic  suiiDiier  management  of  tobacco,  hy  'iAr.VroA\san,<:ous\i>{on  in  loosening  the  soil  about  the 
plants,  removing  the  weeds,  watering  "  for  weeks  together,"  taking  off  the  decayed  leaves  at  bottom,  toi>. 
ping  when  the  plant  has  from  nine  to  fourteen  good  leaves,  and  rrp^"vi.,g  ti^,  gjjjp  ^uds  as  they  appear. 
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6U2.  The  curing  process,  by  Mr.  Brodigan,  is  as  follows  :  — About  the  middle  of  August,  the  plants  havii)g 
gttaincd  their  full  size,  four  or  five  of  the  bottom  leaves  of  each  plant  are  taken  off,  "  suffered  to  lie  on  the 
around  for  some  time ;  and  when  they  lose  their  brittleness,  and  can  be  safely  handled,  they  are  carried 
home  to  a  barn,  and  there  put  in  a  heap  for  fermentation.  The  heap  is  turned,  placing  tliat  in  the  centre 
U'hicli  was  before  in  the  bottom  or  exterior,  and  the  temperature  is  not  allowed  to  exceed  KlOO  or  110°. 
After  remaining  two  or  three  days  in  this  heap,  the  leaves  are  spread  out  and  cooled,  and  strung  by  the 
midrib  on  lines  of  packthread;  they  are  then  hung  up  in  an  airy  shady  place,  roofed  in.  When  the 
leaves  thus  suspended  have  acquired  an  auburn  colour,  they  are  fit  for  a  second  fermentation.  "  A 
quantity  of  hay  must  be  placed  between  the  tobacco  and  the  ground,  and  the  heap  may  be  made  of  an 
oblong  or  conic  figure,  the  end  of  the  stems  being  placed  inwards.  The  heap  being  made,  it  is  to  be  sur- 
roundeil  with  hay,  blankets,  or  other  close  covering.  The  period  for  this  fermentation  will  depend  upon 
the  state  of  the  weather,  and  the  dryness  and  size  of  the  leaves.  In  four  or  five  days  I  generally  found 
the  heat  sufficiently  high  to  penetrate  and  reduce  the  stems,  and  when  that  is  accomplished  the  heap  is  to 
be  cooled  bv  spreading  it  out  to  dry.  In  reducing  very  strong  tobacco,  1  found  it  necessary  to  permit  the 
heat  to  ascend  to  126°.  In  GO  hours  1  found  the  heat  had  attained  i;0°,  and  in  72  hours,  126°  ;  but  the 
general  range  of  the  second  fermentation  was  from  120°  to  I2j°  Fahrenheit.  In  some  cases  I  had  to  resort 
to  a  third  fermentation  of  the  same  tobacco,  but  the  heat  did  not  rise  beyond  90°.  Upon  this  important 
point  of  fermentation,  or  sweating  the  tobacco,  I  have  given  the  result  of  my  practice.  For  greater  accu- 
racy, and  the  benefit  of  the  inexperienced,  I  have  given  it  from  a  thermometer ;  but,  at  the  same  time,  the 
hand  and  feeling  of  a  practised  overseer  can  direct  the  process.  As  soon  as  the  tob.acco  has  been  pertectly 
dried,  by  exposure  to  the  sun  ai:d  the  weather,  it  is  still  necessary  to  dry  any  remaining  moisture  in  the 
midribs,  for  which  purpose  they  must  be  packed  so  as  to  be  outside,  that  the  air  may  have  its  influence 
upon  them.  When  they  are  perfectly  dry  and  hard,  the  tobacco  may  be  considered  as  fit  for  use,  although 
it  will  possess  more  or  less  of  crudeness  until  the  month  of  March  following.  To  correct  this  crudity,  or 
any  acrimony  that  may  exist,  different  preparations  are  used  in  diirerent  countries.  In  Brazil  the  leaves 
are  steeped  in  a  decoction  of  tobacco  and  gum  copal.  In  Virginia,  I  understood,  they  sprinkle  the  tobacco, 
in  the  packing  process,  with  diluted  rum  and  molasses  ;  and  in  Ireland  they  sprinkle,  in  the  packing  pro- 
cess, with  a  decoction  of  the  green  tobacco  stems,  or  a  decoction  of  hay,  with  a  small  portion  of  molasses  : 
the  effect  of  this  innocent  application  is  to  soften  and  improve  the  flavour,  darken  the  colour  of  the  to- 
bacco, and  render  it,  in  appearance,  a  more  merchantable  commodity.  'I'he  next  and  last  operation  is  to 
tie  the  leaves  in  hands,  and  pack  them  in  bales  or  portable  packages."     (p.  166.) 

6143.  Iinproveinents  in  the  curing  process.  Some  of  Mr.  Brodigan's  tobacco,  he  informs  us,  only  wanted 
age  to  be  as  good  as  Virginia.  Tobacco  improves  by  a  sea  voyage,  as  it  undergoes  a  certain  degree  of  fer. 
mentation  in  the  hogsheads  in  the  spring  or  summer  months.  Drying  houses  heated  by  flues  or  steam,  as 
now  erected  in  America,  he  thinks  would  be  an  improvement  iji  Ireland.  Captain  Basil  Hall  visited  a 
tobacco  plantation  on  James  River,  and  found  the  house  in  which  the  hands  were  hung  up  with  fires  of 
wood  made  upon  the  earthen  floor.  The  flavour  of  the  wood  burnt  in  this  way,  Mr.  Brodigan  states,  is 
now  strongly  perceptible  in  the  tobacco  of  late  years  imported  from  America. 

6144.  As  suggestions  derived  from  considering  what  we  have  read  and  observed  on  the 
subject  of  cultivating  and  curing  tobacco,  we  submit  tlie  following. 

fil4j.  Where  a  farmer,  who  thoroughly  understands  and  successfully  practises  the  Northumberland 
mode  of  cultivating  turnips,  intends  growing  tobacco  as  a  field  crop,  we  would  recommend  him  to  prepare 
the  soil  exactly  as  for  Swedish  turnips,  give  a  double  dose  of  well  rotted  manure,  mix  the  seed  with  fifty 
times  its  bulk  of  sand  or  bone  dust,  and  sow  with  Common's  turnip  drill,  usually  called  French's,  about 
the  middle  of  May.  When  the  plants  come  up,  they  may  be  thinned  out  as  turnips  are,  to  sixteen  or 
eighteen  inches  apart,  and  topped  in  the  beginning  of  .\ugust.  The  rest  of  the  process  may  be  conducted 
as  in  Alsace,  drying,  however,  in  a  barn  or  house  heated  by  an  iron  stove.  A  cottager,  or  spade  cultivator, 
may  find  it  worth  his  while  to  sow  in  a  hotbed  or  in  a  flower  pot,  and  transplant:  he  may  dry  his  leaves 
the  first  time  under  the  eaves  of  his  cottage,  and  the  second  time  in  his  garret ;  or  if  the  quantity  is  small 
for  home  use,  in  his  kitchen.  For  his  tobacco  liquor,  or  sauce,  he  may  grow  a  score  or  two  of  poppy  plants, 
collect  the  opium  from  them,  and  mix  this  with  whisky  or  spirit  of  any  kind,  in  which  abundance  of 
peach  leaves,  or  a  few  leaves  of  Laiirus  nubilis,  or  one  or  two  of  the  common  laurel,  have  been  infused, 
adding  water  and  salt  as  directed  above.  A  gardener,  where  there  are  hothouses  and  hothouse  sheds, 
may  dry  and  ferment  in  them  ;  and  inileed  with  such  opportunities,  and  seeds  of  N.  repandum,  he  ought 
to  grow  better  tobacco  than  any  person  whatever  not  in  Virginia  or  the  West  Indies. 

filAQ.  Produce.  According  to  ISIorse  (American  Geograplii/),  "  An  industrious  person 
in  IMaryland  can  manage  6000  plants,  which,  at  a  yard  to  each  plant,  cover  considerably 
more  than  an  English  acre  of  ground;  — the  produce  of  these  6000  plants  is  1000 lbs. 
of  tobacco.  *  A  hogshead,'  says  Warden,  '  weighing  1350  lbs.,  is  considered  a  good  crop, 
and  sufficient  employment  for  one  labourer.  In  general  foiu-  plants  will  yield  a  pound, 
though  very  rich  land  will  yield  double  the  quantity.  On  the  fresh,  rich  landsof  Kentucky, 
from  1000  to  1500  lbs.  are  raised  per  acre.'  "  (Brodigan,  p.  189.)  The  leaves  of  four 
plants  in  ^'irginia  make  one  pound  of  tobacco.  According  to  Brodigan,  the  average 
produce  in  the  county  of  Wexford  is  1200  lbs.  per  English  acre.  In  Meath,  he  has 
iiad  16S0  lbs.  per  English  acre.  The  money  cost  of  production  he  estimates  at  18/.  where 
vhe  land  is  prepared  by  horse  labour,  and  30/.  where  it  is  prepared  by  manual  labour,  per 
Englisii  acre.    The  produce,  at  16/.  8s.  per  hogshead  of  1350  lbs.,  barely  pays  the  expense. 

6147.  To  save  seed.  Allow  a  few  of  the  strongest  })lants  to  produce  their  flowers  ;  they 
will  have  a  fine  appearance  in  July  and  August,  and  in  a  favourable  season  each  plant 
will  ripen  as  much  seed  in  Septetnber  as  will  sow  a  quarter  of  an  acre  by  the  drill 
system  of  culture,  or  stock  half  a  dozen  acres  by  transplanting. 

6148.  The  value  of  tobacco  as  an  agricultural  crop  is  much  diminished,  from  the  cir- 
cumstarvce  of  its  producing  no  manure. 

6I41>.  "  The  arguments  of  the  immortal  Jefferson  against  the  culture  of  tobacco,  and  in  favour  of  wheat, 
have  their  weight  in  Virginia,  where  manure  is  not  to  be  procured  in  proportion  to  the  demand,  and  where 
the  produce  of  that  state  has  to  enter  into  competition  with  that  of  the  fresh  lands  of  the  western  country. 
It  is  perfectly  true,  that  where  tobacco  is  generally  cidtivated,  his  picture  of  wretchedness  is  realised.  It  is 
the  same  in  France,  in  the  wine  districts,  where  the  people,  from  the  want  of  corn,  and  the  hogs,  poultry, 
and  other  essential  comforts  it  produces,  are  the  most  wretched  of  any  in  that  country.  It  is  with  tobacco 
in  America  as  with  sugar  in  the  West  Indies,  both  are  cultivated  from  their  relative  advantages  over 
other  crops.  Sugar  is  more  profitable  than  tobacco  in  the  West  Indies,  although  the  tobacco  grown  there 
is  of  superior  quality,  and  tobacco  is  preferred  in  America  to  wheat,  where  the  soil  and  climate  admit  its 
cultivation.  In  some  situations  it  is  grown  as  a  matter  of  necessity  :  such  is  the  richness  of  their  alluvial 
And  fr4;sh  lands,  that  wheat  cannot  be  produced  until  that  excess  of  fertility  is  reduced  by  a  course  of 
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tobacco,  maize,  or  hemp."  (Brodigan,  p.  84.)  The  farmers  of  Virginia,  as  the  immortal  Jeflerson  pre- 
dicted (Hist,  of  I'irgim'a),  have  now  ascertained  that  it  is  better  to  raise  wheat  at  one  dollar  a  bushel  than 
tobacco  at  eight  dollars  per  hundred  weight.  (Ibid.  p.  127.)  As  a  source  of  labour,  Mr.  Brodigan  thinks 
the  culture  and  cure  of  tobacco  a  desirable  employment  for  the  rural  population  of  Ireland.  Its  great 
advantage  is  that  it  affords  employment  for  those  intervals  when  the  labouring  poor  are  at  present  destitute 
of  occupation.  "  The  cultivation  of  a  potato  crop  is  of  vital  importance  to  the  Irish  peasant  ;  but  as  soon 
as  that  crop  is  planted,  there  is  a  long  interval  of  idleness  and  distress.  The  stock  of  potatoes  is  then 
generally  exhausted  or  unfit  for  use,  and  the  summer  months  are  the  most  pinching  times  with  the  poor. 
The  planting  of  tobacco  may  be  may  be  said  to  commence  when  the  other  is  furnished ;  and  the  field 
management  occupies  the  interval  until  the  corn-harvest.  Again,  between  the  corn-harvest  and  the  taking 
up  of  the  potatoes  there  is  another  interval  of  idleness,  and  that  is  occupied  in  the  curing  of  the  tobacco." 
{Brodtgan,  p.  178.)  As  a  cleaning  crop  and  a  preparation  for  wheat,  it  must  be  at  least  equal  to  the  potato. 

6150.  The  analysis  of  the  tobacco  stalk  is  given  by  Mr.  Brodigan  on  the  authority  of 
Mr.  Davy  of  Dublin.  The  object  was  to  ascertain  whether  the  stalks  contained  any 
quantity  of  the  tannin  principle,  of  alkali,  or  of  any  useful  vegetable  substance. 

fil.'il.  The  preseiice  of  the  tannin  princtple  could  not  be  detected  ;  and  the  alkali  afTorded  was  not  very 
considerable.  One  thousand  parts  of  the  stalks  yielded  fifty-eight  of  ashes,  which  afforded  three  parts  and 
a  quarter  of  alkali,  mostly  potash.  The  stalks  contain  nearly  one  tenth  of  their  weight  of  tobacco  ;  and 
where  tobacco  is  employed  either  in  fumigating  or  in  making  decoctions  for  the  destruction  of  insects,  it 
may  be  useful  to  know,  that  ten  parts  of  the  stalk  will  always  produce  effects  equal  to  one  part  of  the  leaves. 

6152.  Diseases  and  enemies.  "  In  Virginia,  the  diseases  and  injuries  to  which  tobacco 
is  liable,  are,  in  the  language  of  the  planter,  v.orm-holes,  ripe-shot  or  sun-burnt,  moon- 
burnt,  house-burnt,  stunted  by  growth,  torn  by  storms  of  hail  or  wind,  injured  or  killed 
by  frost.  In  Ireland  we  are  exempt  from  those  damages,  except  «hat  may  arise  from 
heavy  gales,  which,  in  exposed  situations,  lacerate  and  break  off  the  leaves  ;  or  an  early 
frost,  which  is  seldom  injurious  before  Michaelmas,  at  which  time,  if  the  planter  be  care- 
ful, he  can  have  his  tobacco  off  the  ground."    (Brodigan,  p.  197.) 

6153.  T/ie  satne  vn'ter,  hoieever,  cnurnerates  the  enemies  of  the  tobacco  in  Ire/and,  as  "  the  red  or  ring 
worm,  which  is  so  destriu:tive  in  some  situations  to  wheat  and  corn  crops,  the  grub,  slug,  caterpillar,  and 
the  tobacco-worm.  Where  the  first  two  predominate  in  the  soil,  it  is  better  not  to  plant  tobacco;  for  there 
is  no  etfectual  mode  of  arresting  their  ravages.  A  correspondent  in  the  county  of  We.xford  has  informed 
me,  that  two  gentlemen  in  his  neighbourhood  attempted  the  planting  of  six  acres  of  tobacco  this  last 
season,  and  the  i)lants  were  no  sooner  put  down  than  they  were  cut  offby  the  red  worm  ;  tliey  planted  again, 
and  the  same  fate  attended  them  ;  they  planted  a  third  time,  and  they  were  a  third  time  destroyed.  Thus  all 
their  labour  and  expense  were  lost ;  and  in  the  month  of  July,  they  sowed  the  ground  with  turnips.  The 
grub,  or  rook-worm  as  it  is  called,  marches  from  plant  to  plant  beneath  the  soil,  secure  from  observation  ; 
he  attacks  the  roots  of  the  plants  when  grown  to  a  considerable  height,  and  thus  prostrates  a  whole  field. 
Where  numerous,  it  is  in  vain  that  you  seek  for  the  enemy ;  but  as  soon  as  the  plant  appears  sickly,  it  is 
advisable  to  pidl  it  up,  and  you  are  likely  to  meet  a  pair  of  grubs,  as  they  are  companionable  travellers. 
The  other  enemies  are  visible,  and  not  so  destructive.  The  slug  attacks  the  young  plants  in  the  seed-bed 
and  in  the  field,  and  devours  the  young  leaves:  he  will  also  cut  the  leaves  of  the  tobacco  in  every  stage  of 
its  growth,  which  is  a  proof  that  its  caustic  or  poisonous  property  docs  not  attach  to  it  in  the  green  state. 
The  caterpillar  generally  appears  in  the  warm  month  of  July  ;  it  is  large  and  of  a  voracious  aspect.  As 
soon  as  the  leaves  appear  perforated,  this  enemy  must  be  sought  for,  and  he  will  be  found  in  the  day-time 
in  the  shaded  parts  of  the  plants.  The  caterpillar  apjjears  to  exist  only  in  close  and  warm  situations." 
(Brodigan,  p.  IGl.)  Limewatcr  or  cow  urine  effectually  destroys  slugs,  snails,  and  worms,  and  probably 
some  of  the  sorts  of  caterpillars. 

6154.  The  manufacture  of  tobacco  we  have  slightly  described  in  the  Encycloperdia  of 
PlaTits-  We  have  since  had  an  opportunity  of  Viitnessing  the  progress  of  all  the  dif- 
ferent operations  carried  on  in  preparing  shag  and  other  kinds  of  smoking  tobacco,  pig- 
tail and  other  chewing  tobacco,  various  snufls,  and  difi'erent  kinds  of  cigars,  in  one  of 
the  most  extensive  manufactories  in  London  ;  and  the  conviction  on  our  mind  is,  that 
very  little  in  the  way  of  manufacturing  can  be  attempted  by  the  gardener  or  cottager. 
That  little  we  shall  shortly  describe. 

6155.  The  to/jacco,  being  pro|ierly  fermented  and  cured,  may  be  kept  closely  pressed  and  excluded  from 
air,  in  casks,  till  wanted ;  or  when  the  curing  process  is  completed,  smt  king  tobacco  and  snuff  may  be 
made  from  it  as  follows  :  — Open  out  the  le.uves  singly,  and  from  each  tear  out  the  midrib.  The  midribs 
are  better  adapted  for  rasping  into  snufF  than  for  cutting  into  shag  for  smoking ;  and  being  scented  by 
any  essence,  such  as  that  of  thyme,  anise,  lemon,  or  more  especially  by  that  of  the  root  of  /Ms  florentlna, 
the  orris  root  of  the  druggists,  may  be  tied  up  in  what  are  called  carrots,  or  rolls,  about  eighteen  or  twenty 
inches  long,  two  or  three  inches  in  diameter  in  the  middle,  and  half  an  inch  at  each  end  'i  hey  are  tied 
with  packthread  drawn  as  tight  as  possible,  and  the  threads  quite  close,  so  as  to  compress  the  tob.acco  into 
one  solid  substance,  and  completely  to  exclude  the  air.  When  snuff  is.wanted,  unroll  a  part  of  the  pack- 
thread at  one  end,  and  rasp  the  tobacco  into  snuff  with  a  file  or  grater.  The  carrot  may  then  be  laid  in  a 
dry  place  till  wanted  for  a  fresh  supply.  The  soft  parts  of  the  leaves  may  be  treated  in  the  same  manner, 
and  a  snuff  produced  which  some  prefer  to  the  other.  Gardeners  may  dry  leaves  of  any  odoriferous 
plant,  such  as  thyme,  mint,  Aloys;Vi  citriodftra,  Sec,  and  tie  them  up  in  the  tobacco  carrot  as  substitutes  for 
liquid  scents  ;  and,  if  thought  necessary,  they  may  add  a  leaf  or  two  of  /'eratrum  album  to  add  pungency. 
For  cottagers,  there  are  agrimony,  wild  thyme,  and  various  other  plants,  which  may  be  added.  The  soft 
parts  of  the  leaves,  from  which  the  midribs  have  been  removed,  may  be  slightly  sprinkled  with  water, 
without  any  admixture  whatever,  and  twisted  into  a  rope,  about  the  thickness  of  a  connuon  straw  rope. 
The  rope  may  then  be  coiled  up  in  a  ball,  as  firmly  and  compactly  as  possible,  tied  round  in  two  or  three 
places  with  packthread,  wTapped  in  paper,  and  placed  in  a  dry  situation,  excluded  from  the  air,  till  wanted 
for  use.  When  to  be  used  for  smoking,  cut  ofla  few  inches  of  the  rope,  open  it  out,  and  cut  it  into  shreds 
with  a  knife  or  chopper,  so  that  it  may  resemble  shag  tobacco.  If  it  is  to  be  made  into  snufT,  open  out  the 
leaves,  dry  them  over  the  fire  or  in  an  oven,  and  pound  them  in  a  mortar,  adding  to  the  powder  any 
scented  water,  or  volatile  odoriferous  oil,  at  pleasure.  If  more  snuff  is  made  than  is  wanted  for  immediate 
use,  put  it  in  a  glass  bottle,  and  cork  it  closely.  In  manufacturing  snuff  various  matters  are  added  to  give 
it  an  agreeable  scent,  and  hence  its  numerous  varieties.  The  three  principal  kinds  are  rappees,  Scotch, 
or  Spanish,  and  thirds.  The  first  is  only  granulated,  the  second  is  reduced  to  a  very  fine  powder,  and  the 
third  consists  of  the  sittings  of  the  second  sort.  The  Scotch  and  Irish  snufls  are,  for  the  most  part,  made 
from  the  midribs  ;  the  .Strasburgh,  French,  and  Ilussian  snufls  from  the  .soft  parts  of  the  leaves. 

6156.  T//e  process  of  forming  cigars  is  very  simple ;  but,  as  it  cannot  be  done  well  without  much  practice, 
it  would  be  of  little  use  to  offer  a  description.  Whoever  wishes  to  make  himself  master  of  all  that  is 
know  on  the  culture  of  tobacco  in  different  parts  of  the  world,  and  all  the  different  modes  of  its  manufac- 
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turc,  may  consult  Coiirs  d'Ajrriculture  Complct,  Paris,  8vo,  edit.  1823,  art.  Tabac ;  Carver's  Tnati  c, 
London,  8vo,  1779;  Tatham's  E.isni/,  London,  8vo,  ISOO  ;  the  Experienced  Bremen  Ci^nr  Maker,  or  fun- 
damental and  practical  instructions  for  making  twenty-five  sorts  of  cigars  according  to  the  latiwt  cxpc. 
rience,  Chemnitz,  Krctschmar,  182+,  8vo  ;  Schmidt's  Tobacco  Culture  of  the  French  and  Dutch  comhincd, 
with  the  Mode  of  preparing  tlie  Plant  for  Use.  Dresden,  8vo,  1824.  Arndd.  The  two  latter  works  aie 
ill  German. 

SuBSECT.  4.      Other  Plants  jmed  in  Domestic  Ecomnnt/,  u'hich  are  or  viwj  be  cultivated  in 

the  Fields. 
6157.  Many  garden  plants  might  be  cultivated  in  the  fields,  especially  near  large  towns, 
where  manure  is  easily  procured,  and  a  demand  for  the  produce  exists.  Among  such 
plants  may  be  mentioned  the  cress,  parsley,  onion,  leek,  lettuce,  radish,  &c.  There  are 
also  some  plants  that  enter  into  the  agriculture  of  foreign  countries  where  the  climate  is 
not  dissimilar  to  our  own,  whicli  might  lie  very  effectually  cultivated  in  this  coimtry  were 
it  desirable.  Among  these  is  the  chiccory,  the  roots  of  which  are  used  as  a  substitute 
for  coffee.  The  lettuce  might  be  grown  for  its  milky  juice,  as  a  substitute  for,  or  rather 
a  variety  of  opium.  Of  dwarf  fruits,  as  the  strawberry,  currant,  gooseberry,  raspberry,  &c., 
■we  add  nothing  here,  having  already  alluded  to  them  in  treating  of  orchards. 

fil58.  The  agriculturist  v<ho  attempts  to  groiv  any  of  the  above  plants  can  hardly  expect  to  succeed 
unless  his  knowledge  extends  beyond  the  mere  routine  of  country  husbandry,  either  by  reading  and  the 
study  of  the  nature  of  vegetables,  or  by  some  experience  in  the  practice  of  gardening.  No  tanner  on 
a  moderately  extensive  scale  will  find  it  worth  while  to  attempt  sucli  productions,  whatever  may  be  his 
knowledge  or  resources;  and  for  the  garden-farmer,  or  the  curious  or  speculative  amateur,  we  would 
recommend  observation  and  enquiry  round  the  metropolis,  and  the  reading  of  books  on  horticulture.  All 
that  we  shall  do  here,  will  be  to  give  some  explanation  of  the  culture  and  management  of  cress  and 
chiccory. 

G159.  The  garden  cress  (Zepidium  sativum  Z,.),  too  well  known  to  require  any 
description,  is  grown  in  the  fields  in  Essex,  the  seed  being  in  some  demand  in  the 
London  market. 

G160.  It  is  soum  on  any  sort  of  soil,  but  strong  loam  is  the  most  productive.  After  being  well  pulverised 
on  the  surface,  the  seed  is  sown  broad-cast  and  lightly  harrowed  in.  The  season  of  sowing  for  the  largest 
produce  is  March,  but  it  will  ripen  if  sown  the  first  week  in  May.  The  quantity  of  seed  to  an  acre  varies 
from  two  to  four  pecks,  according  to  the  richness  of  the  land;  the  seed  will  not  grow  the  second  year.  No 
after-culture  is  required  but  weeaing.  The  crop  is  reaped  and  left  in  handfuls  to  dry  for  a  few  days,  and 
then  threshed  out  like  rapeseed  or  mustard  in  tlie  field. 

filfil.  The  use  of  the  cress  seed  is  chiefly  for  sowing  to  cut  for  young  turkeys;  and  for  forcing  salads  by 
the  London  cooks  on  hot  moist  flannels  and  porous  earthenware  vessels.  A  very  considerable  quantity  is 
also  used  in  horticulture,  it  being  one  of  the  chief  early  salads,  and  cut  when  in  the  seed  leaf  'Ihe  haulin 
is  of  very  little  use  as  litter,  and,  on  the  whole,  the  crop  is  exhausting. 

6162.  The  culture  of  the  chiccory  as  an  herbage  plant  has  already  been  given  (5.314.)  ; 
when  grown  for  the  root  to  be  used  as  a  substitute  for  coffee,  it  may  be  sown  on  the  same 
soil  as  the  carrot,  and  thinned  out  to  the  same  distance  as  tliat  plant. 

6163.  These  rcots  are  taken  up  in  the  first  autumn  after  sowing  in  the  same  manner  as  those  of  the 
carrot.  When  they  are  to  be  manufactured  on  a  large  scale,  they  are  partially  dried,  and  in  that  .state  sold 
to  the  manufacturers  of  the  article,  who  wash  them,  cut  them  in  pieces,  roast  them  on  a  kiln,  and  grind 
them  between  fluted  rollers  into  a  powder,  which  is  packed  up  in  papers,  containing  from  two  ounces  to 
three  or  four  pounds.  In  that  state  it  is  sold  either  as  a  substitute  for  coffee,  or  for  mixing  with  it.  But 
when  a  private  family  cultivates  this  plant  for  home  manufacture,  the  roots  are  laid  in  a  cellar  among  sand, 
and  a  few  taken  out  as  wanted,  washed,  cut  into  slices,  roasted  in  the  coffee  roaster  till  they  become  of  a 
brown  colour,  and  then  passed  as  wanted  through  the  coffee  mill. 

6164.  'J'he  value  of  the  chiccori/  as  a  coffee  plant.  Von  1'haer  observes  in  1810,  is  proved  by  its  having  been 
cultivated  for  tliat  imrpose  for  thirty  years.  Dr  Howison  has  written  some  curious  jiape'rs  on  the  subject 
in  The  CaleilcDiiati  Ilurlienlliinil  Me/uuirs  (vol,  iv.),  and  both  tliat  gentleman  and  Dr.  Duncan  approve  of 
its  dietetic  qualities.  'I'he  former  indeed  says,  he  thinks  it  preferable  to  coffee,  which  may  be  a  matter  of 
taste,  as  some  prefer  the  flavour  of  the  powdered  roots  of  dandelion  to  that  of  either  coffee  or  chiccory. 
Dr.  Duncan  is  of  opinion  th:it  chiccory  might  be  cultivated  with  great  national  advantages  as  a  substitute 
for  the  exotic  berry.  [Disco,  to  Caled.  Hurt.  Soc.  1820.)  Bosc  says  the  decoction  of  chiccory  roots  is  whole- 
some, but  that  it  has  nothing  more  belonging  to  it  of  coffee  than  the  colour.  He  sees  no  objection  to  its  use 
as  a  substitute,  but  deprecates  as  fraudulent  its  mixture  with  the  powder  of  real  coffee. 

6U\'>.  The  value  of  the  chiccory  as  a  salad  plant  appears  to  us  not  to  be  sufficiently  apj/reCiatod  in  this 
country.  Great  quantities  of  the  blanched  leaves  of  chicccry  are  sold  in  the  markets  of  the  Netherlands 
very  early  in  the  spring,  and  supply  a  grateful  salad  long  before  lettuces  are  to  be  had.  The  roots  are 
taken  up  on  the  ajiproach  of  winter,  and  packed  in  cellars  in  alternate  layers  of  sand,  so  as  to  form  ridees 
with  the  crowns  of  the  plants  on  the  surface  of  the  ridge.     Here,  if  the  frost  be  excluded,  they  soon  send 
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out  leaves  in  such  abundance  as  to 
affiird  a  supply  of  salad  during  winter. 
If  light  is  excluded,  the  leaves  are  per- 
fectly  blanched,  and  in  this  state  are  \:ir 
known  under  the  name  of  liarbe  de  ^i  " 
Capucin.  On  ship-board  it  is  customary 
to  use  a  barrel  of  sand  with  numerous 
holes  (Jig.  811),  or  a  hamper,  for  the 
same  purpose.  (Gard.  Mag.  vol.  ii.  and 
Ency.  of  Gard.) 

6166.  The  Astragalus  bce'ticus 
(fig.  812.',  an  annual  distin- 
guished by  its  triangular  pods,  a 
native  of  the  south  of  Europe,  is 
cultivated  in  Hungary  (■}  6;J0.), 
and  in  some  parts  of  Germany, 
for  tlie  seeds  as  a  substitute  for 
coffee.  The  cultiu'e  is  tlie  same 
as  thiit  (if  the  coinmoii  pea  or  tare. 


Book  VI. 


PLANTS  FOR  MEDICINAL  PURPOSES. 


943 


6167.  In  afurmer  section  (6055.)  we  have  hinted  that  no  farmer  who  cultivates  the 
hop  need  be  without  a  vegetable  equal  to  asparagus,  or  fibre  similar  to  that  of  flax  to 
employ  his  servants  in  spinning ;  and  from  the  foregoing  observations  it  would  seem 
that  whoever  has  a  garden  may  grow  bis  own  coffee  and  tobacco. 


Sect.  V.     Plants  ivliich  are  or  may  he  grown  in  Ike  Fields  for  Medicinal  Purposes. 

6168.  A  number  of  medicinal  plants  were  fir  merit/ groum  in  the  fields  ;  but  vegetable 
drugs  are  now  much  less  the  fashion  ;  a  few  powerful  sorts  are  retained,  wliich  are 
either  collected  wild  or  are  natives  of  o;her  countries,  and  the  rest  of  the  pharmacopoeia 
is  chiefly  made  up  of  minerals.  It  may  safely  be  affirmed  that  there  are  no  plants 
belonging  to  this  section  which  deserve  the  notice  of  the  general  farmer ;  but  we  have 
thought  it  desirable  to  notice  a  few  sometimes  grown  by  farming  gardeners,  and  which 
may  be  considered  as  belonging  almost  equally  to  horticulture  and  agriculture,  or  as 
points  of  connection  between  tlie  two  arts.  Tl)ese  are  the  sfffron,  liquorice,  rhubarb, 
lavender,  mints,  chamomile,  and  thyme. 

6169.  The  saffron,  or  autumn  crocus  (Crocus  sa'ivus  l,.,fg.  813.  a),  is  a  l)ult:ous-rootcd 


perennial,  which  has  been  long  cultivated  in  the  soutli  of  Europe,  and  since  Edward  III.'s 
time  in  England,  and  chiefly  at  Saffron  Walden  in  Essex.  It  was  abundantly  cultivated 
there,  and  in  Cambridgeshire,  Suffolk,  and  Herefordshire,  in  the  beginning  of  the  seven- 
teenth century  ;  but  the  quantity  of  land  under  this  crop  has  been  gradually  lessening  for 
the  last  century,  and  especially  within  the  last  fifty  years,  so  that  its  culture  ss  now  almost 
entirely  confined  to  a  few  parishes  round  Saffron  Walden.  [Yonng's  Essex.)  This  is 
owing  partly  to  the  material  being  less  in  use  than  formerly,  and  partly  to  the  large  im- 
portations from  the  East,  often,  as  Professor  Martyn  observes,  adulterated  with  bastard 
saffron  {Carthamns  tinctorius)  and  marigolds  (Calendula  officinalis). 

fJlTO.  The  bulbs  of  the  sn^ffinn  are  planted  on  a  prepared  soil,  not  poor  nor  a  very  stiflf  clay,  but,  if  possible, 
a  hazel  moulil  on  chalk.  'I'hcy  are  planted  in  July,  in  rows  six  inches  apart  across  the  ridges,  and  at  three 
inches'  distance  in  the  rows. 

tilTl  The  flowers,  which  are  purple,  and  a]ipear  in  September,  are  gathered,  carried  home,  and  the 
stigmas  picked  out,  together  with  a  portion  of  the  style  ;  these  are  dried  on  a  kiln  between  layers  of  paper, 
and  under  the  pressure  of  a  thick  board,  to  form  the  mass  into  cakes, 

HITS.  The  crop  of  an  acre  averages  two  pounds  of  dried  cake  after  the  first  planting,  and  twenty-four 
pounds  for  the  next  two  years.     After  the  third  crop  the  roots  are  taken  uj),  divided,  and  replanted. 

f)17o.  The  uses  <f  saffron  in  medicine,  domestic  economy,  and  the  arts,  are  various.  It  is  detersive,  re. 
solvent,  anodyne,  cephalic,  ophthalmic,  Sec.  ;  but  its  use  is  not  without  danger:  in  large  doses  it  promotes 
drowsiness,  lethargy,  vomiting,  and  delirium  ;  even  its  smell  is  injurious,  and  has  been  known  to  produce 
syncope.  It  is  used  in  sauces  by  the  Spaniards  and  I'oles ;  here  and  in  France  it  enters  into  creams,  bis- 
cuits, conserves,  liquors,  &c.,  and  is  used  for  colouring  butler  and  cheese,  and  also  by  painters  and  dyers. 

6174.  The  liijuorice  (Glycyrrhiza  glabra  Ij.,  fig.  813.  b.;  Licpioritia  officinalis  H.B. 
10493.)  is  a  deep-rooting  perennial,  of  the  Leguminosa?,  with  herbaceous  stems  rising  four 
or  five  feet  high.  It  has  long  been  much  cultivated  in  Spain  j  and  since  Elizabeth's  time 
has  been  grown  in  different  parts  of  England. 

CAl'i.  The  soil  for  the  liquorice  should  be  a  deep  sandy  loam,  trenched  by  the  spade  or  plough,  or  the  aid 
of  both,  to  tv/o  and  a  half  or  three  feet  in  depth,  and  manured  if  necessary.  The  plants  are  procured  from 
old  plantations,  and  consist  of  the  side  roots,  which  have  eyes  or  buds.  In  autumn,  when  a  cr(>p  of  liquorice 
is  taken  up  for  use,  these  may  be  taken  off  and  laid  in  earth  till  spring,  or  they  may  be  taken  from  a 
growing  plantation  as  wanted  for  planting.  The  planting  season  may  be  either  October  or  February  and 
March.  In  general  the  latter  months  are  preferred.  The  plants  are  dibbled  in  rows  three  feet  apart,  and 
fcom  eighteen  inches  to  two  feet  in  the  row,  according  to  the  richness  of  the  soil.  The  after-culture  con- 
sists in  horse-hoeing  and  deep  stirring,  in  weeding,  and  in  cutting  over  and  carrying  away  the  haulm  every 
autumn  after  it  is  completely  withered.  As  the  plants  do  not  rise  above  a  foot  the  first  season,  a  crop  of 
onions  or  beans  is  sometimes  taken  in  the  intervals.  The  jilants  must  have  three  summers'  growth,  at  the 
end  of  which  the  roots  may  be  taken  up  by  trenching  over  the  ground.  These  are  either  immediately  sold 
to  the  brewers'  druggists,  or  to  common  druggists,  or  preserved  in  sand,  like  carrots  or  potatoes,  till 
wanted  for  use.     They  are  used  in  medicine  and  porter-brewing. 
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Part  III. 


6176.  The  rhubarb  (TJheum  palmatum  L.,Jig.  813.  c)  is  a  perennial,  with  thick  oval 
roots  which  strike  deep  into  the  ground,  large  palmate  leaves,  and  flower-stems  six  or 
eight  feet  liigh.  Its  leaves  are  the  best  of  all  the  kinds  of  rhul)arb  for  tarts.  The  Society 
of  Arts  exerted  itself  for  many  years  to  promote  the  culture  of  this  plant,  as  did  Dr.  Hope 
of  Edinburgh.  It  has  accordingly  been  cultivated  with  success  both  in  England  and 
Scotland ;  though  the  quality  of  the  root  produced  is  considered  by  the  faculty  inferior 
to  that  of  the  Russia  or  Turkey  rhubarb,  as  Professor  Martyn  thinks,  an  inferiority  pro- 
bably owing  to  the  moisture  of  our  climate,  and  the  imperfect  mode  of  drying. 

fil77.  /«  tlie  culture  of  this  plant,  if  bulk  of  produce  be  the  object,  then  a  deep,  rich,  loamy  sand  should 
be  chosen  ;  but  if  flavour,  then  a  dry,  warm,  somewhat  calcareous  sand.  Prepare  as  for  liquorice,- 
and  sow  in  patches  of  two  or  three  seeds,  in  rows  four  feet  apart,  and  the  same  distance  in  the  rows. 
Transplanting  from  seed-beds  may  be  adopted  ;  but  the  roots  are  never  so  liandsome  and  entire.  As  soon 
as  the  plants  appear,  leave  only  one  in  a  place.  The  plants  vvill  now  stand  in  the  angles  of  squares  of  four 
feet  to  the  side.  The  after-culture  consists  in  horse-hoeing  and  deep  stirring,  both  lengthwise  and 
across;  in  ploughing  in  the  same  directions;  in  never  letting  the  flower-stems  rise  higher  than  two 
feet,  or  show  flowers  or  seed  unless  some  is  wanted  for  propagation  ;  and  in  removing  the  decayed 
hauhn  every  autumn.  The  plants,  having  stood  three  or  four  summers,  maybe  taken  up,  and  their  main 
roots  dried  in  a  very  slow  manner  by  any  of  the  following  modes  :  —  The  common  British  mode  of  curing 
or  drying  tlie  rhubarb,  after  cleaning  the  roots,  is  to  cut  tliem  into  sections,  an  inch  or  more  in  thickness, 
string  them,  and  dry  them  in  airy  lofts,  laundries,  or  kitchens,  in  a  gradual  manner.  This  has  long  been 
the  practice  of  private  gardeners  who  grow  the  root  for  their  own  use,  and  has  also  been  adopted  by  cul- 
tivators for  the  druggists.  The  rhubarb  is  cured  in  Tartary  by  being  thoroughly  cleaned,  the  smaller 
branches  cut  off,  and  then  cut  transversely  into  pieces  of  a  moderate  size  ;  these  are  placed  on  long  tables 
or  boards,  and  turned  three  or  four  times  a  day,  that  the  yellow  viscid  juice  may  incorporate  with  the 
substance  of  the  root.  If  this  juice  be  suffered  to  run  out,  the  roots  become  light  and  unserviceable  ;  and 
if  they  be  not  cut  within  five  or  six  days  after  they  are  dug  up,  they  become  soft  and  decay  very  speedily. 
Four  or  five  days  after  they  are  cut,  holes  are  made  through  them,  and  they  are  hung  up  to  dry  exposed 
to  the  air  and  wind,  but  sheltered  from  the  sun.  Thus,  in  about  two  months,  the  roots  are  completely 
diied,  and  arrive  at  their  full  perfection.  The  loss  of  weight  in  drying  is  very  considerable;  seven  loads 
of  green  roots  yielding  only  one  small  horse-load  of  perfe;'tly  dry  rhubarb. 

()178.   T/ic  C/iiiicse  in  cuihii;  rfiubarh,  after  having  cleaned  the  roots,  by  scraping  off  the  outer  bark,  as 
well  as  the  thin  yellow  membrane  underneath,  cut  them  in  slices,  an  inch  or  two  in  thickness,  and  dry  them 
on  stone  slabs,  under  which  large  fires  are  kindled      They  keep  continually  turning  these  slices  on  the 
5^14  warm  slabs;  but  as  this  operation  is  not  sufficient  to  dry 

them  thoroughly,  they  make  a  hole  through  them,  and 
suspend  them  on  lines,  in  a  place  exposed  to  the  greatest 
heat  of  the  sun,  till  they  are  in  a  condition  to  be  pre- 
served without  danger  of  spoiling.  A  copious  account 
of  all  the  experiments  made  in  Britain  for  the  culture 
and  curing  of  the  rhubarb  up  to  ISO.';,  is  given  by  Pro- 
fessor  Martyn,  in  his  edition  of  Miller's  Dictionary, 
art.  Rlihim ;  and  of  the  Turkey,  Russian,  and  Chinese 
rhubarb,  in  Tliomson's  Dispensatory,  2d  edit.  1S22,  p.  41)9. 
It  has  been  alleged  of  late,  that  the  true  medicinal  rhubarb 
is  not  the  /fhfeum  palmatum  as  hitherto  supposed,  but  the 
li.  austrMe  (yf/r.  8i+.)  This  species  appears  to  be  peculiar 
to  the  great  table  lands  of  central  Asia,  between  the  lati- 
tudes of  31°  and  WP,  where  it  is  found  to  flourish  at  an 
elevation  of  11,000  feet  above  the  level  of  the  sea.  Large 
quantities  of  the  roots  are  annually  collected  for  exi)ort- 
ation  in  the  Chinese  provinces,  within  the  lofty  range  of 
the  Himalaya.  'I'he  best  is  that  which  comes  by  way  of 
Russia,  as  greater  care  is  taken  in  the  selection  ;  and  on  its 
arrival  at  Kuichta,  within  the  Russian  frontiers,  the  roots 
are  carefully  examined,  and  the  damaged  pieces  re- 
moved. Mr.  Sweet  has  been  informed  that  the  stems  of 
the  leaves  have  the  same  effect  as  the  root ;  only,  of 
course,  a  greater  portion  of  them  will  require  to  be  used. 
They  may  be  made  up  in  a  small  tart,  like  the  stems  of  the 
common  rhubarb.     [Gard.  Mag.  vol.  v.  p.  IGl.) 

6179.  Tlie  lavender  (Lavandula  Spka  L.  Jig.  813.  d)  is  a  dwarf  odoriferous  shrub  of 
three  or  four  years'  duration,  grown  in  the  fields  in  a  few  places  round  London,  and 
chiefly  in  Surrey,  for  the  spikes  of  flowers  used  by  the  druggists,  perfumers,  and  dis- 
tillers. The  soil  should  be  a  ])oor  dry  calcareous  gravel.  The  seeds  should  be  sown 
in  a  garden  in  spring,  and  the  plants  may  be  transplanted  in  September  or  Marcli  fol- 
lowing, in  rows  tvco  feet  apart,  and  kept  free  from  %\'eeds.  The  second  season  they 
will  yield  a  few  flowers,  and  a  full  crop  the  fourth,  after  which  the  plants  will  continue 
productive  for  five  or  six  years.  The  spikes  are  gathered  in  June,  dried  in  the  shade, 
and  sold  in  bundles  to  the  herbalists,  druggists,  &c. 

6180.  Thyme,  wormwood,  raarjoram,  savory,  and  some  other  aromatics,  are  cultivated  in 
tlie  same  manner,  and  for  similar  purposes.  Being  usually  smaller  plants,  they  should 
be  [)lanted  closer ;  but  to  have  much  flavour  the  soil  must  be  dry  and  calcareous. 

6181.  Chamomile  (^'nthemis  nobilis)  is  a  creeping  perennial,  grown  for  its  flowers. 
It  only  requires  to  be  planted  on  a  poor  soil,  in  rows  a  foot  apart,  and  hoed  between. 
It  will  produce  abundance  of  flowers  annually  from  June  to  September,  wliich  are 
gathered,  and  dried  in  the  shade.  They  are  sold  by  weiglit  to  the  druggists  and  apothe- 
caries. The  double-flowered  variety  is,  from  its  beauty,  that  commonly  cultivated  ;  but 
tlie  single  possesses  more  of  the  virtues  of  the  plant  according  to  its  weight. 

618'i.  The  minis  [Mentha),  and  especially  tiie  ppppcrvnnt  (jWntho  piperita),  are 
creeping-rooted  perennials,  cultivated  on  ricli  marshy  or  soft  black  moist  soils  for  dis- 
tilling.      The  plants  are  grown  in  beds  with  trenches  of  a  foot  or  more  in  width  and 
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depth  between,  so  as  to  admit  of  irrigation.  The  sets  arc  obtained  from  old  plantations, 
and  planted  in  rows  across  the  beds  at  six  inches'  distance  every  waj%  in  JMarch  or  April. 
No  produce  worth  notice  is  obtained  in  the  first  year,  but  a  full  crop  in  the  third,  and 
the  shoots  will  continue  to  produce  for  five  or  six  years.  The  spikes  of  flowers,  and  in 
some  cases  the  entire  herbage,  are  cut  over  in  June,  as  soon  as  the  flowers  expand,  and 
carried  immediately  to  the  druggist's  still.      Some  growers  distil  it  themselves. 

6183.  The  common  vaierum  {Valeriana  ofiicinalis  L.)  is  sometimes  cultivated  for  its 
roots  for  the  druggi.sts.  It  is  a  native  plant,  and  prefers  a  loamy  soil.  In  Derbyshire 
the  plants,  whicli  are  either  prociued  fi-om  the  offsets  of  former  plantations,  or  from 
wild  plants  found  in  wet  places  in  the  neighbouring  woods,  are  planted  six  inches  asunder, 
in  rows  twelve  inches  apart.  Soon  after  it  comes  up  in  the  spring  the  tops  are  cut  ofl^,  to 
prevent  its  running  to  seed,  which  would  spoil  it.  At  Michaelmas,  the  leaves  are  pulled 
and  given  to  catile,  and  the  roots  dug  up  carefully,  and  clean  washed  ;  the  remaining  top 
is  then  cut  close  off,  and  the  thickest  part  slit  down  to  facilitate  their  drying,  which  is 
effected  on  a  kiln,  after  which  they  must  be  packed  tight,  and  kept  very  dry,  or  they  will 
spoil.  The  usual  produce  is  about  18  cwt.  per  acre.  This  crop  receives  manure  in  the 
winter,  and  rcqm'res  a  great  deal. 

6184.  llie  orchis  or  salep  plant  (O'rclu's  mAscula  L.)  is  a  tuberous  perennial,  which 
grows  plentifully  in  moist  meadows  in  Gloucestershire,  and  other  parts  of  the  country. 
It  flowers  in  May  and  ripens  seeds  in  July.  It  has  been  proposed  to  cultivate  it  for  its 
tubers  to  be  used  as  salep ;  but  the  plant  is  very  difficult  of  propagation  from  seed,  and 
can  hardly  be  multiplied  at  all  by  the  root ;  and,  though  it  may  answer  to  collect  the 
tubers  and  prepare  them,  it  is  not  likely  their  culture  will  ever  pay.  As  the  plant  is  very 
abundant  in  some  situations,  it  may  be  useful  to  knov.^  its  preparation,  whicii  is  thus 
described  in  Phil.   Trayis.   vol.  lix. 

618.5.  The  bulb  is  to  be  was/icd  in  water,  and  (he  fine  brown  skin  wliich  co^c^s  it  is  to  be  scparate<l  by 
means  of  a  small  brush,  or  by  dipping  the  root  in  hot  water,  and  rubbing  it  with  a  coarse  linen  cloth.' 
When  a  sufficient  number  of  bulbs  are  thus  cloansod,  they  are  to  be  spread  on  a  tin  plate,  and  placed  in 
an  oven  heated  to  the  usual  degree,  where  they  are  to  remain  six  or  ten  minutes,  in  which  time  they  will 
have  lost  their  milky  whiteness,  and  acquired  a  transparency  like  horn,  without  any  diminution  of  bulk. 
Being  arrived  at  this  state,  they  are  to  be  removed,  in  order  to  dry  and  harden  in  the  air,  which  it  will 
require  several  days  to  effect ;  or,  by  using  a  gentle  heat,  they  may  be  finished  in  a  few  hours.  By  another 
process,  the  bulb  is  boiled  in  water,  freed  from  the  skin,  and  afterwards  suspended  in  the  air  to  dry  ;  it  thus 
gains  the  same  appearance  as  the  foreign  salep,  and  does  not  grow  moist  or  mouldy  in  wet  weather,  which 
those  that  have  been  barely  dried  by  heat  are  liable  to  do.  Reduced  into  powder,  they  soften  and  dissolve 
in  boiling  water  into  a  kind  of  mucilage,  which  may  be  diluted  tor  use  with  a  large  quantity  of  water  or 
milk.  Thus  prepared,  they  possess  very  nutritious  qualities  ;  and  if  not  of  the  very  same  species  as  those 
brought  from  Turkey  and  used  for  making  salep,  they  so  nearly  resemble  Ihem  as  to  be  little  inferior.  In 
Turkey  the  different  .species  of  the  O'rchis  are  said  to  be  taken  indifferently  ;  but  in  England,  the  O'rchis 
m&scula  is  the  most  common.     {Gloucestershire  Report,  377.) 


Chap.  IX. 

Marine  Plants  vsed  in  Agriculture. 

6186.  All  marine  phmts  ma!/  be  used  as  manure  with  groat  advantage,  either  in  a  recent 
state  or  mixed  witli  earth.  It  is  used  in  this  way  more  or  less  in  all  agricultural  coun- 
tries bordering  on  the  sea,  and  in  Britain  in  all  those  friths  and  estuaries,  where,  from  the 
water  not  being  at  the  maximum  of  saltness,  the  plants  which  grow  in  it  are  not  suffi- 
ciently charged  with  soda  to  render  it  worth  while  to  burn  them  for  the  sake  of  the  salt. 

6187.  The  use  of  sea-vced,  as  an  article  from  which  kelp  might  be  manufactured,  seems  to  have  been 
practically  recognised  in  Scotland  about  the  beginning  of  the  eighteenth  century.  The  great  demand  for 
kelp  in  the  manufacture  of  glass  and  soap  at  Newcastle,  and  of  alum  at  Whitby,  seems  to  have  intro- 
duced the  making  of  this  commodity  upon  the  shores  of  the  Forth,  so  early  as  about  the  year  1720.  It 
began  to  be  manutbctured  in  the  Orkney  Islands  in  the  year  17i?3,  but  in  the  western  shires  of  Scotland 
the  making  of  kelp  was  not  known  for  many  years  after  this  date.  The  great  progress  of  the  bleaching 
of  linen  cloth  in  Ireland,  first  gave  rise  to  tlie  manufacture  of  kelp  in  that  kingdom  ;  and  from  Ireland  it 
was  transferred  to  the  Hebrides  about  the  middle  of  the  eighteenth  century.  On  the  shores  of  England 
the  kelp  plants  are  not  abundant. 

6188.  All  marine  plants  may  be  used  Jhr  the  maniifacture  of  kelp,  hut  the  principal 
species  in  use  on  the  British  shores  belong  to  the  Linnean  genus  i^ucus.  J'iicus 
vesiculosus  {fig.  815.  a)  is  considered  by  kelp-makers  as  the  most  productive  ;  and  the 
kelp  obtained  is,  in  general,  supposed  to  be  of  the  best  quality.  J'ucus  ncdosiis  (6)  is 
considered  to  afibrd  a  kelp  of  equal  value  to  that  of  the  above  species,  though  perhaps  it 
is  not  quite  so  productive,  i^cus  serrktus  (c,  or  black-weed,  as  it  is  commonly  called, 
is  neither  so  productive  as  the  preceding,  nor  is  the  kelp  procured  from  it  so  va- 
luable. This  weed  is  seldom  employed  alone  for  the  manufacture  of  kelp  ;  it  is  in 
general  mixed  with  soine  of  the  other  kinds.  i-'ucus  digitatus  (Laminaria  digitata 
H.  B.  15,  343.)  {d)  is  said  to  afl'oid  a  kelp  inferior  in  quality  to  that  obtained  from  any 
of  the  others ;  it  forms  the  principal  i)art  of  the  drift-weed. 

6189.  The  plants  are  cut  in  May,  June,  and  July,  and  exposed  to  the  air  on  the  ground  till  nearly  dried, 
care  being  taken  to  prevent  them,  as  much  as  possible,  from  being  exposed  to  the  rain.     They  are  then 
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biiriied  in  a  rude  sort  of  kiln,  formed  by  digging  a  pit  in  the  sand,  or  by  enclosing  a  portion  of  the  surface 
with  loose  stones.     On  tlie  bottom  of  this  kiln  a  peat  fire  is  kindled,  and  the  weed  is  gradually  added,  till 


the  fire  extends  over  the  whole  floor;  the  weed  is  then  spread  lightly  on  the  top,  and  added  in  successive 
portions.  As  it  burns  it  leaves  ashes,  which  accumulating  towards  evening,  become  semifused,  and  are 
then  well  stirred.  Another  day's  burning  increases  the  mass;  and  this  is  continued  till  the  kiln  is  nearly 
filled.  On  some  occasions  the  kiln  consists  of  a  cavity  in  tlie  ground,  over  which  bars  of  iron  are 
placed  ;  and  on  this  the  ware  is  burned,  the  ashes  falling  into  the  cavity,  where  they  are  well  worked  by 
the  proper  instruments. 

G190.  Ke/p  is  generally  lUvided  into  two  kinds  ;  the  cut-weed  kelp,  and  the  drift- weed  kelp  ;  the  former 
made  from  the  weed  which  has  been  recently  cut  from  the  rocks,  the  latter  from  that  which  has  been 
drifted  ashore.  The  latter  is  supposed  to  yield  a  kelp  of  inferior  quality.  Some  specimens  of  kelp,  how- 
ever, made  from  sea-weed  which  had  been  drifted  ashore,  tend  to  prove  that  this  is  not  always  the  case. 
Weed  which  has  been  exposed  to  rain  during  the  process  of  drying,  affords  a  kelp  of  inferior  quality.  It 
is  of  the  utmost  importance  to  the  manufacturer  of  kelp,  to  keej)  his  weed  as  much  as  possible  free  from 
rain.  For  this  purpose  many  employ  sheds;  when  these  are  not  at  hand,  the  weed  which  has  been  laid 
out  to  dry  should  be  collected  into  one  heap  during  the  rain;  when  this  ceases,  it  should  again  be  imme. 
diately  spread  out.  It  has  often  been  matter  of  dispute,  how  old  the  plants  should  be  before  they  are  cut. 
In  general,  three  years  is  considered  sufficient:  this,  however,  from  some  trials  which  have  been  made 
to  ascertain  this  point,  seems  to  be  too  long.  From  experiments,  it  appears,  that  the  produce  of  kelp,  from 
one  ton  of  three  years'  old  weed,  is  only  eight  pounds  more  than  that  from  the  same  quantity  of  two  years' 
old  ;  from  this  we  would  conclude,  that  the  weed  ought  to  be  cut  every  two  years.  Though  perhaps  less 
weed  may  be  procured  from  the  same  extent  of  ground  occupied  by  weed  of  two,  than  of  three  years' 
growth,  yet  the  difierence  may  not  be  so  great  as  to  render  it  worth  while  to  allow  the  weed  to  remain  for 
three  years. 

6191.  In  order  to  increase  the  quantity  of  kelp,  it  has  been  suggested  to  the  Highland  Society,  that  the 
seed  of  the  Sals61a  Shda  might  be  imported  and  cultivated  at  a  small  distance  from  the  shore,  with  the 
design  of  mixing  the  plant  with  the  sea-ware,  for  the  im|)rovementof  the  kelp.  It  was  formerly  imagined, 
that  the  barilla  plant  would  not  produce  any  quantity  of  alkali,  worth  its  cultivation,  if  planted  in  France ; 
but  in  the  year  1782,  some  spirited  individuals  procured  a  quantity  of  barilla  seed,  and  made  a  plantation 
of  it  near  the  coast  of  the  Meditcrianean,  in  the  province  of  Languedoc,  and  had  the  satisfaction  for 
several  years  to  find,  that  the  barilla  which  they  produced  from  these  plants  was  of  a  quality  equal  to  that 
which  they  usually  procured  from  Alicant  Why,  then,  may  not  a  similar  attempt  in  our  own  country 
be  equally  successful  ? 

61 92.  Other  plants-  If  the  growers  of  kelp  could  contrive  to  make  some  considerable 
plantations  of  the  most  productive  of  the  kali,  or  of  fumitory,  wormwood,  and  other 
inland  plants,  which  yield  large  quantities  of  potash,  and  collect  the  crop  to  burn  with 
the  other  materials,  the  carbonate  of  potash  resulting  from  their  incineration  would 
decompose  the  sea  salt,  and  a  great  accumulation  of  carbonate  of  soda  would  be  produced. 
It  was  proved  long  ago  by  Du  Harael,  that  the  marine  plants  produced  soda  inerely  in  con- 
sequence of  their  situation,  for  when  they  have  been  cultivated  for  some  years  in  an 
inland  spot  they  yield  only  potash. 

6193.  There  are  immense  tracts  of  shore  on  the  mainland  and  islands  of  Scotland  which  may  be  easily 
cultivated  for  the  production  of  kelp,  from  which  at  present  not  one  penny  is  derived.  All  the  cultivation 
requisite  is,  to  place  whin  or  other  hard  stones,  not  under  the  size  of  the  crown  of  a  hat,  upon  such  vacant 
spaces.  Contracts  have  been  made  to  plant  shore  lands  in  the  Highlands  with  such  stones,  at  the  rate  of 
201.  per  Scots  acre.  Such  stones  are  generally  to  be  found  at  high-water  mark,  on  all  the  shores  of  the  lochs 
of  the  Highlands.  They  arc  put  into  a  boat  at  high  water,  then  carried  to  the  ground  to  be  planted,  and 
thrown  overboard  ;  on  the  ebb  of  the  tide  they  are  distributed  regularly  over  the  shore,  preserving  a  clear 
space  of  one  foot  round  every  stone,  which  distance,  after  very  minute  examination,  appears  to  be  the 
most  eligible  for  producing  tlie  greatest  crop  of  ware.  It  it  evident  these  stones  should  be  of  a  round 
shape ;  as  the  more  surface  that  is  exposed  to  the  alternate  action  of  the  air  and  water,  so  much  more 
kelp  ware  will  be  produced  from  a  given  si)ace  of  ground.  In  four  years  the  first  crop  may  be  cut,  which, 
on  the  above  data  will  yield  about  four  per  cent  on  the  original  expense.  But  the  crop  may  be  manufac- 
tured into  kelp  in  every  third  year  thereafter,  which,  on  the  same  data,  is  equal  to  about  five  per  cent.  In 
this  improvement  there  is  no'hazard  of  bad  crops  ;  and  if  the  manufacture  is  begun  early  enough  in  the 
season,  there  is  little  danger  to  be  apprehended  from  bad  weather,  it  being  understood  that  the  operation 
of  kelp-making  can  be  carried  on,  should  there  be  no  more  than  two  dry  days  in  eight.  (Highland  Society's 
Trans,  vols.  v.  and  vi.) 

6194.  The  cultivation  of  barilla  (Salsola  Soda,  Chenopbdeae,  a  native  of  Spain),  on  a 
small  scale,  was  tried  in  the  gardens  of  Tynningham,  the  seat  of  the  Earl  of  Haddington, 
in  1789,  but  without  success,  although  planted  vmder  a  south  wall,  in  a  most  sheltered 
part  of  the  garden.  (J.  M.  in  Gard.  J\fag.)  Tlie  culture  of  this  and  other  species  is 
practised  to  some  extent  in  the  neighbourhood  of  Alicant  in  Spain,  and  the  details  given 
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in  the  Cours  Compk-t,  ^-c.  art.  Soiiili:  Tlie  ground  is  brought  into  good  tiltli,  and 
inanui-ed;  and  tlie  seed  sown  broadcast  in  October  or  November:  in  the  followin"' 
spring  the  plants  will  be  found  an  inch  high,  and  must  be  kept  clear  of  weeds  till  the 
month  of  August,  when,  being  at  its  full  growth,  it  may  be  mown  or  pulkd  up  (for  it  has 
scarcely  any  roots),  dried,  and  afterwards  burnt  in  holes  in  the  ground  like  kelp. 

6195.  The  sea-wrack  gross  (Zostera  marina;  Fluviales)  is  found  in  abundance  on 
different  parts  of  our  own  shores,  as  at  Yarmouth,  the  bays  of  the  Orkney  Islands,  and 
other  bays  not  exposed  to  the  immediate  fury  of  the  ocean. 

6196.  It  grows  in  banks  of  sand  and  tiiud,  wliich  banks  appear  to  be  hcUl  together  princip.'illy  by  tlic  roots 
of  this  plant,  which  are  strong  and  succulent,  and  throw  out  numerous  lateral  fibres.  It  grows  at  such 
depths  as  to  be  left  nearly  dry  by  the  ebbing  of  spring  tides.  During  the  autumn  and  beginning  of  winter 
these  leaves  are  thrown  on  shore  in  large  quantities.  They  are  of  a  very  imperishable  nature,  and  may 
be  kept  for  any  length  of  time  in  fresh  or  salt  water,  without  any  apparent  decay.  In  the  Orkney  Islands 
this  grass  is  thrown  ashore  during  winter  in  large  quantities,  and  collected  by  the  inhabitants  witli  other 
marine  plants  into  heaps,  for  manura  In  these  heaps  it  is  allowed  to  ferment,  and  sometimes,  before 
being  applied,  it  is  mixed  with  earth  or  other  matters.  It  is  also  used  as  thatch,  and  forms  a  more  durable 
defence  against  the  violent  winds  and  heavy  rains  of  tliat  climate  than  straw.  A  few  years  ago,  in  con- 
sequence of  premiums  offered  by  the  Highland  Society,  this  grass  was  applied  as  a  substitute  for  horse- 
hair, and  stuffing  mattresses  and  furniture  :  for  this  purpose  it  is  carefully  washed  twice  in  fresh  water, 
then  dried  quickly  ;  and  afterwards,  any  sea-weed  that  had  got  mixed  with  it  picked  out.  In  the  Orkneys 
it  is  steeped  in  fresh-water  lakes  for  a  week,  then  taken  out  and  spread  wet  on  the  ground,  and  picked, 
while  in  this  state,  from  extraneous  matters.  Exposure  to  drought  for  one  day  will  make  it  sufficiently 
dry  for  packing.  When  dry,  care  must  be  taken,  if  the  weather  is  windy,  to  gather  it  into  heaps  or  cocks, 
otherwise  it  may  be  blown  "away,  being  then  extremely  light.  It  is  sent  to  market  in  large  bags  of  sack- 
ing, or  twisted  into  ropes  of  the  thickness  of  a  man's  waist,  and  then  compactly  made  up  in  nets,  formed 
of  ropes  made  of  bent  grass.  It  is  sold  at  the  Asylum  for  the  Industrious  Blind  at  Edinburgh,  who  em- 
l)loy  it  in  stuffing  mattresses.     (Hig/U.  Soc.  Trans,  vol.  vi.  p.  592.) 


Chap.  X. 
Weeds  or  Plants  injurious  to  those  cultivated  in  jtigriculture. 

6197.  JEvcri/ plant  wliich  appears  where  it  is  not  wanted  maij  he  considered  injurious, 
though  some  are  much  more  so  than  others.  A  stalk  of  barley  in  a  field  of  oats  is  a  weed, 
relatively  to  the  latter  crop,  but  a  thistle  is  a  weed  in  any  crop ;  weeds,  therefore,  may 
be  classed  as  relative  and  absolute. 

6198.  Relative  weeds,  or  such  cultivated  plants  as  spring  up  where  they  are  not  wanted,  give  compara- 
tively little  trouble  in  extirpating  them.  The  most  numerous  are  thegrasses  when  they  spring  up  in  fields 
of  saintfoin  or  lucern,  or  among  corn  crops  in  newly  broken  up  grass  lands.  The  roots  of  chiccory,  in 
fields  that  have  been  broken  up  after  bearing  that  crop  for  some  years,  those  of  madder,  liquorice.  See,  are 
of  difficult  extirpation.  When  the  potato  crop  has  not  been  carefully  gathered,  or  mustard  has  been 
allowed  to  shed  its  seed,  they  also  occasion  trouble.  Other  cases  will  readily  occur  to  the  practical  man, 
and  need  not  be  mentioned. 

6109.  Absolute  weeds,  or  such  native  plants  as  are  considered  injurious  to  all  crops,  are  very  numerous,  and 
may  be  variously  arranged.  Some  affect  in  a  more  peculiar  manner  corn-fields  and  tillage  lands,  and  these 
are  chiefly  annuals,  as  wild  mustard,  wild  radish,  jiojipy,  blue-bottle,  cockle,  darnel,  &c. ;  or  biennials,  as 
the  thistle;  or  perennials,  as  couch-grass,  knot-grass,  black. couch,  polygonum,  &c. ;  on  lands  laid  down 
to  grass 'for  a  few  years,  dock,  ox-eye  daisy,  ragweed,  &c.  Others  infest  grass  lands,  and  these  are  chiefly 
perennials,  such  as  crowfoot,  one  of  the  most  difficult  of  weeds  to  extirpate  ;  thistles,  docks,  rushes,  sedges, 
moss,  and  an  endless  variety  of  others.  Some  arc  more  particularly  abundant  in  hedges;  of  which  the 
reedy  and  coarse  grasses,  as  couch-grass,  brome-grass  ;  the  climbing  and  twining  plants,  as  goose-grass 
{Galium  /Sparine) ;  and  the  twiners,  as  bind-wecd  (Conv61vulus),  are  the  most  injurious. 

6200.    IVith  regard  to  the  (kstruction  of  weeds,  they  may  be  classed  first  according  to 
their  duration. 
6201.  All  annuals  and  biennials,  as  sai.d-wort  (fig.  816.  a),  and  sorrel  (6),  are  effectually  destroyed  by 

cutting  over  the  plant  at  any'point  below  that  whence  the  seed 
leaves  originated,  as  this  prevents  them  from  ever  springing 
again  from  the  roots.  Perennials  of  the  fibrous-rooted  kind 
may  be  destroyed  in  the  same  manner,  as  the  crowfoot,  rag. 
weed,  the  fibrous-rooted  grasses,  and  many  others.  Some 
fusiform-rooted  perennials  may  also  be  destroyed  by  similar 
y^'i  means  ;  but  almost  all  the  thick-rooted  perennials  require  to  be 
wholly  eradicated. 

6i2()y.  Tlie  perennial  weed, vi\\\ch  require  their  roots  to  be 
wholly  eradicated,  may  be  classed  according  to  the  kind  of 
roots.  The  first  we  shall  mention  arc  the  stoloniferous  roots  or 
surface  shoots  of  plants,  by  which  they  propagate  themselves. 
Of  this  kind  arc  the  creeping  crowfoot,  goosefoot  or  wild 
tansy,  potcntillas,  mints,  strawberries,  black  ccuch-grass,  and 
most  of  the  ^grostidefe  and  other  grasses.  The  next  are  the 
under-ground  creeping  roots,  as  the  couch-grass.  Convolvulus 
arvensis,  and  other  species  of  bind-wecd,  coltsfoot  [fig.  816.  c), 
sowthistle,  several  tetradynamous  plants,  as  toadflax,  .S'crophu- 
liria,  nettle,  hedgeiiettle  (.Sti!lchys\  Lamium,  jBall.'ita,  &c. 
?  Some  of  these,  as  the  bindweed  and  corn. mint,  are  extremely 
difficult  to  eradicate  :  a  single  inch  of  stolone,  if  left  in  the 
ground,  sending  up  a  shoot  and  becoming  a  plant.  The  creep- 
ing and  descending  vivacious  roots  are  the  most  difficult  of 
all  to  eradicate.  Of  this  class  are  the  P(;IS?gonum  amphibiura 
[Jig.  817.  a),  the  reed  (^rundo  /'hragmltcs),  the  horse-tail 
(i'quis^tum,yig.8l7.  b),  and  some  others.  These  plants  abound 
in  deep  clays,  which  have  been  deposited  by  water,  as  in  the 
car.'^ts  and  clay-vales  of  Scotland.  In  the  C'arsc  of  Falkirk  for 
example,  the  roots  of  the  /'olygonum  amphlbium  are  found 
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every  where  in  the  subsoil  alive  and  vigorous.    They  send  up  a  few  leaves  every  year  in  the  furrows  and 
on  the  sides  of  drains ;  and  when  any  field  is  neglected  or  left  a  year  or  two  in  grass,  they  are  found  all 


over  its  surface.  Were  this  tiact  left  to  nature  for  a  few  years,  it  would  soon  be  as  completely  covered 
with  the  Polygonum  as  it  must  have  been  at  a  former  age,  when  it  was  one  entire  marsh  partially  covered 
by  the  Frith  of  Forth.  The  horse-tail  is  equally  abundant  in  many  soils,  even  of  a  drier  desceiption  ;  and 
the  corn.thistle  (Serritula  arvensis.yi^.  817.  c)  even  in  dry  rocky  grounds.  Lightfoot  {Flora  SctJtica)  men- 
tions plants  of  this  species  dug  out  of  a  quarry,  the  roots  of  which  were  nineteen  feet  in  length  :  it 
would  be  useless  to  attempt  eradicating  the  roots  of  such  plants.  The  only  means  of  keeping  them  under, 
is  to  cut  off  their  tops  or  shoots  as  soon  as  they  appear ;  for  which  purpose,  lands  subject  to  them  are  best 
kept  in  tillage.  In  grass  lands,  though  they  may  be  kept  from  rising  high,  yet  they  will,  after  being 
repeatedly  mown,  form  a  stool  or  stock  of  leaves  on  the  surface,  which  will  suffice  to  strengthen  their  roots, 
and  greatly  to  injure  the  useful  herbage  plants  and  grasses. 

6'2(ij.  Tuberous  and  bulbous-roolcd  treeds,  are  not  very  numerous  ;  wild  garlic,  aruin,  and  bryony  are 
examples  ;  and  these  are  only  to  be  destroyed  by  complete  eradication. 

(iijoi  Ramose,  fusiform,  and  siniilar!y  rooted  perennials,  oi  VihXch  rest-harrow,  fern,  and  scabious  are 
examples,  may  in  general  be  destroyed  by  cutting  over  below  the  collar  or  point  whence  the  seed-leaves 
have  issued.  Below  that  point  the  great  majority  of  plants,  ligneous  as  well  as  herbaceous,  have  no  power 
of  sending  up  shoots ;  though  there  are  many  exceptions,  such  as  the  dock,  burdock,  &c.,  among  herbs, 
and  the  thorn,  elm,  poplar,  cherry,  crab,  &c.,  among  trees. 

6205.  Holdich  has  taken  a  different  view  of  the  subject  of  iveeds,  and  classed  them,  not 
according  to  the  modes  by  which  they  may  be  destroyed,  but  according  to  the  injuries 
whicli  they  do  to  the  soil  or  the  crop.  He  has  divided  them  into  two  classes,  weeds  of 
agriculture,  or  arable  lands,  and  pasture  weeds. 

620().  Arable  weeds  are  arranged  as,  1.  those  which  infest  samples  of  corn  ;  2.  root  or  fallow  weeds,  and 
such  others  as  are  hard  to  destroy  ;  3.  those  which  are  principally  objectionable  as  they  incumber  the  soil ; 
4.  underling  weeds,  such  as  never  rise  with  the  crop,  nor  come  into  the  sickle.  Under  these  heads,  each 
weed  in  its  respective  division  is  treated  of  as  to  its  deteriorating  qualities  and  mode  of  destruction. 

CttOT.  The  Tveah  which  inffst  the  samphire,  1.  Darnel  f/.61ium 
tcinuli-ntuin] ;  2.  Cockle  (.isrostemm.T  Githhijo);  3.  Tares 
(B'rium  tetras)x!rmum) ;  4.  Melilot  (Trifulium  Melilfttus  offi- 
cinalis); .1.  \Vild  oats  (/Ivina  fatua) ;  6  Hariff  (Galium  Spa- 
rine) ;  7.  Crow  needles  (Sc^ndix  Pecten) ;  8.  Black  bindweed 
(/'olygonum  C'onvolvidus) ;  9.  Snake-weed  (Polygonum  /apa- 
ttiifc)!iuin) ;  10-  Charlock  seeds,  (i'inapis,  A^phanus,  and  irtr^- 
sica)  in  barley  sometimes. 

fimS.  nVoJjf  trhich  are  priticipaUif  oltjeetitmahle  as  theu  encttm- 
Iter  the  suit  are,  1.  Charlock,  a  name  which  is  applied  to  four 
species  of  Crucyferffi  (viz.  Sinapis  arv^nsis  and  nigra,  Raphanus 
Kaphanislrum,  and  ijrdssica  Napus);  2.  Com  poppy  (Papkver 


Rh<E"as);  3.  Blue-bottle  (Centaurte  C^anus) ;  4.  Mayweed 
(.4'nthemis  Ciitula) ;  and  5.  Com  marigold  (Chrysanthemum 
s^getum. 

6209.  The  n'eeds  called  underlines,  or  such  as  never  rise  in  the 
crops,  are,  1.  Groundsel  (Senicio  vulgaris) ;  2.  Annual  meadow 
grass  ^Pba  4nnua) ;  3.  Chickweed  (Stellkria  m^dia) ;  4.  Shep- 
herd's purse  (ThWpsi  bilrsa  past6ris  and  er^cta) ;  5.  Spurry 
(Sp^rgula  arv^nsis) ;  6.  Chamomile  (Matricaria  Chamomflla) ; 
7.  Fat-hen  (Chenopodium  ;Slbum) ;  8.  Common  com  salad 
(FWiaolittiria),  9.  Flix-weed  (Sisymbrium  Sophia)  ;  ID.  Com- 
mon fumitory  (Fumaria  officinalis) ;  11.  Sand  musurd  {Sinh- 
pis  murklis). 


fiSlO.  Pasture  iveeds  are,  1.  Dwarf-thistle  (CArduus  acaCilis) ;  2.  Common  chamomile  (/I'nthemis  nbbilis) ; 
3.  Star-thistle  (Centaurfea  Calcitrapa) ;  4.  Ox-eyedaisy  (Chrysanthemum  leucAnthemum) ;  5.  Great  fleabane 
(Toiiyza  squarrusa)  ;  6.  Cheese-rennet  (G;\lium  vferum);  7.  Long-rooted  hawkweed  (Ayikrg'ia  autumn^lis) ; 
8.  Wild  thyme  (Tliymus  Serpyllum) ;  9.  Sheep's  sorrel  (TJtimex  Acetosi^Ua) ;  10.  Knot-grass  (/"olygonum 
aviculire);  II.  Yellow  rattle  (Rhinanthus  Crista  galli) ;  12.  Common  carline  thistle  (Carljna  vulgaris). 


G'ill.  Pasture  n>eeds  rvhich  generally  prevail  in  loamy  . 
and  such  also  as  are  prevalent  in  clayey  and  damp  soils,  are 
principa'lv  .-u  fullows  :— 1.  Yellow  goat's-beard  (Tragop6gon 
^■^aten^is)■;  2.  Marsh  thLstle  (CiSrduus  paliSstris) ;  3.  ftlelan- 
choly  thistle  (Cirduus  he-erophyllus) ;  4.  Meadow  thistle  (CAr- 
duus pratiSnsis) ,  5.  Common  butter-bur  (I'ussil^o  Petasites) ; 


6.  Common  ragwort  (.Senicio  Jacobae'a) ;  7.  Common  daisy 
(B^llis  per^nnis) ;  8.  Common  black  knapweed  (Centaurea 
nigra) ;  9.  Broad-leaved  dock  (ftiimex  obtusifblius) ;  10.  Orchis 
(O^rchis  m^scula,  maculata,  latifolia,  m6rto,  and  pyramidilis) ; 
11.  Common  cow-parsnep  (tferacl^um  £^honayiium) ;  12. 
Sedge  (Ckrex),  various  species. 


6212,   A  catalogue  of  weeds  could  be  of  little  use  to  the  agriculturist,  as  the  mere 
names  could  never  instruct  him  as  to  their  qualities  as  weeds,  even  if  he  knew  them  by 


Book  VII.  ECONOMY  OF  LIVE  STOCK.  949 

their  proper  names.  Besides,  weeds  which  abound  most,  and  are  most  injurious  in  one 
district,  axe  often  rare  in  another.  Thus,  the  poppy  abounds  in  gravelly  districts,  the 
charlocks  on  clays,  the  chickweed,  groundsel,  nettle,  &c.,  only  on  rich  soils.  A  local 
Flora,  or  any  of  the  national  Floras,  as  Lightfoot's  Flora  Scotica,  and  Smith's  British 
Flora,  and,  we  may  be  allowed  to  add,  our  own  Encyclopcedia  of  Plants  and  Hurtus 
Britdnnicus,  by  pointing  out  the  habits  of  indigenous  plants,  may  be  of  considerable 
use  to  the  agriculturist  who  ha«  acquired  a  slight  degree  of  the  science  of  botany. 


BOOK   VII. 

THE    ECONOMY    OF    LIVE    STOCK    AND    THE    DAIRY. 

6213.  2'h£  grand  characteristic  of  modern  British  firnwig,  and  that  which  constitutes 
its  greatest  excellence,  is  the  union  of  the  cultivation  of  live  stock  with  that  of  vegetables. 
Formerly  in  this  country,  and  in  most  other  countries,  the  growing  of  corn  and  the 
rearing  of  cattle  and  sheep  constituted  two  distinct  branches  of  farming ;  and  it  was 
a  question  among  writers,  as,  according  to  Von  Thaer,  it  still  is  in  Germany,  which  was 
the  most  desirable  branch  to  follow.  The  culture  of  roots  and  herbage  crops  at  last  led 
gradually  to  the  soiling  or  stall-feeding  husbandry,  in  imitation  of  the  Flemings  ;  and 
afterwards,  about  the  middle  of  the  last  century,  to  the  alternate  husbandry,  which  is 
entirely  of  British  invention,  and  has  been  more  effectually  than  any  thing  else  the  means 
of  improving  the  agriculture  of  the  districts  wliere  it  is  practised. 

6214.  It  is  observed  by  Brown,  that  "  though  horses,  neat  cattle,  sheep,  and  swine  are  of  equal  importance 
to  the  British  farmer  with  corn  crops,  yet  we  have  few  treatises  concerning  the  animals,  compared  with 
the  immense  number  that  have  been  written  on  the  management  of  arable  land,  or  the  crops  j)roduccd  upon 
it  But  though  so  little  has  been  written,  the  improvement  of  those  animals  has  not  been  neglected  ;  on 
the  contrary,  it  has  been  studied  like  a  science,  and  carried  into  execution  with  the  most  sedulous  attention 
and  dexterity.  We  wish  it  could  be  stated,  that  one  half  of  the  care  had  been  applied  to  the  selecting  and 
breeding  of  wheat  and  other  grains,  which  has  been  displayed  in  selecting  and  breeding  the  best  propor- 
tioned and  most  kindly  feeding  sheep.  A  comparison  cannot,  however,  be  made  with  the  slightest  degree 
of  success;  the  exertions  of  the  sheep-farmers  having,  in  every  point  of  view,  far  exceeded  what  has  been 
done  by  the  renters  of  arable  land.  Even  with  cattle  considerable  improvement  has  taken  place.  With 
horses^those  of  the  racing  and  hunting  kinds  excepted,  there  has  not  been  correspondent  improvement ; 
and  as  to  swine,  an  animal  of  great  benefit  to  the  farmer,  in  consuming  otfal  which  wuuld  otherwise  be  of 
no  value,  it  is  to  be  regretted  that  very  much  remains  to  be  done." 

6215.  T/ieJirst  important  effort  in  the  improvement  of  live  stock  was  made  by  Robert  Bai  cwell,  who  was 
bom  on  his  father's  estate  of  Dishley,  in  1726.  Mr.  Bakewell  wrote  nothing  himself;  so  the  first  .■scientific 
work  on  the  subject  was  written  by  George  CuUey,  in  1782,  who  had  formed  himself  on  B.ikSwell's  motlel. 
The  systematic  improvements  of  Mr.  Bakewell  were  developed  in  various  agricultural  reports,  and  con- 
sisted in  attempts  to  lessen  such  parts  of  the  animal  frame  ol  cattle  and  sheep  as  were  lea.>.t  useful  to  man, 
as  bone,  cellular  substance,  and  appendages;  at  the  same  time  increasing  such  other  parts,  as  flesh  or  muscle, 
and  fat,  as  become  more  important  in  the  furnishing  man  with  food.  These  ends  he  endeavoured  to 
accomplish  by  a  judicious  selection  of  individuals,  possessing  the  wished-fcr  form  and  qualities  in  the 
greatest  degree;  which  being  perpetuated  in  their  progeny  in  various  proportions,  and  the  selection  being 
continued  from  the  most  approved  specimens  among  these,  enabled  him  at  length  to  establish  breeds  with 
the  desired  properties.  Later  improvements  have  been  grafted  on  these,  and  we  find  excellent  observations 
on  the  subject  from  the  pens  of  Cline,  Dr.  Coventry,  Sir  J.  Sebright,  Hunt  of  Leicester,  and  the  Rev. 
H.  Berry  ;  and  we  have  witnessed  the  strenuous  and  successful  efforts  of  a  Russell,  a  Coke,  an  Kllman, 
and  others.  The  im])rovement  in  the  sciences  of  comparative  anatomy  and  physiology  has  also  led  to  an 
amended  practice  both  in  breeding  and  in  pathology.  The  example  of  various  opulent  proprietors  and 
farmers  in  all  parts  of  the  empire  tended  to  spread  this  improvement,  by  which  the  pursuit  became 
fashionable.  Add  to  these  the  accounts  of  the  management  of  live  stock  in  almost  every  county  of  the 
British  Isles,  as  contained  in  Marshal's  If'or/ts  and  the  County  Reports.  From  these  sources  we  shall  draw 
the  information  we  are  about  to  submit,  and  shall  ado))t  the  arrangement  of  the  horse,  the  ass,  the  mule 
and  hinny,  the  bull  family  and  the  dairy,  the  sheep,  the  swine,  minor  stock,  and  injurious  animals  o^ 
vermin. 


ChAp.    I. 

The  cultivated  Horse.  —  E'^quus  CabdUns  L. ;   Mammalia  BellucB  L.,   and  Pacl:i/(k-rmes 
SoUpedes  Cuvier.      Cheval,  Fr.  ;   Pferde,  Ger.  ;   Cavallo,  Ital. ;  and  Caballo,  Span. 

6216.  The  horse  family,  by  far  the  most  important  among  the  brute  creation  as  a 
servant  to  man,  includes  several  species  both  in  a  wild  and  cultivated  state,  as  the  ^~quus 
fiiemionus,  or  wild  mule,  a  native  of  Arabia  and  China,  and  which  it  is  supposed  would 
form  an  excellent  race  of  small  horses,  could  they  be  reduced  to  a  state  of  domestication  ; 
the  E.  v^sinus,  or  ass,  well  known  ;  the  E.  Zebra,  or  striped  ass ;  the  E.  Qudgga,  by  some 
considered  a  variety  of  the  zebra;  and  the  E.  bisdlcus,  or  cloven- footed  horse,  a  native  of 
Chile,  and  by  many  supposed  to  belong  to  a  distinct  genus. 
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Part  III. 


G'2I7.  The  commoji  horse,  jnsUy  considered  as  the  7ioblest  of  guadrupeds,  in  found  in  a 
wild  state  in  the  deserts  of  Great  Tartary,  in  the  southern  parts  of  Siberia,  and  in  other 
parts  of  Asia,  and  in  the  interior  of  Africa.  He  has  long  been  domesticated  and  cul- 
tivated in  most  parts  of  the  earth,  for  the  various  purposes  of  war,  Imnting,  parade,  the 
saddle,  and  draught ;  and  in  some  places,  partly  for  his  Hesh  and  the  milk  of  the  female. 
The  parts  of  a  horse,  when  no  longer  endued  with  life,  are  ajiplied  to  various  useful  pur- 
poses. The  blood  is  used  as  manure.  The  bones  are  broken  and  boiled,  to  produce  oil, 
and  are  afterwards  ground  into  an  excellent  manure  ;  some  of  tlie  bones  are  also  employed 
in  the  mechanical  arts.  The  flesh  supplies  food  for  the  domestic  carnivorous  animals, 
the  cat  and  dog  ;  for  carnivorous  birds,  kept  for  amusement  or  curiosity  ;  for  fish,  ^c. 
We  shall  consider  the  horse  in  regard  to  its  varieties,  organology,  anatomy,  physiology, 
diseases,  breeding,  rearing,  training,  feeding,  and  working 


Sect.  I.      Varieties  of  the  Horse.     ■ 

6218.  The  varieties  of  the  domestic  horse  are  numerous.  The  indigenous  horse  of  every 
country,  operated  on  by  climate,  assumes  that  form  best  adapted  to  its  locality.  Man 
would  soon,  however,  be  led  to  mix  with  the  native  breeds  that  variety  which  presented 
in  its  aboriginal  state  the  finest  form  and  most  valuable  qualifications.  This  being 
found  centred  in  the  horses  of  Arabia,  Persia,  and  Barbary,  the  inhabitants  of  Europe 
generally  sought  an  amelioration  of  their  own  breeds  by  an  admixture  of  oriental 
blood. 


'>2'y    Tfie  Arabian  horses  (Jig. 
818 


is  a  portrait  of  one  brought  by  Buonaparte  from  Egypt,  and  now 
living  in  the  royal  garden  of  Paris,)  are  reckoned  the 
best,  and  the  solicitude  with  which  the  Arabs  preserve 
these  horses  pure  and  uiimixcd  is  remarkable.  The 
care  with  which  they  arc  nurtured,  and  the  skill  dis- 
played in  their  equestrian  man.igement,  are  no  less 
admirable.  None  but  stallions  of  the  finest  form  and 
purest  blood  are  allowed  access  to  their  mares,  which 
is  never  permitted  but  in  the  presence  of  a  professional 
witness  or  pubhc  officer,  who  attests  the  fact,  records 
the  name,  and  signs  the  pedigree  of  each,  'the  Per- 
sian Iwrsfs  are  considered  next  in  value;  and  after 
them  the  horses  of  Andalusia  in  Spain.  The  Barbary 
horses  are  descended  from  the  Arabians,  and  much 
esteemed.  Jackson  {Empire  of  Morocco,  p.  42.)  men- 
tions one  very  fleet  variety,  used  for  hunting  the 
ostrich,  and  fed  entirely  on  camel's  milk.  'I'he  horses 
of  India,  though  active  and  not  ill  formed,  are  small 
and  vicious,  the  tUniate  being  unfavourable  to  their 
greater  devclopement.     Those  of  Tarlary  are  of  a 

moderate  size  ;  but  iitrong,  muscular,  full  of  spirit,  and  active.    The  Tartars  are  considered  skilful  riders. 

Like  tlie  Kalmucks,  they  eat  the  flesh  of  horses  as  we  do  that  of  oxen,  and  use  their  milk  either  in  cuni 

or  fermented. 

6220.  Of  the  European  varieties  of  the  horse,  those  of  Italy  were  formerly  in  greater 
esteem  than  at  present ;  but  still  those  of  the  Neapolitans  shine  both  under  the  saddle 
and  in  traces.  Great  numbers  are  bred  in  Sicily  ;  those  of  Sardinia  and  Corsica  are 
small,  but  active  and  spirited.      The  Swiss  horses  partake  of  the  same  qualities. 

C221.  The  Spanish  horses  have  long  been  highly  esteemed.  The  invasion  of  the  Moors,  in  710,  brought 
a  vast  influx  of  oriental  blood  into  Spain  ;  and  the  continuance  of  the  Moorish  yoke  during  several  cen. 
turies  jiroduccd  altogether  so  improved  a  race  there,  that  the  best  Spanish  horses  are  preferred  by  some 
to  tlio  Harbs.  The  Spanish  Genette  has  long  been  celebrated  for  its  elegance,  sprightliness,  and  durability. 
The  lie.-t  breeds  of  Spain  are  generally  finely  carcased,  and  well  limbed,  active,  ready,  and  ea.sy  in  their 
))aces,  docile  and  afl'ectionate  to  their  owners,  full  of  spirit  and  courage,  but  tempered  with  mildness  and 
good-nature;  they  are,  for  the  most  part,  of  a  moderate  size.  Those  which  are  bred  in  Upper  Andalusia 
are  deemed  the  most  valuable.  The  Portuguese  horses,  or  rather  mares,  were  famous  of  old  for  being 
very  fleet  and  long-winded  ;  but  of  late,  it  is  sai<l,  they  are  much  degenerated. 

6i'i.'2.  France  abounds  in  horses  of  all  kinds,  whose  origin  may  be  traced  to  a  mixture  of  their  native 
breeds  with  the  Asiatic  introduced  by  the  irrujition  of  the  doths,  and  originally  received  from  the 
Scythians,  and  the  true  eastern  blood  received  from  Spain,  Barbary,  and  Arabia.  With  these  admixtures, 
however,  the  horses  of  "France  have  not  yet  borne  a  high  character  throughout  Europe;  and  although 
under  the  dominion  of  Napoleon  more  than  two  hundred  pure  Arabian  stallions  were  imported,  and  the 
northern  states  plundere<i  of  their  choicest  specimens,  by  which  the  breeds  have  been  much  improved; 
still  France  imports  yearly  vast  numbers  from  this  country,  particularly  hunters  and  high  bred  carriage 
liorses.  Of  their  own  breeds,  Limousin  furnishes  some  good  saddle  horse.s,  and  hunters  also.  Next  to 
those,  Normandy  claims  precedence  for  a  well-formed  and  useful  breed.  There  are  also  very  good  bidets, 
or  ponies,  in  Auvorgne,  Poitou,  and  Burgundy.  Lower  Normandy  and  the  district  of  Cotentin  furnish 
some  very  tolerable  coach  horses,  and  which  are  more  active  and  appear  more  elastic  in  their  motions 
than  the  Dutch  horses.  They  have,  however,  a  noble  race  of  large  draught  horses  equal  to  any  seen  in 
England,  and  among  which  the  chesnut  colour  seems  to  prevail.  The  French  horses  generally  are  apt 
to  have  their  shoulders  although  oblique,  yet  too  loose  and  open,  as  those  of  the  Barbs  are  usually  too 
confined  and  narrow. 

6223.  The  Flemish  horses  are  inferior  in  value  to  the  Dutch,  having  usually  large  heavy  heads  and 
necks  ;  their  feet  also  are  immoderately  large  and-  flat,  and  their  legs  subject  to  watery  humours  and 
swellings. 

6224.  Holland  furnishes  a  race  of  horses  which  are  principally  serviceable  in  light  draught  work  :  the 
best  come  from  Friesland. 

6225.  Gertnnni/  is  not  destitute  of  good  horses.  The  native  breeds,  heavy  and  ill.formed,  received  their 
first  improvement  from  admixture  with  the  Asiatic  horses.     In  aftcr-times  the  Germans  obtained  still 
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finer  breeds  from  the  Arabs,  Turks,  and  the  Barbary  states,  which  they  still  preserve  with  some  care  as 
stallions:  some  good  specimens  are  also  obtained  from  Spain.  In  a  general  point~6f  view,  however,  the 
Germ.in  horses  are  more  fitted  for  the  manege  than  for  racing  or  hunting  ;  in  which  qualities  they  are 
inferior  to  the  Hungarian  and  Transylvanian  horses.  The  horses  of  Bohemia  are  not  distinguished  by 
any  eminent  qualities.  The  Hussars  and  Transylvanians  are  accustomed  to  slit  the  nostrils  of  their 
horses,  under  a  notion  of  giving  their  breath  a  free  passage,  and  improving  their  wind,  as  well  as  to  render 
them  incapable  of  neighing,  which,  in  the  field,  would  be  often  inconvenient.  The  Croatian  horses  are 
nearly  allied  in  qualities  and  character  to  the  Hungarian  and  Bohemian  :  these,  as  well  as  the  Poles,  are 
remarkable  for  being,  as  the  French  term  it,  bi'gut,  or  keeping  the  mark  in  their  teeth  as  long  as  they 
live. 

fiSiifi.  T/ie  Pplisk  horses  are  hardy,  strong,  and  useful,  but  they  are  generally  of  a  middling  size.  In  the 
marshy  parts  of  Prussia,  and  towards  the  mouth  of  the  Vistula,  there  is  a  breed  of  tall  strong  horses,  re- 
sembling those  of  P'riesland,  but  of  inferior  value. 

,  ti227.  Tlw  horses  of  Russrn  are  not  much  regarded  by  other  nations.  They  are  small  but  hardy,  and 
capable  of  enduring  great  fatigue.  Great  attention  is,  however,  paid  to  such  as  are  very  fast  in  their  trot ; 
and  such  a  breed  is  much  encouraged  for  trotting  matches  on  the  snow  and  ice.  Those  of  the  Turkish 
breed  arc  handsome  and  finely  shaped,  but  too  slight  and  weak  lor  heavy  cavalry.  The  Kalmuck  horses 
are  somewhat  higher  than  the  Russian  common  horses,  and  are  so  lasting  and  constitutionally  strong  as 
to  be  able  to  run  three  or  four  hundred  English  miles  in  three  days.  They  subsist,  summer  and  winter, 
solely  upon  grass  in  the  great  deserts  which  are  between  tlje  rivers  Don,  Volga,  and  Yaik,  where  they  are 
collected  in  great  herds  of  four  hundred,  five  hundred,  or  even  a  thousand.  They  are  excellent  swimmers, 
and  p.iss  the  river  Volga,  where  it  is  from  one  mile  to  two  miles  broad,  with  great  ease. 

fiSi'S.  The  horses  of  Sweden  are  low  and  small,  and  the  Norway  breed  may  be  comprehended  under  the 
same  description,  but  they  are  strong,  hardy,  and  active.  Denmark,  and  also  Holstein  and  Oldenburg,. 
boast  a  large  variety  of  horses,  which  has  long  been  esteemed  as  peculiarly  adapte<i  for  heavy  cavalry  and' 
carriage  uses,  though  they  are  apt  to  fail  with  respect  to  elegance  of  limb  and  symmetry  of  parts  ;  their 
heads  being  large,  their  slioulders  heavy,  their  backs  long,  with  croups  too  narrow  to  correspond  with 
their  fore  jiarts.  In  the  Islands  of  Feroe  there  is  a  race  of  horses  of  small  growth,  but  strong,  speedy, 
and  very  sure-footed.  They  are  never  shod,  and  feed  abroad  without  shelter  both  summer  and  winter. 
In  Suderoe,  one  of  these  islands,  they  have  a  peculiarly  swift  breed,  of  great  use  to  the  inhabitants,  who 
catch  their  sheep,  which  are  wild,  by  hunting  them  with  a  dog,  pursuing  them  at  the  same  time  with 
their  horses.  The  horses  of  Lapland  are  small  of  stature,  but  active  and  willing;  they  are  used  only  in 
the  winter  season,  in  drawing  sledges  over  the  snow,  an<l  transporting  wood,  forage,  and  other  necessaries ; 
but  in  summer  they  are  turned  into  the  forests,  where  they  form  separate  troops,  strictly  confined  to  their 
own  quarters. 

6229.  The  British  varieties  of  saddle  horse  may  be  reduced  to  the  racer,  the  hunter,  the 
improved  hack,  the  old  English  road  horse,  the  galloway,  and  the  pony  ;  the  two  latter 
of  which  we  shall  consider  in  another  place. 

6230.  The  race  horse  {Jig.  819.)  is  descended 
nearly  in  a  direct  line  from  the  Arabian,  the 
Persian,  and  the  Barb.  In  an  agricultural  point 
of  view,  this  celebrated  breed  might  at  first  sight 
appear  of  little  importance;  but  it  is  probable, 
that  to  the  amusement  afforded  by  ituto  the  rich 
and  powerful,  we  are  indebted  for  the  principal 
improvements  in  every  other  variety  of  this  most 
valuable  animal.  Races  or  courses  were  very 
early  a  part  of  British  sports  ;  and  it  is  natural  to 
suppose  that,  on  this  account,  endeavours  would 
be  made  to  improve  and  enlarge  the  breeds  of  the 
native  horses.  RogerdeBellesme,  Earl  of  Shrews- 
^,  bury,  is  the  first  on  record  who  imported  a  Spanish 
£— "  stallion,  the  progeny  of  which  was  afterwards  ex- 
J^^  tolled  by  Michael  Drayton,  in  his  I'oly-olbion  ; 
and,  it  is  probable,  the  first  amelioration  of  the 
native  breeds  was  derived  altogether  from  horses 
brought  from  .Spain  and  the  southern  parts  of 
Gaul.  In  the  reign  of  Henry  IV.,  public  ordinances  were  made  favourable  to  the  improvement  of  the 
breeding  of  horses,  which  would  tend  still  further  to  extend  the  search  after  belter  specimens.  There  is 
reason,  however,  to  believe,  that  the  courses  of  those  times  were  little  more  than  ordinary  trials  of  speed 
between  the  inrtlgeme,  or  these  slightly  improved  breeds ;  and  it  was  not  until  the  days  of  Henry  VII.  and 
VIII.,  that  the  true  eastern  blood  was  collected  in  any  considerable  quantities.  During  these  reigns, 
however,  it  becoming  very  general  to  imix)rt  stallions  from  Arabia,  Barbary,  and  Persia,  a  new  and  highly 
imjiroved  race  rapidly  extended  itself.  This  improvement  was  carried  subsequently  to  its  acme  by  an 
equally  careful  selection  of  mares  as  of  horses  ;  and  thus  we  find  king  James  importing  a  set  of  mares  of 
the  purest  blood,  significantly  called  the  royal  mares.  From  these  periods,  the  breeding  of  the  race  horse 
was  pursuotl  w  ith  the  utmost  care,  as  well  in  regard  to  purity  of  blood,  as  in  the  increase  of  his  bodily 
powers,  by  the  most  nutritious  food  and  duly  apportioned  exercise,  during  his  training  for  the  courses, 
then  becoming  so  fashionable  in  England.  Thus  has  been  produced  a  breed  unrivalled  throughout  the 
world  for  symmetry  of  form,  swiftness  of  progression,  and  durability  under  exertion.  The  accounts  on 
record  of  feats  periormed  by  some  of  our  horses  on  the  turf  are  truly  astonishing.  Bay  Malton  ran  at 
York  four  miles  in  seven  minutes  and  forty-three  seconds,  t'hilders,  known  by  the  name  of  the  flying 
Childers,  moved  through  a  si)ace  equal  to  eighty-two  feet  and  a  half  in  a  second,  .■\fter  these  Eclipse, 
Highflver,  Matchem,  Hambletonian,  and  others,  have  contributed  to  keep  up  the  reputation  of  the 
English  racer. 

fii'.'il.  Climctle  has  a  great  ivjiuencc  ove7-\he  form  of  aniinals,  and  that  form  is  found  in<ligenous  to  each 
v;hich  best  fits  it  for  the  ])urp()ses  required  of  it.  In  the  arid  plains  of  the  east,  where  herbage  is  scarce,  a 
form  is  given  which  en.nbles  its  brute  inhabitants  to  readily  transport  themselves  from  one  spot  to  another ; 
and  as  in  every  situation  the  flesh  of  the  horse  is  greedily  sought  after  by  the  predatory  tribes,  so  here, 
where  those  are  peculiarly  strong  and  active,  the  horse  is  formed  peculiarly  agile  and  swift  to  escape  their 
attack,  as  well  as  peculiarly  light,  that  his  weight  might  not  sink  him  in  the  sandy  plains,  nor  his  bulk 
retard  him  in  his  flight.  Removed,  however,  to  more  temperate  climes,  where  vegetation  affords  by  its 
luxuriance  more  nutriment,  and  where  the  restrictions  of  danjer  have  ceased  to  oiierate,  we  no  longer 
see  him  equally  small  and  slender;  but,  with  equal cai>acity  for  swift  progression,  we  find  him  expanded 
into  a  form  capable  of  keeping  up  that  progression  with  a  durability  unknown  to  the  original  breeds  from 
which  he  sprang.  Symmetrically  formed  as  we  now  see  him,  he  at  once  evinces  his  claim  to  great  spied. 
His  Imny  skeleton  exhibits  a  base  founded  on  the  justest  geometrical  principles,  presenting  a  series  of 
lengthened  levers  acting  by  means  of  a  condensed  muscular  and  tendinous  organization  of  great  power, 
on  angles  capable  of  great  flexion  and  extension  ;  while  his  pointed  form  fits  him  to  cleave  that  atmo. 
!il>here,  from  which  his  deep  chest  enables  him  to  draw  by  extensive  inspirations  wind  and  vigour  to  con- 
tinue his  exertions.    Purity  of  blood,  bv  which  is  meant  the  result  of  confining  to  particular  races  or 
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breeds  tiie  means  of  continuing  their  species,  is  observed  with  equal  care  anil  jealousy  by  the  breeders  of 

85JO  the  English  race,  as  by  the  Arabians  ;  and  turf  jockeys 

assert  tliey  can  discover  a  taint  or  departure  from  this 

— BTv  jiurity  to  the  sixteenth  remove. 

_=     ^  "  fi'23'2.   The  hunter  {Jig.  820.)  is  derived  from  horses 

u_      i  „  -  of  entire  blood,  or  such  as  are  but  little  removed  from 

*^  /  J.  it,  uniting  with  mares  of  substance,  correct  form,  and 

"/jjV'  ■  ""JS^       good  action.     In  some  instances  hunters  are  derived 

^^  ~  ^laiii»^       from  large  mares  of  the  pure  breed,  propagating  with 

powerful  stallions  of  the  old  English  road  horse. 
This  favourite  and  valuable  breed  is  a  happy  com- 
bination of  the  speed  of  the  Arabian,  with  the  dura- 
bility of  the  native  horse.  More  extended  in  form, 
but  framed  on  the  same  principles,  he  is  able  to  cany 
a  considerable  weight  through  heavy  grounds,  with  a 
swiftness  equalled  only  by  the  animal  he  pursues,  and 
with  a  perseverance  astonishing  to  the  natives  of  every 
other  country.  Hence  the  extreme  demand  for  this 
breed  of  horses  in  every  European  country  ;  our 
racing  stallions  being  now  sent  to  propagate  in  the 
eastern  climes,  whence  they  were  some  of  them  origi- 
nally brought. 

t>233.  The  improved  hackney  (Jig.  821.)  is  derived,  like  the  former,  from  a  judicious  mixture  of  the 
blood  breed  with  the  native  horse,  but  exhibiting  a  greater  proportion  of  the  latter.     Hackneys  are  now, 

however,  mostly  bred  from  stallions  possessing  nearly 
the  same  proportion  of  blood  with  the  hunter ;  but  with 
a  form  and  qualities  somewhat  dift'erent.  In  the  hack- 
ney, as  safety  is  as  requisite  as  speed,  we  look  jKirticu. 
larly  to  the  fore  parts  to  see  that  tliey  are  high  and  well 
placed;  that  the  head  is  not  heavy,  nor  the  neck  dis. 
proportionately  long  or  short;  that  the  legs  stand  straight 
(that  is,  that  a  perpendicular  line  drawn  from  the  point 
of  the  shoulder  sliould  meet  the  toe! ;  and  that  the 
elbows  turn  out :  and  although  a  perfect  conformation 
in  the  hinder  parts  is  necessary  to  the  hackney,  it  is  in 
some  measure  subordinate  to  the  s;mie  perfection  in  the 
fore  parts  ;  whereas  in  the  racer  and  hunter,  but  par- 
ticularly in  the  former,  the  form  of  the  hinder  is  even 
of  more  consequence  than  that  of  the  fore  parts. 

6234.   The  old  Etiglisk  road  horse.     'I'his  most  useful 
breed  is  now  nearly  extinct,  although  some  northern 
agriculturists  appear  to  be  making  c.'ibrts  to  revive  the 
race.     It  has  so  long  been  known  in  this  country  that  it 
might  almost  be  reckoned  among  its  indigen.r  .   although  it  is  probalile  that  it  originally  sprang  from  a 
judicious  culture  from  horses  of  Norman,  German,  or  Flemish  extraction,  which  horses  were  very  early  im- 
ported to  enlarge  our  small  breeds,  and  to  render 
Qog  them  equal  to  the  heavy  loads  they  were  acous- 

"  tomed  to  carry  as  pack-horses ;  and  of  which  kind 

the  old  English  road  horse  unquestionably  is. 
(/!g.822.)  Meitheris  it  at  all  impossible,  that,in  the 
more  fertile  parts  of  tl.e  island,  an  original  breed 
existed  of  considerable  power  and  bulk.  Athel- 
stan  expressly  prohibited  the  exportation  of  En- 
glish horses,  and  the  "  scythed  chariots  drawn  by 
fiery  steeds  "  of  the  ancient  Britons  struck  terror 
even  into  CiEsar's  legions.  These  accounts  of  the 
antiquity  of  the  English  horse,  receive  aduitioiial 
strength  from  the  notices  we  obtain  of  the  fossil 
bones  of  horses  having  been  found,  according  to 
Parkinson,  in  various  parts  of  the  island.  The 
old  English  road  horse  possessed  great  power, 
with  short  joints,  a  moderate  shoulder,  elevated 
crest,  with  legs  and  feet  almost  invariably  good. 
The  heights  varied  from  fifteen  hands  to  filteen 
hands  two  inches ;  and  the  colours  were  fre- 
RotK    ih      u-      ■  quentlv  mixed. 

b^x  ine  o^ection,  Muever,  to  English  horses,  both  of  the  original  and  of  the  more  early  improved 
Dieeds,  and  which  is  even  still  seen  among  them,  is,  that  they  want  grace  or  exi)ression  in  their  figure  and 
carriage  ;  that  they  are  somewhat  obstinate  and  sullen  ;  and  that  a  certain  stittiiess  in  their  shoulders,  and 
want  ot  suppleness  and  elasticity  in  their  limbs,  render  them  unfit  for  the  manege.  As  this  is  an  im- 
portant charge  against  the  excellence  of  our  breeds,  it  inav  be  worth  consideration  how  far  it  is  founded 
in  truth.  Commerce  requires  despatch,  and  England  as  a  great  commercial  country  makes  every  thing 
subservient  to  an  economical  use  of  time.  Conformably  to  these  principles,  many  of  the  qualities  of  our 
norses,  but  principally  those  of  flexibility  and  safetv  in  progression,  are  certainly  sacrificed  to  speed,  in 
which  they  undoubtedly  excel  all  horses  in  the  world.  It  is  well  known  that  all  animals  intended  by 
nature  for  quick  progression,  are  formed  low  in  their  fore  parts,  and  have  usually  narrow  upright 
snouklers  ;  which  delects  are  too  common  in  English  horses  in  general.  On  the  contrary,  in  most  of  the 
improyed  breei.s  of  continental  horses,  the  fore  hands  are  elevated,  and  the  shoulders  w'ide  and  oblique  ; 
by  which,  Hexibihty  and  safety  in  progression  are  gained  at  some  expense  of  celerity ;  for  the  strong 
lumbar  muscles  ot  horses  so  formed,  oi>eratiiig  on  the  lengthened  spinous  processes  of  the  dorsal  vertebra; 
with  increased  advantage,  elevate  the  foro  p^irts  higher  ;  and  even  in  default  of  this  form  in.  the  fore  parts, 
yet  a  corresponding  etfect  is  produced  in  foreign  horses  by  the  great  strength  and  expansion  of  their 
naunch^  and  croups,  and  by  tlie  greater  inclination  in  their  hinder  extremities  towards  the  common 
centre  of  gravity  of  the  body  :  for  as  speed  depends  Hist  on  the  extent  to  which  the  angles  of  t!ie  limbs 
can  be  opened,  and  secondly,  on  the  efforts  of  the  body  in  its  transit  to  counteract -the  tendency  to  the 
common  centre  ot  gravity,  the  earth  ;  so  it  is  evident  that  the  form  which  is  the  most  favourable  to  speed. 
IS  less  so  to  safety  or  flexibility  in  progression. 

623t).  The  Irish  road  horse,  or  huii/er,  coeval  with,  or  probably  in  some  measure  subsequent  to,  the 
cultured  the  old  English  road  horse,  was  a  still  more  excellent  breed.  With  similar  properties,  but 
^V"*!,™^  I  "'  "'"^  ■''  S'"'^^''  •'>'-'q"'''ed  aptitude  for  leaping,  it  gained  the  name  of  the  Irish  hunter; 
and  when  the  dogs  ot  the  chace  were  less  speedy  than  thev  now  are,  this  horse  was  equal  to  every 
thing  required  of  him  as  a  hunter ;  even  now  the  possessors  of  the  few  which  remain  find,  parti- 
cularly m  an  enclosed  and  deep  country,  that  what  others  gain  by  speed  these  accomplish  by  strength  to 
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go  through  any  grounil,  and  activity  sufficient  to  accomplish  the  most  extraordinary  leaps.  As  road- 
sters, these  horses  have  ever  proved  valuable,  uniting  durability,  ease,  and  safety  with  extreme  docility. 
In  form  they  may  be  considered  as  atlbrding  a  happy  mixture  of  an  improved  hack  with  our  old 
English  roadster. 

6'JJ7.  The  British  varieties  of  saddle  horse  of  more  inferior  description  are  very  numerous,  as  cobs, 
galloways,  and  ponies.  Cobs  are  a  thick,  compact,  hackney  breed,  from  fourteen  hands  to  fourteen  hands 
two  inches  high,  in  great  request  for  elderly  and  heavy  persons  to  ride,  or  to  drive  in  low  phaetons,  Ac. 
Galloways  and  ponies  are  lately  in  much  request  also  for  low  chaises;  a  demand  which  will  lead  to  a 
cultivation  of  their  form;  the  number  bred  requires  little  increase,  as  several  waste  districts  or  moors 
throughout  Kngland  are  already  appropriated  princi|)aUy  to  the  purpose  of  rearing  jionies. 

6!2j8.  The  Ilritish  varieties  of  war  or  cavalry  horse,  and  of  carriage  and  cart  horse,  are  considered  to 
have  been  derived  from  the  German  and  Flemish  breeds,  meliorated  by  judicious  culture.  Most  of  the 
superior  varieties  contain  a  mixture  of  Arabian  or  Spanish  blood.  Cavalry  horses  are  found  amongst  the 
larger  sort  of  hackneys  ;  and  the  oliservations  made  in  the  late  wars  suthciently  show  the  justice  of  the 
selection.  E.\cept  in  a  few  unhapjiy  instances,  where  a  mistaken  admiration  of  the  Hulans  had  led  to 
selecting  them  too  light,  the  English  cavalry  horse  possessed  a  decided  superiority  over  the  best  French 
horses  in  strength  and  activity,  as  well  as  over  the  Germans,  whose  horses  on  the  other  hand,  by  their 
bulk  and  heavy  make,  were  incapable  of  seconding  the  efforts  of  the  British  dragoons.  The  coach,  cha. 
riot,  and  stage  horses  are  derived  many  of  them  from  the  Cleveland  bays,  further  improved  by  a  mixture 
of  blood.  Others  are  bred  from  a  judicious  union  of  blood  and  bone,  made  by  the  breeders  in  Yorkshire, 
Lincolnshire,  and  other  midland  counties. 

6i.'39.  The  varieties  of  drai'ghl  horse  were  originally  as  numerous  as  the  districts  in  which  they  were 
bred,  each  having  its  lavourite  breed ;  but  since  the  intercourse  among  farmers  and  breeders  has  been 
greater,  those  in  common  use  arc  so  mixed  as  to  render  it  ditlicult  to  determine  of  what  variety  they 
l)artake  the  most.  At  present  the  principally  esteemed  drau.i^ht  horses  are  the  Sulliilk  j  unch,  the  Cleve- 
land bay,  the  black,  and  the  Lanark  or  Clydesdale.  The  native  breeds  of  drau;;lit  liorses  of  England, 
Scotland,  Wale.;,  and  Ireland,  are  much  too  small  for  the  purposes  of  agricultur.d  draught  as  now  con- 
ducted ;  but  by  cultivation,  the  improved  breeds  pointed  out  have  furnished  such  animals  as  are  equal  to 
every  thing  required  of  them. 
6240.  T/te  black  horse  {fig.  823  ),  bred  in  the  midland  counties  of  England,  is  a  noble  and  useful  animal  ; 

and  furnishes  those  grand  teams  we  see  in  the  coal, 
flour,  and  other  heavy  carts  and  waggons  about  London  ; 
where  the  immense  weight  of  the  animal's  body  assists 
his  accompanying  strength  to  move  the  heaviest  loads. 
But  the  present  system  of  farming  requires  horses  of  less 
bulk  and  more  activity  for  the  usual  agricultural  pur- 
poses, better  adapted  for  travelling,  and  more  capable  of 
enduring  fatigue  ;  consequently  this  breed  is  seldom 
seen  in  the  improved  farms.  'I'lic  black  cart  horse  is 
understood  to  have  been  formed,  or  at  least  to  have  been 
brought  to  its  present  state,  by  means  of  stallions  and 
mares  imported  from  the  Low  Countries  ;  though  there 


8'i} 


-jii  appears  to  be  some  diii'erence  in  the  accounts  that  have 
^  ^--^h^-  been  preserved,  in  regard  to  the  places  whence  they  were 
~  originally  brought,  and  to  the  persons  who  introduced 

them.  {Culley  mi  Live  StocI;,  p.  32 ,  and  Marshal's 
Economy  of  ilic  Midland  Counties,  vol.  i.  p.  306.)  Mar- 
shal, under  too  confined  a  view,  and  probably  prejudiced 
against  the  breed  on  account  of  its  fancied  want  of  spirit, 
as  well  as  for  the  alleged  tendency  to  become  flat  and 
pommiced  in  the  feet,  is  most  unreasonably  severe  on  it,  when  he  says,  "  the  breed  of  guy  rat.s,  with 
which  this  island  has  of  late  years  been  overrun,  are  not  a  greater  pest  in  it  than  the  breed  of  black  fen 
horses;  at  least  while  cattle  remain  scarce  as  they  are  at  present,  and  while  the  flesh  of  horses  remains 
to  be  rejected  as  an  article  of  human  food."  {Marshars  Yorkshire,  vol.  ii.  p.  Ifii.)  The  present  improved 
sub-variety  of  this  breed  is  said  to  have  taken  its  rise  in  six  Zealand  mares,  sent  over  from  the  Hague  by 
the  late  Lord  Chesterfield,  during  his  embassy  at  that  court. 
SS,i\.  The  Cleveland  bays  [fig.  82-t.),  which  owe  some  of  their  most  valuable  properties  to  crosses  with 


the  race-horse,  have  been  long  celebrated  as  one  of  the  best  breeds  in  the  island;  but  they  are  said  to  have 
rB,«  t  1 1  r  t^^-  '■^^''  '"■^  reared  to  a  great  extent  in  Yorkshire,  the  farmers  of  which  county  are 
remarKable  for  their  knowledge  in  every  thing  that  relates  to  this  species  of  live  stock.  In  activity  and 
fiill  1,  f 'f  ir^''  """t^s,  perhaps,  have  no  superior.  Some  capital  hunters  have  been  produced  by  putting 
Biinh  r  1  *'""'°'^  ^?  niaft^s  of  this  sort ;  but  the  chief  object  latterly  has  been  to  breed  coach-horses,  and 
*'"  "  •^."ave  suthcient  strength  for  a  two.horse  plough.     Three  of  these  horses  draw  a  ton  and  a  half  of 


^oukiI\','r'"nrl  hardiness  than    in    any  apparent  superiority  of  shape.      "  Their  colour   is  mostly  yel- 
louisn  or  .orrtl,  with  a  white  rntch  or  blaze  en  their  faces;    the  bead  large,  ears  wide,  muzzle  coarse. 
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fore-end  low,  b.ick  long  sometimes,  but  always  very  straight,  sides  flat,  shoulders  too  far  forward,  hind- 
„„.  quarters  middling,  but  rather  high  about  the  hips, 

°— 5  legs  round  and  sliort  in  the  i)asterns,  deep-bellied, 

and  full  in  the  flank.  Here,  perhaps,  lies  much  of 
the  merit  of  these  horses  ;  for  we  know,  from  ob- 
servation and  experience,  that  all  deep-bellied 
horses"carry  their  food  long,  and  consequently  are 
enabled  to  stand  longer  and  harder  days'  works. 
However,  certain  it  is,  that  these  horses  do  perform 
surprising  days'  works.  It  is  well  known,  that  the 
Suttblk  and  Norfolk  farmers  plough  more  land  in  a 
day  than  any  other  people  in  the  island  ;  and  these 
are  the  kind  of  horses  every  where  used  in  those 
districts."  (Ctilley  on  Live  Slock,  p.  27.)  Since 
Culley's  time  much  pains  have  been  taken  to  im- 
prove this  useful  breed,  and  to  render  them,  by  cul- 
tivation, fitted  not  only  for  heavy  but  for  light  work. 
It  is  no  uncommon  thing  for  a  Suffolk  stallion  to 
fetch  from  2U(I/.  to  .300/.  The  best  show  of  these 
stallions  in  England  is  at  Woodl)ridge  Lady-day  fair, 
where  Suffolk  cart  mares  have  brought  from  1(X)/.  to 
1.50/-,  and  one  mare  and  her  offspring  a  few  years 
ago  at  this  fair  brought  1000/.  The  figure  (825.) 
hardlv  does  justice  to  the  animal.     (.1/  ) 

6243.  The  Clydesdale  horse  tAe.  826.)  has  been  long  in  high  repute  in  Scotland  and  the  north  of  England ; 

and,  for  the  jjurposes  of  the  farmer,  is  probably  equal  to  any 
other  breed  in  Britain.  Of  the  origin  of  this  race,  various 
accounts  have  been  given,  but  none  of  them  so  clear,  or  so 
well  authenticated,  as  to  merit  any  notice.  They  have  got 
this  name,  not  because  they  are  bred  only  in  Clydesdale  or 
Lanarkshire,  for  the  same  description  of  horses  are  reared 
in  the  other  western  counties  of  Scotland,  and  over  all  that 
tract  which  lies  between  the  Clyde  and  the  Forth,  but  be- 
cause the  principal  markets  at  which  they  are  sold,  Lanark, 
Carnwalh,  Rutherglen,  and  Glasgow,  are  situated  in  that 
district,  where  they  are  also  preserved  in  a  state  of  greater 
purity  than  in  most  other  parts.  They  are  rather  larger  than 
the  SuHblk  punches,  and  the  neck  is  somewhat  longer ;  their 
colour  is  black,  brown,  or  grey,  and  a  white  spot  on  the  face 
is  esteemed  a  mark  of  beauty.  The  breast  is  broad  ;  the 
shoulder  thick,  with  the  reaching  cartilaginous  portion  of 
the  blade-bone  nearly  as  high  as  the  withers,  and  not  so 
much  thrown  backwards  as  in  road  horses  ;  the  hoof  round, 

and  usually  black,  with  wide  heels ;  the  back  straight  and  broad,  but  not  too  long ;  the  bucks  visible, 
but  not  prominent,  and  the  space  between  them  ami  the  ribs  short ;  the  tail  heavy,  and  well  haired ; 
the  thighs  meeting  each  other  so  near  as  to  leave  only  a  small  groove  for  the  tail  to  rest  on.  One  most 
valuable  property  of  this  breed  is,  that  they  are  remarkably  true  pullers,  a  restive  horse  being  rarely  found 
among  them. 

6244.  The  Welsh  horse  {fig.  827.  a)  bears  a  near  resemblance,  in  point  of  size  and  hardiness,  to  the  best  of 

827 


the  native  breed  of  the  higlilands  of  Scotland,  and  other  hilly  countries  in  the  north  of  Europe.  It  is  too 
small  for  the  present  two-horse  ploughs;  but  few  horses  are  equal  to  them  for  enduring  fatigue  on 
the  road.  "  I  well  remember,"  says  Culley,  "  one  that  I  rode  for  many  years,  which,  to  the  last, 
would  have  gone  upon  a  pavement  by  choice,  in  preference  to  a  softer  road."  (Observatioiis  on  Live 
Stock,  p.  .55.) 

6245.  The  galloway  (6),  properly  so  called  as  being  found  chiefly  in  that  province  of  Scotland,  has  now 
become  very  rare,  the  breed  having  been  neglected  from  its  unfitness  for  agricultural  purposes.  Galloway 
is,  however,  used  as  a  term  for  any  horse  between  the  pony  size  and  the  hack  ;  and  in  this  point  of  view 
is  sufficiently  numerous,  and  very  commonly  bred  by  small  farmers  on  commons  and  wastes.  The  true 
galloway  is  somewhat  larger  than  the  Welsh  horse,  and  is  said  to  resemble  the  Spanish  horses ;  there  is 
also  a  tradition,  that  some  of  the  latter,  that  had  escaped  from  one  of  the  vessels  of  the  Armada,  wrecked 
on  the  coast  of  Galloway,  were  allowed  to  intermix  witli  the  native  race.  Such  of  this  breed  as  have  been 
preserved  in  any  degree  of  purity  are  of  a  light  bay  or  brown  colour,  with  black  legs,  and  are  easily  dis. 
tinguished  by  the  smallness  of  their  head  and  neck,  and  the  cleanness  of  their  bone. 

6246.  The  'still  smaller  horses  of  the  Highlands  and  isles  of  Scotland,  (c)  are  distinguished  from  larger 
breeds  by  the  several  appellations  of  ponies,  shelties,  and  in  Gaelic  of  garrons  or  gcarrons.  They  are 
reared  in  great  numbers  in  the  Hebrides,  or  western  isles,  where  they  are  found  in  the  greatest 
purity.  Different  varieties  of  the  same  race  are  spread  over  all  the  Highland  districts,  and  the  northern 
isles.  This  ancient  breed  is  supposed  to  have  been  irtroduced  into  Scotland  from  Scarulinavia,  when  the 
Norwegians  and  Danes  first  obtained  a  footing  in  these  parts.  "  It  is  precisely  the  same  breed  that 
subsists  at  present  in  Norway,  the  Feroe  Isles,  and  Iceland,  and  is  totally  distinct  from  every  thing  of 
horse  kind  on  the  continent  of  Europe,  south  of  the  Baltic.  In  confirmation  of  this,  there  is  one  peculiar 
variety  of  the  horse  in  the  Highlands,  that  deserves  to  be  noticed :  it  is  there  called  the  cel.backed 
horse.  He  is  oi  different  colours,  light  bay,  dun,  and  sometimes  cream-coloured ;  but  has  always 
a  blackish  list  that  runs  along  the  ridge   of  the  back,  from  the  shoulder  to  the  rump,  which  has  a 
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resemblance  to  an  eel  stretched  out.  This  very  singular  character  subsists  also  in  many  of  the  horses  of 
Norway,  and  is  nowhere  else  known."  (Walker's  Hebrides,  vol.  ii.  p.  158.)  "  The  Highland  horse  is 
sometimes  only  nine,  and  seldom  twelve  hands  high,  except  in  some  of  the  southern  of  the  Hebrides,  where 
the  size  has  been  raised  to  thirteen  or  fourteen  hands  by  selection  and  better  feeding.  Thebest  of  this  breed 
are  handsomely  shaped,  have  small  legs,  large  manes,  little  neat  heads,  and  are  extremely  active  and 
hardy.  The  common  colours  are  grey,  bay,  and  black  ;  the  last  is  the  favourite  one."  {General Report  qf 
Scotland,  vol.  iii.  p.  176.) 

Sect.  II.      Organology  or  exterior  Anatomi/  of  the  Horse. 

6247.  A  just  knowledge  of  the  exterior  conformation  of  the  horse,  to  be  able  to  form  a 
correct  judgment  on  the  relative  qualities  of  tlie -Animal,  forms  the  ne  plus  vltra  of  a 
scientific  horseman's  aim ;  but  it  is  a  branch  of  knowledge  not  to  be  obtiiined  without 
much  study  and  experience.  In  considering  a  horse  exteriorly,  his  age,  his  condition, 
and  other  circumstances  should  be  taken  into  the  account ;  witliout  which  attention  it  is 
not  possible  to  determine,  with  precision,  the  present  or  future  state  of  a  horse  when  he 
is  seen  under  various  peculiarities.  A  horse  of  five  years  old,  though  considered  as  full 
grown,  yet  experiences  very  considerable  alterations  of  form  after  that  period.  He  then 
becomes  what  is  termed  funiis/ied ;  and  all  his  points  (/.  e.  his  adult  form),  before  hidden 
in  the  plumpness  of  youth,  or  disguised  by  extreme  obesity,  now  show  themselves.  From 
the  efl'ects  of  muscular  exertion  promoting  absorption,  he  becomes  more  angular,  and  to 
the  painter's  eye,  would  prove  more  picturesque,  but  less  beautiful.  A  horse  like- 
wise low  in  flesh  and  condition,  is  hardly  the  same  animal  as  one  in  full  flesh  and 
condition  ;  and  again,  the  sleekness  acquired  from  relaxed  labour,  with  full  and  gross 
feeding,  is  very  unlike  the  robust  form  acquired  from  generous  diet  with  correspondent 
exertion. 

6248.  The  examination  of  the  subject  of  o7-gannlogt/  is  conveniently  pursued  by  dividing 
it  into  head,  neck,  trunk,  or  body,  and  extremities  or  legs.  The  greater  number  of  well 
proportioned  horses,  with  the  exception  of  the  head  and  neck,  come  within  a  quadrangle  ; 
not  one  strictly  equilateral  as  depicted  by  Lawrence  (Richard)  and  Clark,  but  one 
whose  horizontal  dimensions  are  usually  between  a  twenty-fourth  and  twenty-eighth 
greater  tlian  their  perpendiculars.  It  must,  however,  be  kept  in  mind,  that  with  some 
considerable  deviations  from  this  quadrangidar  form,  many  horses  have  proved  superiorly 
gifted  in  their  powers ;  and  that  a  deviation  from  these  proportions  appears  in  some 
instances,  as  in  that  of  the  race  horse,  not  only  favourable,  but  necessary  also  to  his 
exertions.  Nature  will  not  be  limited,  and  the  perfection  of  her  operations  is  not  alone 
dependent  on  the  arbitrary  arrangement  of  parts,  but  on  a  harmony  and  accordance  of 
the  whole,  internal  as  well  as  external.  To  the  artist,  however,  such  admeasurement  is 
useful,  inasmuch  as  it  prevents  any  singular  departure  from  a  symmetrical  appearance, 
which  is  but  too  common  among  our  animal  draughtsmen.  To  the  amateur  it  also 
oHers  a  convenient,  though  not  an  unerring  guide.  Our  exemplification  of  the  organ- 
ology appears  by  placing  a  blood  and  a  cart  horse  within  the  same  square  (Jig.  828.),  by 
which  the  differences  between  the  various  parts  of  the  one  and  the  other  are  readily 
contrasted. 

6249.  The  organs  qf  the  head.  The  head  of  the  horse  is  remarkable  for  its  dimensions, 
formed  by  an  elongation  of  the  jaws  ;  yet  in  him,  as  in  most  of  the  grazing  tribes,  its 
bulk  is  in  an  inverse  proportion  to  the  length  of  the  neck,  otherwise  the  muscles  would 
not  be  able  to  lift  it.  It  is  an  important  part  considered  as  relative  to  beauty  alone,  it 
being  in  the  inferior  heavy  breeds  but  little  inarked  by  grace  or  expression  ;  but  in  the 
improved  varieties  it  presents  lines  worthy  the  painter's  pencil  and  the  poet's  fancy. 
Neither  is  it  too  much  to  say,  that  in  no  part  of  the  body  is  this  amelioration  of  breed  so 
soon  detected  as  in  the  head.  Can  any  thing  be  conceived  more  dissimilar  than  the 
small  inexpressive  features  of  the  cart  horse,  and  the  bold  striking  ones  that  grace  the 
head  of  the  blood  horse?  The  quick  succession  of  movements  in  his  pointed  ears,  the 
dilatations  of  his  expanded  nostrils,  or  his  retroverted  eyes,  which  give  fire  and  animation 
to  the  cliaracter  of  his  head  when  under  the  influence  of  any  excitement.  This  is  the 
more  worthy  of  remark,  when  it  is  considered  that  some  of  tlie  principal  aids  to  expres- 
sion in  the  himian  countenance  are  wanting  in  the  horse.  Man  borrows  much  of  liis 
facial  expression  from  his  eyebrows,  and  when  to  these  tlie  varied  action  of  the  mouth  is 
added,  it  amounts  to  more  tlian  a  half  of  the  total  expression.  A  great  accession  of 
beauty  is  gained  in  the  improved  breeds  by  the  increase  of  the  facial  angle,  which  in 
them  is  about  25°,  but  in  the  heavy  breeds  is  usually  only  23°  (a  a  a  a). 

62.50.  Tlie  ears  [b  b)  in  the  improved  breeds  are  small  and  pointed  ;  in  the  heavy  they  are  not  only  large 
•and  ill  sh.iped,  but  they  frequently  sejiarate  from  each  other  :  these  defects  gave  rise  to  the  barbarous  cus- 
tom of  cropping,  now  happily  in  a  great  measure  abolished.  The  ears  are  criteria  of  the  spirit,  as  well  as 
of  the  temper  ;  we  have  seldom  seen  a  horse  which  carried  one  ear  forward  and  the  other  backward  during 
his  work  that  was  not  hardy  and  lasting.  Keing  not  subject  to  early  fatigue,  he  is  attentive  to  every  thing 
around  him,  and  directs  his  ears  difl'erent  ways  to  collect  sound  from  every  quarter.  The  ears  are  also 
indications  of  temper,  and  a  horse  is  seldom  either  playful  or  vicious  but  his  cars  are  laid  flat  on  the  neck. 
It  is  fortunate  that  we  are  provided  with  such  a  warning,  by  an  animal  that  does  not  want  craft  to  surprise 
us,  nor  strength  to  render  his  resentment  terrible. 
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6'251.  The  forehead  next  presents  itself  (c  c),  straight,  and  of  a  proper  width  in  the  improved  bree  '.s, 
adorned  by  nature  with  an  elegant  portion  of  hair,  whicli,  detaching  itself  from  the  rest  of  the  mane,  flow3 
down  the  face  to  protect  both  that  and  the  ears  from  the  attacks  of  insects. 


6252.  The  eyes  (tirl)  deserve  particular  attention,  not  only  for  their  utility,  but  as  objects  of  beauty  and  ex- 
pression. In  the  lilood  horse  the  orbitary  fossEC,  or  eye-sockets,  are  more  jnominent  and  more  inclined,  liy 
which  the  axes  of  his  eyes  diverge  more  from  each  other  than  those  of  the  heavy  breed  ;  by  which  not  only 
he  is  enabled  to  see  further  behind  him,  but  the  prominence  of  his  eyes  gives  great  beauty  and  expression  to 
the  blood  head.  The  further  consideration  of  the  eye.s,  and  their  criteria  of  soundness,  will  be  postponed 
to  the  anatomical  detail.  In  old  horses  most  of  the  fat  of  the  body,  which  is  more  superficially  placed  in  the 
young,  becomes  absorbed  ;  in  this  way  the  eye,  which  is  usually  embedded  in  a  vast  quantity  of  this  matter, 
losing  its  assistance,  sinks  within  its  orbits,  and  thus  the  cavities  above,  called  eye-pits,  shows  themselves 
deeply  in  an  aged  horse. 

fiZOS.  From  the  ears  to  the  angle  of  the  jams  [c  e)  large  vessels  and  extensive  glands  are  situated.  Within 
these  branches  of  the  posterior  jaw  is  lodged  the  throat,  and  it  will  be  observed  how  necessary  it  is  ttwt 
these  branches  should  expand  sufliciently  to  admit  of  the  motions  of  the  head,  particularly  of  those  in- 
fluenced by  the  reining-in  of  the  bridle  ;  otherwise  the  blood-vessels  and  other  parts  must  be  injuriously 
pressed  upon. 

6254.  The  hollow  between  the  Javs  is  called  the  channel,  and  at  the  under  part  of  it  (/)  a  considerable 
branch  of  an  artery  proceeds  from  the  inner  side  over  and  around  the  outer,  which  branch  forms  the  most 
convenient  situation  for  feeling  the  pulse  of  the  horse. 

6255.  The  face  [g)  of  the  improved  breed  of  horses  presents  either  a  straight  line,  or  one  slightly 
curved  inward  towards  the  lower  part ;  whereas,  in  the  heavy  breeds,  it  is  very  commonly  found  to  be 
curved  outward.  This  part  comprises,  as  with  man,  from  the  forehead  to  the  lips.  When  the  face  is 
covered  with  white,  it  is  considered  a  blemish ;  but  when  a  white  spot  only  exists  in  the  forehead,  it  is 
considered  a  beauty. 

6250.  The  mar/cings  in  the  face  are  useful  to  describe  a  horse  by,  and  frequently  lead  to  the  recovery  of 
a  strayed  or  stolen  one.  In  regimental  accounts  these  marks  are  carefully  noted.  When  a  spot  extends 
down  the  face,  it  is  termed  a  blaze;  and  when  further  continued  into  the  muzzle,  it  is  called  l)laze  and 
snip.  When  a  star  is  distinct,  but  with  it  there  are  white  markings  which  begin  some  distance  below  it, 
and  arc  continued  downwards,  it  is  called  a  race. 

6257.  The  muzzle  {h  h)  includes  the  lips,  mouth,  and  nostrils  ;  the  darker  the  colour  of  this  part  the 
more  is  the  horse  esteemed  :  very  dark  brown  horses  are  an  exception,  for  in  them  it  is  usually  of  a  tan 
colour,  and  is  praised  both  as  a  beauty  and  indicative  of  excellence.  It  is  both  a  beauty  and  an  excellence 
that  the  nostrils  be  thin,  angular,  and  large. 

6258.  The  lips  should  be  thin,  firm,  and  by  no  means  loose  and  pendulous,  as  is  the  case  in  the  old  and 
sluggish.  The  lips  in  the  horse  are  the  principal  organs  of  touch  and  discrimination,  and  hence  are 
exquisitely  sensible. 

62.^9.  The  form  of  the  7>wuth,  as  receiving  the  bit,  is  important.  It  is  also  of  more  consequence  than  is 
usually  supimsed,  that  its  commissure  or  opening  be  sufficiently  deep ;  when  shallow,  it  is  not  only  in. 
elegant,  but  it  will  not  admit  a  bridle  favourably  into  its  proper  resting  place  upon  the  bars.  Within  the 
mouth  are  situated  the  teeth,  which  are  so  placed  as  to  have  interrupted  portions  of  jaw  above  ami  below 
of  considerable  extent.  These  vacancies  are  called  ftajs,  and  are  parts  of  extreme  importance  to  the  horse- 
man, as  it  is  by  means  of  agents  called  bits  resting  on  these  parts,  and  operating  «n  their  sensibility  by 
means  of  a  lever,  tlie  long  arm  of  which  is  in  the  hand  of  the  rider,  that  he  ensures  obedience.  In  aiil  of 
this  mechanism,  to  one  p'ortion  of  this  lever  is  attached  a  chain,  called  a  curb,  which  acting  on  the  outer 
part  of  the  chin,  increases  the  pressure.  This  latter  part  has  bein  called  the  6«>-6  or  ftfrtjrf,  but  its  situation 
is  evidently  above  that 
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fiSGO.  The  teeth  (Jig.  829.),  which  present  themselves  on  the  lower  parts  of  the  jaws,  are  the  incisive 
and  canine.  The  two  front  incisives  are  popularly  called  nippers  or 
gatherers  (a) ;  the  two  next  adjoining,  separators  or  middle  teeth  (6) ; 
and  the  outer,  the  corners  (c)  ;  but  it  would  be  more  definite  to  say  the 
first,  second,  and  third  incisives,  beginning  at  the  corner.  The  tusks 
or  tushes  (rfrf)  occupy  part  of  the  intermediate  space  between  the  incisive 
and  grinding  teeth.  The  teeth,  as  criteria  of  age,  will  be  considered  in 
another  place,  and  as  organs  of  mastication,  they  will  be  further  noticed 
in  the  anatomical  detail. 

6261.  T/ie  organs  of  the  neck.  The  exterior  parts  which  compose  the 
neck  are  first  the  upper  surface,  which  is  furnished  throughout  its  whole 
extent  with  an  elegant  assemblage  of  hair  called  mane  (fig.  828.  e  e).  In 
some  instances,  as  in  stallions,  it  is  of  enormous  length  and  thickness. 
In  dark. coloured  horses  it  is  commonly  black,  but  in  horses  of  colours 
approaching  to  a  light  hue  the  reverse  is  frequently  seen,  and  the  mane 
and  tail  are  in  these  often  lighter  than  the  body. 

6262.  To  make  the  hairs  of  the  mane  and  tail  lie  smooth  is  an  object  with  most  horsemen,  but  the  pulling 
the  hair  out  in  tufts  by  wrapping  it  round  the  fingers  is  a  most  erroneous  practice,  and  not  only  at  the 
time  frustrates  the  end  intended,  but  a  mane  so  pulled  will  seldom  hang  well  after.  The  writer  of  this 
has  alwaj's  made  use  of  a  three-pronged  angular  mane-puller,  which,  if  used  two  or  three  times  a  week, 
will  bring  both  mane  and  tail  into  perfect  order,  and  will  keep  them  so.  This  iron  is  manufactured  and 
sold  by  Long,  veterinary  instrument  maker  in  Holborn,  London. 

6263.  The  upper  surface  of  the  neck  (i)  should  form  a  moderate  but  elegant  curve,  which  is  greatly 
favourable  to  beauty  :  this  curve  is,  however,  not  so  considerable  in  the  pure  eastern  variety  as  in  the  better 
sort  of  northern  horse. 

6264.  The  under  surface  of  the  neck  (k  k)  should  be  nearly  straiglit ;  in  the  cock-throttled  horse  it 
arches  outwards,  and  the  upper  surface  in  these  instances  is  sometimes  hollowed  inwards  in  equal  pro- 
portions, when  such  horse  is  called  ewe-necked.  When  this  deformity  is  considerable,  it  prevents  the 
head  from  being  carried  in  its  true  angle,  and  particularly  so  under  the  action  ot  the  bridle  ;  in  which 
case  the  nose  being  projected  forwards,  carries  the  axis  of  the  eyes  upwards:  such  horses  are  called  star- 
gazers  ;  and  it  is  to  be  observed  that  they  are  seldom  safe-goers.  In  mares  and  geldings  a  very  just  cri- 
terion of  a  sluggish  disposition,  may  be  formed  from  the  presence  of  a  considerable  quantity  of  flesh  on  the 
upper  surface  of  the  neck :  when  the  crest  is  very  thick  and  heavy,  it  is  almost  an  unerring  prognostic  of 
a  decided  sluggard.  In  stallions  it,  however,  forms  a  distinctive  sexual  mark,  and  therefore  is  less  to  be 
depended  upon  in  them.  In  a  well-proportioned  horse,  the  length  of  the  neck,  the  length  of  the  head, 
and  of  the  angle  uniting  the  two,  should  give  the  height  of  the  withers  from  the  ground.  When 
the  neck  is  too  long,  the  head  must  of  course  gravitate  by  the  increased  length  of  the  arm  of  the 
balance;  it  likewise  seldom  presents  a  firm  or  proper  resistance  to  the  bridle.  When,  onthe  contrary, 
the  neck  is  too  short,  the  head  is  frequently  ill  placed,  and  the  lever  in  the  hand  of  the  rider  will  be 
too  short  also. 

6265.  The  organs  of  the  trxink  or  carcase  are  various.  Considered  as  a  whole,  Clark 
has  not  unaptly  likened  it,  when  separated  from  the  limbs,  to  a  boat ;  within  which  are 
disposed  various  important  viscera.  The  bony  ribs  he  likens  to  the  wooden  ones  encom- 
passing the  vessel,  and  the  sternum  or  breast-bone,  being  perpendicularly  deep  and 
thin,  carries  the  resemblance  further,  and  fits  the  machine  to  cleave  the  air  as  the  boat 
does  the  water.  Within  this  animal  vessel,  according  with  the  justest  mechanical 
principles,  the  weightiest  of  the  viscera,  the  liver,  is  placed  in  the  centre,  and  the 
others  follow  nearly  in  the  relative  order  of  their  gravity ;  so  that  the  lungs,  the  lightest 
of  the  whole,  are  stowed  in  front,  where  great  weight  would  have  been  most  disad- 
vantageous. 

6266.  The  shoulders  (a  a,  b  b)  are  commonly  considered  as  extending  from  the  withers  above  to  the  point 
in  front,  and  to  the  line  behind  formed  from  the  elbow  upwards  :  but  a  correct  description  considers  tliem 
as  those  parts  immediately  concerned  in  motion  ;  that  is,  the  scapula  or  blade-bone,  and  its  attachments. 
The  shoulders  are  too  apt  to  be  confounded  with  the  withers  above,  and  with  the  arm  below,  erroneously 
called  the  point  of  the  shoulders.  From  this  confusion,  great  error  is  committed  in  appreciating  their 
nature  and  action  ;  but  this  is  removed  by  recourse  to  the  skeleton  (fig.  830.  ;',  k,  I).  The  withers  (e  e)  may 
be  justly  proportioned  at  the  same  time  that  the  shoulders  may  be  narrow,  straight,  and  altogether  badly 
formed,  and  vice  versa.  The  shoulders  should  be  muscular  and  narrow,  but  not  heavy ;  and  to  de- 
termine between  these  essential  points,  requires  the  eye  of  experience  in  the  viewer,  and  the  presence  of 
condition  in  the  viewed.  A  muscular  shoulder  is  essentially  necessary,  when  we  consider  that  the  fore 
extremities  are  wholly  connected  by  muscle,  and  not  as  in  man,  by  the  intervention  of  the  bony  union  of 
the  clavicle  or  collar  bone.  In  the  horse,  therefore,  we  find  that  large  muscular  masses  unite  the  shoulder 
blade,  by  its  upper  and  inner  surfaces,  to  the  chest ;  while  other  powerful  muscles  suspend  as  it  were  the 
machine  between  them.  By  this  contrivance,  elasticity  is  preserved  and  strength  gained ;  for  had  the 
shoulders  possessed  a  bony  connection,  when  the  body  is  propelled  forwards,  its  weight  and  force  being 
received  by  the  fore  extremities,  painful  and  hurtful  shocks  would  have  been  experienced  at  every  step. 
Powerful  muscles  for  the  shoulders  are  also  as  necessary  for  progression  as  for  attachment.  It  is  not 
therefore  with  judgment  that  a  very  thin  meagre  shoulder  is  commonly  preferred.  It  is  by  the  union 
of  strength  with  just  proportions,  and  a  proper  situation  of  the  parts,  that  the  value  of  the  animal  is 
determined. 

6267.  The  centre  of  action  in  the  shoulders  (c)  is  in  their  common  centre,  and  the  extent  of  action  of 
any  part  moving  on  its  centre,  is  dependent  on  the  length  of  such  part;  the  motion  the  shoulder  enjoys 
is  confined  to  the  perpendicular  backwards,  and  to  as  great  an  elevation  of  the  muscles  as  they  will  admit 
of  fonvards.  It  will  be  therefore  evident  that  the  more  oblique  is  the  situation  of  the  shoulder  blade, 
the  greater  number  of  degrees  it  can  go  through  ;  it  must  be  as  evident  also  that  when  the  shoulder  blade 
is  long  and  deep,  as  well  as  oblique,  that  this  advantage  is  increased.  It  is  commonly  observed,  although 
it  is  not  invariably  the  case,  that  when  the  shoulder  is  short,  it  is  also  upright  (6  b).  Obliquity  and 
length  in  the  shoulder  favour  the  safety  of  the  progression  also  :  for  as  the  angles  formed  between  the 
shoulder,  the  arm,  and  fore-arm,  are  consentaneous,  and  make,  when  in  action,  a  bony  arch  ;  so  the 
obliquity  and  length  of  the  shoulders  is  favourable  to  a  due  elevation  of  the  limb,  on  which,  in  a  great 
degree,  depends  the  safety  of  progression.  Thus  mares  are,  ceteris  paribus,  more  unsafe  than  horses, 
their  shoulders  being  short  to  correspond  with  the  low  mare-like  forehand  ;  and  their  decreased  obliquity 
usually  regulates  an  increased  obliquity  in  the  whole  limb  downwards,  or  as  is  familiarly  expressed,  they 
stand  with  their  legs  under  them.  Unfavourable  as  is  this  form  of  the  mare,  both  for  the  speed  and  safety 
of  their  action,  it  was  given  for  advantageous  purposes  :  for,  by  such  a  position  in  the  (ore  extremities,  the 
hinder  are  raised  higher  to  afford  additional  security  against  the  evils  of  gravitation  and  dislodgement  of 
the  foal  from  the  pelvis.  Few  rules  can  be  laid  down  in  the  exterior  conformation  that  are  more  important, 
or  of  such  general  application,  as  that  a  short  and  upright  shoulder,  particularly  when  united  with  an 
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inclined  dirpction  of  the  whole  limb  backwards,  is  a  sure  mark  of  an  unsafe  goer,  and  commonly,  though 
not  invariably,  of  a  slow  one  also.  It  now  and  tlien  happens  indeed,  that  horses  having  defective  shoulders 
I)rove  speedy  and  good  movers,  which  would  appear  to  contravene  these  principles  ;  but  it  will  be  found, 
tliat,  wherever  horses  having  these  defects  in  their  fore  legs  yet  prove  quick  and  safe  in  progression,  they 
invariably  have  hinder  parts  of  great  strength  and  proportion  to  make  up  the  deficiency.  Indeed,  it 
api)ears  probable,  that  the  hind  and  fore  parts  do  not  hear  the  same  relative  proi)ortion  in  all  horses  alike ; 
in  blood  horses,  the  withers  are  not  always  high,  and  although  their  shoulders  are  commonly  deep  and 
oblique,  yet  the  fore  limbs  are  altogether  short  in  proportion  to  the  hinder,  in  a  great  number  ot  the 
fleetest  racers  :  for,  as  speed  appears  to  be  a  principal  end  in  their  formation,  and  as  comparative  anatomy 
furnishes  us  with  abundant  proof  that  all  animals  destined  to  make  considerable  leaps  (and  the  full  gallop 
is  nothing  more  than  a  succession  of  leaps)  are  low  before,  the  end  of  their  formation  is  really  best 
answered  by  this  arrangement  of  parts ;  it  is  also  more  than  probable  that,  although  speed  in  the  gallop 
may  be  found  with  a  defective  forehand,  yet,  in  the  slower  paces  of  the  canter,  trot,  and  walk,  a  justly 
formed  shoulder  is  more  immediately  requisite.  This  subject  will  be  still  further  elucidated  when  we  treat 
on  the  mechanical  properties  of  the  skeleton. 

626S.  The  wilhcrs  {e  c)  are  formed  by  the  long  transverse  processes  of  the  dorsal  vertebrje  {fig.  830.  y), 
and  as  their  use  is  to  serve  as  levers  to  muscles,  so  their  length  characterised  by  the  height  of  the  withers 
must  be  of  great  advantage,  and  enable  such  horses  to  go  high  above  their  ground  ;  for  the  muscles  of  the 
back,  acting  to  greater  advantage,  elevate  the  fore  parts  more  forcibly.  From  this  we  may  also  learn  that 
the  elevation  of  the  fore  parts,  or  the  horse's  going  above  his  ground,  as  elevated  action  is  expressed,  is  not 
altogether  dependent  on  the  motion  of  the  shoulders,  nor  on  the  height  to  which  the  animal  may  be 
inclined  to  lift  merely  his  legs  ;  but  likewise,  on  the  extent  to  which  the  fore  half  of  the  machine  is  alto, 
gether  elevated  by  the  action  of  the  doisal  and  lumbar  muscles.  When  the  withers  are  high,  or  the  fore- 
hand well  up,  as  it  is  termed,  it  is  favourable  to  the  celerity  and  to  the  safety  of  the  action  ;  but  as  these 
properties  are  less  wanting  in  the  heavy  breeds,  we  find  in  them  a  considerable  variation  of  form  :  in  the 
cart  horse,  weight  of  forehand  is  an  essential  requisite  to  his  e|\ertions  ;  for  drawing  being  an  cfi'ort  of  the 
animal  to  preserve  himself  from  the  tendency  which  his  weight  gives  him  to  the  centre  of  gravity  when 
he  inclines  forward,  so  the  more  weighty  and  bulky  he  is  before,  and  the  nearer  he  approximates  this 
centre,  the  more  advantageously  he  will  apply  his  powers.  It  is  not  here  intended  to  be  hinted  that  nature 
gave  him  this  form  purposely  to  enable  him  to  draw  :  this,  indeed,  would  be  an  argument  of  necessity} 
but  this  form  has  been  judiciously  imposed  on  him  by  men,  by  regulation  of  the  sexual  intercourse,  and 
by  a  careful  selection  of  specimens  having  some  of  the  requisites  to  propagate  from,  until  at  last  we  have 
produced  the  massive  weighty  animal  whose  powers  astonish  as  well  as  benefit  us.  < 

62fiy.  The  breast  or  counter  (ff)  is  the  part  between  the  point  of  the  arms  or  shoulders,  and  which 
should  be  moderately  wide  and  extended  :  when  it  is  otherwise,  the  horse  is  seldom  durable,  or  even 
strong,  although  he  may  be  speedy ;  neither  have  the  lungs  sufficient  room  for  expansion,  nor  the 
muscles  great  extent  of  attachment;  frequently  too  it  accompanies  a  general  flatness  of  ribs,  and  want 
of  circular  form  in  the  carcase  in  general ;  all  which  experience  has  shown  to  be  necessary  to  the 
perfection  of  the  machine.  The  breast  may,  however,  be  too  wide;  it  may  also  hang  over  or  project 
beyond  the  perpendicular  of  the  fore  limbs,  so  as  to  overweigh  the  machine  :  this  form,  however,  though 
unfavourable  to  the  saddle  horse,  for  the  reasons  just  assigned,  is  much  desired  in  the  heavy  draught 
horse. 

6'27().  The  bach:  Where  the  withers  end  the  back  commences  {g) ;  the  length  should  be  moderate  only, 
for  a  long  cylinder  cannot  be  so  strong  as  one  of  less  length  ;  long-backed  horses  are  easy  because  the 
action  and  the  reaction  are  considerable;  but  what  is  gained  in  elasticity  is  lost  in  strength.  When  the 
back  is  too  short,  the  extremities  are  so  much  approximated  that  they  frequently  overreach  each  other, 
and  the  hind  foot  strikes  that  before  it,  in  progression :  the  back  should  be  nearly  straight,  it  has  naturally 
an  inclination  in  the  line  of  its  gravity ;  but  this  exists  in  very  different  degrees  in  diflerent  horses.  When 
the  incurvation  inwards  is  considerable,  such  horses  are  called  saddle-backed,  and  are  usually  considered 
weak  ;  but,  to  keep  up  the  counterpoise,  the  crest  in  such  horses  is  generally  good  ;  they  also  ride  plea- 
santly, and  commonly  carry  much  apparent  carcass  ;  sometimes  indeed  too  much.  When  the  back  is 
curved  upwards,  it  is  called  roach-backed  ;  wlien  considerably  so,  it  is  unfavourable  to  the  liberty  of  action, 
as  well  as  to  the  elasticity  of  motion  :  in  these  cases,  to  counteract  the  curve  outward,  the  head  is  also 
usually  carried  low.  A  short-backed  horse  is  in  considerable  request  with  many  persons,  who  do  not  con. 
sider  that  when  it  is  too  much  so  there  is  seldom  great  speed ;  for  the  hinder  extremities  cannot  be  brought 
sufficiently  under  the  body  to  propel  the  mass  forwards. 

6271.  The  loins  {h)  may  be  considered  as  the  part  which  extends  from  immediately  behind  the  hinder 
edge  of  the  saddle,  when  properly  placed,  to  the  riunp.  Anatomically  it  begins  at  the  sacrum  (fig.  830.  s:), 
whose  processes  being  sometimes  defective  or  interrupted,  leave  an  indentation,  as  though  the  union 
between  the  back  and  loins  were  incomplete;  and  such  horses  are  said  to  be  badly  loined  :  but  although 
it  may  in  some  measure  deprive  the  muscles  of  some  slight  attachments,  yet  the  evil  is  not  so  considerable 
as  is  imagined.  The  width  of  the  loins  is  of  considerable  import  to  the  strength  of  the  animal,  as  it  affords 
a  greater  surface  for  the  attachment  of  the  powerful  muscles  of  the  back  and  loins ;  and  the  muscles 
themselves  should  be  so  prominent,  as  to  seem  to  swallow  the  back-bone  amongst  them.  When  the  pro- 
tuberances of  the  ilium  or  haunch  bone  are  very  prominent,  the  horse  is  said  to  be  ragged  hipped ;  but  it 
operates  to  his  disadvantage  only  in  appearance,  as  extent  in  these  parts,  being  favourable  to  muscular 
attachment,  is  always  beneficial 

6272.  The  croup  extends  from  the  loins  to  the  setting  on  of  the  tail  (h  n).  It  should  be  long  and  only 
slightly  rounded,  which  is  another  characteristic  of  the  blood  or  improved  breed.  In  the  cart  horse,  on 
the  contrary,  it  is  seen  short  and  much  more  considerably  rounded  («  «).  A  long  croup  is  in  every  point 
of  view  the  most  perfect,  for  it  aftbrds  a  very  increased  surface  for  muscular  attachment,  and  although 
the  large  buttocks  of  the  cart  horse  would  at  first  sight  convey  an  idea  of  great  strength  and  extent,  yet, 
attentively  viewed,  it  will  be  found  that  the  early  rounding  of  the  sacral  line,  the  low  setting  on  of  the 
tail,  and  the  small  space  which  necessarily  exists  between  the  hips  and  buttocks,  all  tend  to  lessen  the 
surface  of  muscular  attachment,  compared  with  the  broad  croup,  wide  haunches,  and  deep  spread  thighs 
of  the  blood  horse. 

6273.  The  flank  [h),  is  the  space  contained  between  the  ribs  and  haunches;  when  too  extensive  it  in- 
dicates weakness,  because  it  is  the  consequence  of  too  long  a  back  ;  and  such  a  horse  is  said  not  to  be  well 
ribbed  up,  When  the  transverse  processes  of  the  lumbar  vertebra  are  short,  as  in  badly  loined  horses, 
this  part  is  hollow.  The  flank  is  usually  looked  to^ilso  as  indicative  of  the  state  of  respiration :  thus, 
when  it  rises  and  falls  quicker  than  ordinary,  unless  violent  exertion  has  just  been  used,  it  betokens  pre. 
sent  fever,  or  otherwise,  chronic  disease  of  the  lungs. 

6274.  The  belly  {i).  Having  taken  a  tour  round  the  upper  parts  of  the  carcase,  we  will  carry  the  survey 
downwards  and  forwards.  Anteriorly,  the  ribs  should  be  wide  upwards,  and  as  much  deepened  below  as 
possible,  which  affords  what  is  termed  great  depth  in  the  girth.  This  form  greatly  increases  the  surface 
of  attachment  of  the  motive  organs,  the  muscles,  and  also  allows  room  for  the  free  expansion  of  the  lungs, 
and  consequently  is  favourable  to  the  wind.  Posteriorly,  the  ribs  should  form  the  body  as  much  as  pos- 
sible into  a  circular  figure,  that  being  of  all  others  the  most  extended,  and  afibrding  the  best  surface  for 
the  absorption  of  nutriment ;  thus  barrelled  horses,  as  they  are  termed,  are  greatly  esteemed,  and  found 
to  be  lasting  in  work  and  readily  brought  into  condition,  and  more  easily  kept  so.  When  the  chest  is  too 
flat  and  straight,  the  belly  is  also  small :  hence,  neither  can  the  blood  absorb  its  vital  principle  from  the 
air,  nor  the  lacteals  the  chyliferous  juices  from  the  intestines  ;  these  horses  are  therefore  seldom  durable. 
As  less  nutriment  is  taken  up  by  the  constitution,  so  less  is  eaten,  thus  also  they  are  seldom  good  feeders; 
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and  as  the  pressure  on  the  intestines  must  be  considerable  from  the  small  containing  surface,  so  they  are 
usually  likewise  what  is  termed  washy ;  that  is,  easily  purged,  wliereby  an  additional  cause  of  weakness 
exists,  from  the  too  early  passing  ott'  of  the  food.  Such  horses  are,  nowever,  very  commonly  spirited  and 
lively,  although  not  lasting.  A  knowledge  of  the  advantages  gained  by  a  circular  form  of  carcass  or 
belly,  as  artbrding  the  greatest  capacity,  is  what  constituted  Bakewell's  grand  secret  in  the  breeding  of 
cattle  :  he  always  bred  from  such  animals  as  would  be  most  likely  to  produce  this  form,  well  knowing  that 
no  other  would  fatten  so  advantageously. 

6273.  The  w/iir/bonc  (/),  among  the  jockeys  and  grooms,  is  the  articulation  of  the  thigh  bone,  with  the 
pelvis,  or  basin,  and  forni-  the  hip  joint.  The  ligaments  of  this  powerful  joint  are  sometimes  forcibly  dis- 
tended by  violence,  and  a  very  obstinate  lameness  is  usually  the  consequence.  The  situation  of  the  thigh 
(/,  tn)  is  in  the  horse,  as  in  most  quailrupeds,  enveloped  within  the  range  of  the  trunk. 

6276.  The  stifle  (m)  corresponds  with  the  knee  of  the  human  figure,  and  is  the  point  at  the  lower  por- 
tion of  the  flank.  It  is  evident  that  the  part  below  this,  which  is  generally  called  the  thigh  or  gascoin,  Is 
erroneously  so  named.  It  should  be  very  muscular  and  extended;  it  should  also  make  a  considerable 
angle  with  the  femur  or  thigh,  and  form  a  direct  line  under  the  hip  or  haunch.  Its  length  in  all  animals 
destined  for  speed  is  considerable. 

6277.  Tlie  fore  eiiremities  or  legs.  In  ti'eating  of  the  mechanical  properties  of  the 
skeleton,  we  shall  have  to  point  out  the  essential  differences  between  the  geometrical 
structure  and  functions  of  the  fore  and  hinder  extremities.  We  shall  here  content  our- 
selves with  a  simple  examination  of  the  individual  parts. 

6278.  The  arm  of  tlie  horse  [h)  is  apt  to  be  overlooked,  nor,  without  some  consideration,  does  it  strike  the 
observer,  that  the  arm  covered  with  muscles,  and  enveloped  within  the  common  skin  of  the  chest,  extends 
from  the  elbow  (a)  to  the  point  of  the  shoulder,  as  it  is  termed,  but  correctly  to  its  own  point  below  and 
before  the  shoulder  blade,  {flg.  830.)  The  same  reasons  which  render  a  muscular,  oblique,  and  deep 
shoulder  advantageous,  also  make  it  desiralile  that  this  part  should  be  muscular  and  extensive  in  length 
and  breadth,  and  that  its  obliquity  should  be  propiirtionate  to  that  of  the  shoulder  :  whence  it  results, 
that  the  more  acute  the  angle  between  them,  the  greater  will  be  the  extent  of  the  motion  gained  by  the 
flexion  and  extension  of  the  parts. 

627y.  The  fore  arm  [c],  which  horsemen  consider  and  call  the  arm,  is  placed  upright  to  counteract  the 
angular  position  of  the  real  arm  and  shoulder  bones.  As  it  is  always  found  long  in  animals  destined  for 
great  speed,  as  we  witness  in  the  hare  and  greyhound,  it  should  therefore  be  also  of  considerable  length 
in  the  horse,  when  speed  is  a  requisite  quality  ;  but  for  the  cadences  of  the  manege,  where  the  elasticity 
is  required  to  be  distributed  equally  through  all  parts  of  the  limb,  it  is  chosen  short.  The  fore-arm  is 
broad  and  large,  particularly  upwards,  for  here  the  powerful  muscles  that  operate  the  motions  of  the  parts 
below,  are  almost  all  of  them  situated.  To  prevent  incumbrance,  and  to  give  solidity,  these  muscles  de- 
generate into  tendons  and  ligaments  below  the  fore.arm  :  but  above,  it  is  essentially  necessary  to  strength 
that  they  should  be  large  and  well  marked, 

62ii0.  The  knee  [d],  so  called,  is  properly,  wi;h  reference  to  human  anatomy,  the  carpus  or  wrist.  It  is 
composed  of  many  bones  to  enable  it  to  resist  the  jar  arising  from  the  action  of  the  perijendicular  parts 
above  and  below  it.  All  the  joints  of  tlie  extremities,  but  particularly  those  of  the  knee  and  hock,  should 
be  broad,  that  the  surface  of  contact  may  be  increased,  and  the  stability  augmented  ;  by  this  means,  liKe- 
wise,  a  more  extensive  attachment  is  afforded  to  muscles  and  ligaments  ;  their  insertions  are  also  thereby 
removed  farther  from  the  centre  of  motion. 

6281.  As  criteria  of  safe  going,  the  knees  should  be  particularly  exami7icd  when  it  is  contemplated  to 
purchase  a  horse,  to  see  whether  the  skin  has  been  broken  by  falls;  and  in  this,  very  minute  attention  is 
required ;  for  sometimes  the  wound  heals  so  perfectly,  or  otherwise  so  much  art  is  used  in  shaving  the 
hair,  blistering,  colouring,  and  rubbing  it  down,  picking  out  the  white  or  staring  hairs,  &c.,  that  more 
than  common  nicety  is  required  to  detect  a  slight  scar.  It  is,  however,  prudent  to  remember,  that  it  is 
not  every  horse  whose  knees  betray  a  scar,  that  is  a  stumbler :  the  best  may  have  a  fall  in  the  dark.  It  is 
also  necessarv  to  caution  persons  against  the  admission  of  a  very  common  prejudice,  that  when  a  horse 
has  once  been  down,  however  little  he  may  have  hurt  his  knees,  he  is  rendered  more  liable  than  before  to 
a  similar  accident.  If  his  limbs  have  not  been  weakened  by  the  accident,  or  if  the  cicatrix  be  not  suffi- 
ciently large  to  prevent  the  free  bending  of  the  knee,  he  is  not  at  all  more  liable  to  fall  than  another 
horse.  If,  therefore,  a  horse  with  a  scar  on  his  knee  have  the  forehand  good,  and  if  his  action  correspond 
thereto,  heought  not  to  be  refused  on  this  ground  :  but  with  a  different  conformation  he  ought  to  be  steadily 
rejected,  let  the  tale  told  be  ever  so  plausible.  In  gross  heavy  horses  a  scabby  eruption  often  seats  itself 
around  the  inner  bend  of  the  knee  (A),  which  is  called  mallenders. 

6282.  The  canon  or  shank  (c)  carries  the  Umb  down  elegant,  light,  straight,  and  strong.  Much  stress  is 
deservedly  laid  on  the  necessity  that  this  part  of  the  limb  should  be  wide  when  viewed  laterally.  Viewed 
in  front,  its  being  thin  is  favourable,  because  made  up  as  it  is  principally  of  bone  and  tendon,  any  addition 
to  it  beyond  these  must  arise  from  useless  cellular  matter,  or  otherwise  from  matter  worse  than  useless, 
being  placed  there  by  disease.  Any  thickening  of  the  part  generally  or  partially,  should  be  looked  on 
with  suspicion ;  as,  if  natural,  likely  to  interfere  with  motion  without  adding  to  strength  ;  or  if  acciden- 
tal, as  a  mark  of  acquired  injury  likely  to  remain.  In  the  bony  skeleton  may  be  seen  within  and  behind 
the  knee  an  apparatus  destined  to  remove  the  acting  ligaments  and  tendons  from  the  centre  of  motion, 
by  which  great  advantage  is  gained  in  strengthening  and  facilitating  their  flexions.  It  is  a  default  in  thi» 
conformation  that  renders  horses  teed  in  under  the  knee,  as  it  is  usually  termed.  The  limb  below  the  knee, 
instead  of  proceeding  downwards  of  a  uniform  width,  is  seen  suddenly  narrowing  immediately  as  it  leaves 
the  knee.  Such  horses  are  invariably  found  to  bear  exertion  badly  ;  their  legs  at  an  early  period  become 
bowed  or  arched,  and  totter  on  the  slightest  exertion.  In  cart  horses  this  conformation  is  very  common  ; 
but  in  them  it  is  of  less  consequence  than  in  those  destined  for  quicker  motion,  where  the  elevation  of  the 
limb  is  so  extensively  and  so  frequently  repeated.  To  render  this  subject  familiarly  clear,  we  will  reeom. 
mend  that  a  cord  be  placed  round  the  ball  of  the  thumb,  and  passed  up  close  to  the  arm  until  it  reaches 
the  bend  :  with  the  other  hand,  by  straightening  and  extending  this  cord,  but  held  close  to  the  arm,  en- 
deavour to  fle.\  the  hand  and  wrist  inwards  :  operated  in  this  way  it  will  require  great  force  to  do  it ;  but 
remove  the  hand  only  two  inches  from  the  arm,  and  the  bound  hand  will  yield  readily  to  a  less  force. 
Exactly  the  same  happens  to  the  ligaments  and  tendons  called  back  sinews  which  flex  or  bend  the  fore 
legs  ;  for  by  an  apparatus,  formed  from  the  position  of  one  of  the  carpal  bones  {pisij'urmis),  they  are,  in 
well  formed  legs,  set  out  wide  from  the  knee. 

6283.  The  back  sinews  should  not  only  be  large  and  firm,  but  they  should,  like  the  Umb  generally,  be 
very  distinct  from  the  knee  to  the  fetlock  :  in  this  course,  if  any  thickening  be  observed,  it  betokens  former 
injury,  as  extension  or  rupture  of  ligamentous  fibres,  which  usually  have  a  disposition  to  recurring  weak, 
ness.  If  a  hard  swelling  appear  on  the  inner  side,  not  on  the  tendon,  but  on  the  bone,  a  splint  is  present 
which  is  more  or  less  injurious  as  it  is  nearer  or  farther  from  the  knee,  or  distinct  from  or  situated  among 
the  tendons  and  ligaments ;  but  when  it  is  considerable  in  size,  hot  to  the  feel,  and  extends  inwards  and 
backwards  among  them,  it  usually  produces  most  injurious  consequences.  To  detect  these  evils  the  eye 
alone  should  not  be  trusted,  particularly  where  there  is  much  hair  on  the  legs,  as  on  cart  horses,  and  even 
on  hackneys  in  the  winter,  but  the  hand  should  be  deliberately  passed  down  the  shank  before  and  behind. 
All  enlargement  or  scar  situated  close  to  and  on  the  inner  side  of  the  knee,  must  not  he  mistaken  for  a 
splint ;  it  more  frequently  arises  from  a  custom  some  horses  have  when  trotting  fast,  of  elevating  their 
feet  and  cutting  this  part  with  their  shoes,  and  it  is  thence  called  the  speed)/  cut. 
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RSSJ'.  The  pastern  and  fetlock  iff).  General  usage  has  applied  the  term  fetlock  to  the  joint  itself,  and 
pastern  to  tlie  part  extending  from  the  fetlock  to  the  oot;  properly  speaking,  the  fetlock  or  footlock  is 
only  the  posterior  part  of  the  joint,  whence  grows  the  lock  or  portion  of  hair,  which,  in  many  horses, 
flows  over  and  around  the  hinder  part  of  the  foot ;  a  short  and  upright  pastern  is  inelastic,  and  such 
horses  are  uneasy  goers  ;  they  are  unsafe  also,  for  the  pastern  being  already  in  so  upright  a  position,  re- 
quires but  little  resistance,  or  only  a  slight  shock,  to  bring  it  forwards  beyond  the  perpendicular  ;  and  the 
weight  of  the  macliine  then  forces  the  animal  over.  Nor  are  these  the  only  evils  arising  from  this  form- 
ation, for  the  ends  of  the  bones  being  opposed  to  each  other  in  nearly  a  perpendicular  direction,  receive 
at  each  movement  a  jar  or  shock,  which  leads  to  an  early  derangement  ot  the  joint,  and  to  the  appear- 
ance called  overshot.  On  the  contrary,  when  the  patterns  are  too  long  they  are  frequently  too  oblique 
also  ;  and  although  their  elasticity  may  he  pleasant  to  the  rider,  such  formation  detracts  from  the  strength 
of  the  limb.  These  joints  both  before  and  behind  arc  very  subject  to  what  is  called  windgalls,  which  are 
swellings  formerly  supposed  full  of  air,  whence  their  name  ;  but  they  are  now  known  to  contain  an  in. 
creased  quantity  of  the  mucus  destined  to  lubricate  the  parts  in  their  motions.  These  puffy  elastic 
tumours  are  originally  small  and  hidden  between  the  lower  end  of  the  canon  and  the  flexor  tendon,  or 
back  sinew  ;  but  when  hard  work  has  inflamed  all  the  parts,  the  secretion  within  increases,  and  then 
they  become  visible  to  the  eye;  but  unless  they  are  so  considerable  as  to  obstruct  the  due  action  of 
the  parts,  they  are  no  otherwise  objectionable  than  as  they  tell  a  talc  of  inordinate  wear  of  the  limbs 
generally. 

0285.  The  form  of  the  pasterns  influences  the  defect  called  cutting,  which  arises  from  a  blow  given  to 
either  the  fore  or  hind  fetlocks  by  one  leg  to  the  other  during  its  elevation.  Horses  narrow  in  the  chest, 
or  which  turn  their  toes  out,  or  have  other  peculiarities  of  form,  cut  permanently,  and  are  then  very  ob. 
jectionable;  but  others  only  cut  when  fatigued,  or  when  very  low  in  flesh.  Horses  often  cut  when  young, 
who  leave  it  off  when  furnished,  and  of  mature  growth. 

62Sf).  The  feet  {g  g).  These  essential  and  complex  organs  will  be  more  fully  examined  in  the  anatomi- 
cal detail,  hut  much  also  presents  itself  to  the  consii'eration  in  an  exterior  examination.  Horses  might 
be  presumed  to  be  naturally  born  with  perfect  feet ;  but  experience  shows  that  defects  in  tJiese  organs  are 
hereditary.  In  some,  the  peculiarities  of  climate  operate ;  and  in  others,  a  constitutional  predisposition 
exists  ;  dependent  on  some  cause  with  which  we  are  unacquainted. 

6287.  Climate  influences  the  form  of  the  horse's  foot.  In  the  arid  plains  of  the  east,  where  every  im- 
pediment to  an  extensive  search  for  food  is  removed,  the  feet  are  hard,  dry,  and  small ;  this  form,  not- 
withstanding the  alterations  of  breed  and  culture,  in  some  degree  still  adheres  to  the  blood  or  aboriginal 
eastern  horse  :  artificial  habits  have  extended  the  evil,  and  now  small  and  contracted  feet  are  to  be  seen 
in  every  variety,  except  in  the  coarse  heavy  breeds. 

6288.  Constitutional  and  hereditary  causes  operate  on  the  feet.  'J'hat  a  constitutional  predisposition 
exists  in  the  production  of  a  particular  form  of  foot,  wo  know  from  the  fact,  that  dark  chesnut  horses 
are  more  prone  to  contraction  of  the  hoofs  than  any  other  coloured  horse  ;  and  that  the  form  of  the  foot 
is  hereditary,  may  be  gained  from  the  known  circumstance  that  some  of  the  Lincolnshire  stallions  always 
get  large  flat-footed  progeny;  while  some  full  bred  entire  horses  entail  small  upright  feet  on  all  their 
offspring. 

fi'289.  Local  situation  Ji'ill  also  affect  the  fortn  of  the  feet.  The  effect  of  situation  is  remarkably  exem. 
plified  in  the  horses  which  we  used  to  obtain  from  Lincolnshire,  Cambridgeshire,  and  some  parts  of 
Norfolk  and  Yorkshire,  before  the  draining  system  was  perfected.  These  horses  had,  almost  invariably, 
large,  flat,  heavy  feet ;  which,  however  convenient  and  natural  they  might  prove  to  the  animals  v.'hile 
moving  on  the  quaggy  surface  of  marshy  districts,  yet  were  found  very  unfit  for  quick  light  movements 
in  drier  situations.  Such  horses  go  heavily  and  stumble :  and  as  the  horn  of  which  these  enormous 
feet  are  formed  is  always  weak,  the  anterior  or  front  part  yields  to  the  heat  and  inflammation  brought 
on  by  exercise  on  hard  roads,  and  falls  inwards,  which  letting  the  weight  of  the  body  fall  on  the  soles  pushes 
that  downward ;  and  at  last  from  a  concave,  it  presents  a  convex  surface.  The  feet  cannot  then  bear 
shoeing,  but  with  much  art  and  difficulty :  pain  and  tenderness  bring  on  lameness  and  uselessness ;  and 
therefore  horses  with  such  feet  should  be  rejected.  Feet  preternaturally  small  are  equally  objectionable, 
as  betokening  a  disposition  to  contraction.  Horses  with  a  tendency  to  foundered  feet  stand  with  pain  in 
the  stable,  first  placing  one  foot  before,  and  then  shifting  it  to  place  the  other  in  the  same  situation.  The 
contraction  usually  begins  in  the  heels,  which  are  found  higher  than  natural,  and  drawn  inwards ;  the 
foot  altogether  is  likewise  narrower,  and  the  sole  hard  and  hollow.  When  a  preternatural  fulness  is 
seen  around  the  coronets,  ring-bone  may  be  suspected ;  and  if  heat  and  hardness  be  accompanied  with 
any  tenderness  in  going,  its  existence  is  certain.  But  although  too  much  horn  is  to  be  avoided,  too  little 
produces  a  weak  foot ,  in  which  the  heels,  quarters,  and  soles  all  participate  :  the  thin  horn  cannot  resist 
the  impressions  of  the  stones  on  the  road,  and  then  lameness  ensues.  The  under  surface  of  the  foot 
should  exhibit  a  full,  healthy,  wide  frog,  with  bars  prominent  and  properly  inflected.  The  concavity  of  the 
sole  should  be  particularly  attended  to ;  when  less  than  natural,  it  is  weak,  when  more,  it  indicates  con- 
traction ;  whence  such  feet  have  been  called  too  strong.  White  feet  are  objectionable,  because  they  are 
found  more  liable  to  this  evil  than  othtr.s.  Corjis  are  an  evil  to  which  the  under  surface  of  the  foot  is 
liable,  and  which  should  always  be  looked  for  on  the  purchase  or  examination  of  a  horse;  for  which  pur- 
pose, it  would  be  well  that  the  fore  shoes  should  be  removed,  and  the  foot  carefully  pared  by  a  judicious 
and  clever  smith.  Merely  picking  out  the  foot  will  often,  also,  detect  the  remains  of  former  cuttings  or 
parings  out  of  the  corns,  tkmie  hoofs  are  very  brittle,  and  a  horse  with  this  defect  should,  in  every  in- 
stance, be  rejected.  The  evil  may  in  general  be  easily  detected  by  the  marks  of  the  fragile  parts  detach- 
ing themselves  from  every  old  nail-hole,  'i'his  kind  of  foot,  particularly  in  hot  weather,  breaks  away  till 
there  is  no  room  for  the  nails  to  hold  ;  when  the  horse  of  course  becomes  useless.  Sandcracks  are  also 
another  evil  to  which  the  feet  are  liable;  and  which  .should  engage  the  attention  in  the  examination  of  a 
horse  :  they  consist  of  longitudinal  fissures  ;  one  only  is  usually  present  at  once  ;  but  that  one  if  deep  is 
fully  equal  to  produce  lameness.  The  subject  of  the  feet  will  be  concluded  by  an  observation  on  their 
general  ap|)earance,  well  worthy  of  attention.  The  eye  should  he  directed  to  the  degree  and  to  the  man- 
ner in  which  the  shoes  are  worn  ;  which  will  often  save  much  useless  trouble  in  trying  a  horse.  A  stum- 
bling horse  may  be  frequently,  nay  commonly,  detected  by  simply  lifting  up  one  fore  foot :  for  the  unequal 
wearing  away  of  the  shoe  at  the  toe,  while  the  other  parts  remain  good,  is  a  full  proof  of  his  going  un- 
safely and  digging  his  toes. 

6290.  On  a  review  of  the  conformation  of  the  fore  extremities,  it  may  be  remarked,  that  whereas  the 
hinder  may  be  considered  as  more  particularly  concerned  in  impelling  the  machine  forwards  with  its 
requisite  velocity  ;  yet,  that  upon  a  proper  form  and  a  true  direction  of  the  various  component  parts  of  the 
fore  limbs  must  depend  the  stability,  the  truth,  and  the  safety  of  the  movements.  Viewed  anteriorly,  the 
fore  legs  should  stand  rather  widest  at  the  upper  part,  inclining  a  little  inwards  below  ;  but  when  we  view 
them  latterly,  they  should  present  a  perpendicular  from  the  arm  downwards  ;  and  the  toe  should  place 
itself  directly  under  the  point  of  the  shoulder,  as  it  is  called.  If  the  foot  should  stand  beyond  this,  which 
is  seldom  the  case,  the  action  will  be  confined,  for  the  limb  will  have  already  passed  over  a  point  of  its 
ground  ;  such  a  horse,  however,  generally  treads  even,  flat,  and  safe  ;  and,  in  proportion  as  it  stands  in  the 
direct  line  downwards,  he  generally  inherits  these  desirable  properties.  When  the  foot  stands  behind  the 
perpendicular  line  the  defect  is  considerable,  by  the  removal  of  the  centre  of  gravity  too  much  forward, 
by  which  an  increased  tendency  to  stumble  and  fall  is  entailed  ;  and  as  this  in  general  accompanies  a  want 
oi'  extent  and  obliquity  in  the  shoulder,  so  it  likewise  lessens  the  speed. 

6291.    llie   hinder  extremities-      We    have  already  described  the    thigh,  correctly  so 
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called,  which  is  so  concealed  by  muscles  as  frequently  to  escape  this  consideration  of  it, 
by  which  the  part  immetliately  below  it  popularly  receives  the  name  of  thigh,  but  which 
is,  in  fact,  the  leg. 

6292.  The  leg  (1,  2),  coramop.ly  called  the  thigh,  in  well  formed  horses  is  powerfully  furnished  with 
muscles,  and  very  extended  in  its  figure  ;  it  should  also  make  a  considerable  angle  with  the  femur  or  real 
thigh,  and  form  a  direct  line  under  the  hip  or  haunch  ;  for  the  same  reasons  that  make  it  desirable  to  have 
a  long  arm  in  the  fore  extremities,  it  is  also  advantageous  that  the  leg  should  be  so  likewise,  and  this  is 
the  form  usual  among  all  quadrupeds  of  speed. 

6293.  The  hocic  (2)  is  the  important  joint  immediately  below  the  leg,  or  thigh  commonly  so  called,  and  is 
interposed  between  the  tibia  and  tarsal  bones  (fig.  830.),  purposely  to  increase  the  extent  of  attachment, 
and  to  break  the  shock  of  great  exertion  ;  it  may  be  considered  as  the  most  complex  and  important  joint 
of  the  body  :  like  the  knee,  it  should  bo  extended  and  broad  ;  for,  in  proportion  as  the  calcancum  or  point 
of  the  hock  (5\  and  which  is  the  real  heel,  extends  itself  beyond  the  other  bones,  so  the  powerful  tendo 
Achilles  inserted  into  it,  acts  with  a  longer  lever,  and  with  a  greater  increase  of  power.  This  joint  is  sub- 
ject to  several  important  diseases,  which,  in  the  examination  of  a  horse,  require  particular  attention  ;  when 
a  soft  puffy  swelling  is  discovered  in  the  ply  or  bend  of  the  hock  (3),  it  is  termed  a  blood  spavin,  which  will 
be  noticed  among  the  diseases  ;  it  is,  in  fact,  a  similar  enlargement  with  the  windgalls  before  mentioned, 
and  what  has  been  said  on  them  equally  applies  to  these.  When  similar  mucous  capsules  become  enlarged 
on  each  side  of  the  hock,  the  enlargement  receives  the  name  of  thorough-pin.  A  small  bursal  enlargement 
is  sometimes  found  at  the  very  point  of  the  hock  (5),  and  is  then  called  a  capulet ;  to  all  which  what  has 
been  said  on  windgalls  applies,  that  they  are  only  to  be  deemed  of  consequence  when  so  large  as  to  inter- 
fere with  the  motion  of  the  parts  they  are  situated  with  or  near;  or,  as  indicative  of  an  undue  portion  of 
work.  The  ligaments  at  the  back  of  the  hock  sometimes  become  strained  or  extended,  and  heat,  inflam- 
mation, and  swelling  follow,  which  is  then  called  a  curb.  As  rest  or  very  mild  treatment  soon  reduces  it, 
it  is  not  to  be  considered  as  of  groat  consequence.  The  inner  part  of  the  joint  at  tlie  ply  or  bend,  is  some- 
times attended  with  a  skin  affection  similar  to  the  mallcndcrs  before  alluded  to,  and  is  called  sel/eiiders  (4)  ; 
but  the  most  serious  disease  to  which  the  hock  is  liable,  is  a  disease  of  the  ligaments  of  some  of  the  tarsal 
bones.  Sometimes  one  or  more  of  these  bones,  or  the  ligaments  which  unite  them,  inflame,  and  an 
exostosis  or  splint  is  formed:  to  detect  the  existence  of  this  affection,  the  hocks  should  be  attentively 
viewed  from  behind,  when  any  enlargement  in  the  spavin  place  (3,4)  may  be  easily  detected.  The  me- 
chanism of  this  joint  will  be  further  considered  when  we  treat  of  the  skeleton  generally. 

6294.  The  colour  of  horses  does  not  depend  on  their  real  skin,  as  with  man,  but  upon  an 
exterior  beautiful  covering  which  nature  has  given  them,  called  hair  ;  nevertheless,  the 
hair  is,  in  some  measure,  influenced  by  the  skin,  as  light-skinned  horses  have  light  hair, 
and  when  the  hair  is  light,  the  eyes  are  usually  so  likewise  :  hair  presents  many  varieties 
of  tint,  so  horses  are  said  to  be  of  various  colours.  Buffon  lias  conjectured  that  horses 
were  originally  of  one  colour,  which  he  presumes  to  be  bay  ;  but  such  wild  horses  as  have 
been  seen,  and  which  have  been  supposed  to  be  pure  originals,  have  not  justified  this 
opinion.  This  same  author  has  divided  the  colours  of  the  horse  into  simple,  compound, 
and  strange  or  extraordinary. 

629j.  The  simple  colours  are  bay,  chestnut,  dun,  sorrel,  white,  and  black  ;  bay  is  a  very  prevailing  tint 
among  European  horses,  and  admits  of  many  shades,  but  is  admired  in  all  :  there  are  bright  bays,  blood 
bays,  dark  and  dappled  bays  ;  broivn  bay  is  a  very  esteemed  colour,  and  consists  of  bay  and  black  in  unequal 
proportions  in  different  horses  :  hrotrn  horses  are  highly  prized  ;  the  darker  varieties  have  usually 
beautiful  tan  markings,  as  about  the  muzzle,  &c.  :  they  have  commonly  also  black  manes  and  tails,  with 
legs  and  feet  of  the  same  hue;  and  it  may  be  here  remarked,  that  horses  of  compounded  colours,  of 
whatsoever  tint  the  mane  and  tail  may  be,  will  be  found  invariably  formed  of  one  of  the  compounding 
colours  ;  thus  light  greys,  which  are  a  compound  of  black  and  white,  have  often  white  manes  and  tails  : 
sorrels,  again,  which  are  formed  of  white,  with  a  small  proportion  of  red,  have  also  frequently  white  manes 
and  tails  :  chestnut,  vi\\\i:h  is  also  a  very  common  colour,  admits  of  almost  as  many  shades  as  the  bay, 
from  the  lightest  tint  to  the  deepest  tone.  Very  light  chestnuts  have  frequently  still  lighter  manes 
and  tails,  with  mealy  legs  and  light  feet ;  so  marked,  they  are  certainly  not  to  be  chosen  for  strength, 
durability,  or  pliancy  of  temper  :  the  Suffolk  punch,  however,  may  be  considered  in  some  degree  an  ex. 
ception,  although  the  true  breed  is  hardly  so  light  as  those  hinted  at  here.  Dark  chestnuts  are  con- 
sidered, and  with  justice,  as  fiery  in  their  dispositions;  they  are  also  more  subject  to  contracted  feet  than 
horses  of  any  other  hue.  Dun  is  a  colour  that  has  several  varieties  ;  it  is  sometimes  accompanied  with  a 
white  mane  and  tail,  at  others  they  are  seen  even  darker  than  the  rest  of  the  hair.  In  some,  a  list  or  line 
of  deeper  tint  extends  along  the  back,  which  is  regarded  by  some  as  an  indication  of  hardihood :  a 
similar  line  is  sometimes  seen  in  the  bay.  Dun  horses  do  not  appear  to  beat  all  influenced  in  their  quali- 
ties by  their  colour,  or  rather  no  criteria  are  offered  by  it,  for  there  are  good,  bad,  and  indifterent  in  all 
the  varieties  of  shade.  The  sorrel  is  a  variety  of  the  chestnut,  but  not  a  favourite  one.  White  as  a  native 
colour  is  not  in  much  estimation,  neither  is  it  very  common,  for  many  horses  are  white  only  through  age, 
as  all  light-grey  and  flea-bitten  horses  become  so.  Black  is  a  very  usual  colour,  and  in  the  large  heavy 
northern  breed  it  seems  to  be  an  original  tint ;  and  perhaps  it  is  to  this  their  goodness  may  be  attributed, 
for,  among  the  lighter  breeds,  there  are  more  indifferent  blat;k  horses  than  of  any  other  colour.  The 
tempers  of  black  horses  are  commonly  in  the  extreme,  either  sluggish  to  stupidity,  or  fiery  to  excess.  The 
colour  itself  admits  of  many  shades  ;  but  a  perfect  black  horse  is  more  unusual  than  it  is  generally  thought 
to  be  :  a  star  on  the  forehead  is  common  to  relieve  the  ebon  hue;  and  in  the  absence  of  that,  a  few  white 
hairs  on  the  breast  frequently  interrupts  the  uniformity.  It  is,  perhaps,  on  this  principle  that  black  horses 
have  white  legs  so  often  as  they  do. 

6296.  The  compound  colours  may  be  considered  as  those  in  which  the  hairs  are  compounded,  but  not 
the  colours  themselves  ;  otherwise  the  bay,  the  chestnut,  brown,  &c.  might  be  considered  as  compounded 
colours.  The  roan  is  a  mixture  of  red  and  white:  its  varieties  are  the  common,  the  red,  and  the  dark. 
All  the  roans  are  esteemed.  Grey  admits  of  a  great  number  of  shades  and  varieties,  but  all  are  com. 
pounded  of  black  and  white,  except  the  iron  grey,  which  receives  a  few  bay  hairs  among  the  black  and 
white  ;  a  considerable  prejudice  exists  in  favour  of  this  colour.  Greys  are  light  or  dark  ;  there  are  also 
the  dappled,  the  markings  of  which  are  extremely  beautiful,  and  the  silver  grey.  Grey  horses  become 
lighter  by  age  :  many  old  white  horses  have  been  grey  until  age  overtook  them.  Grey  horses,  like  black, 
admit  of  no  settled  character ;  though,  unlike  them,  they  are  not  to  be  generally  disapproved  of.  They 
have,  however,  all  the  extremes  within  their  range  j  the  darker  ones  are  usually  good,  the  lighter  ones  not 
generally  so. 

6297.  The  extraordinary  colours  are  not  very  numerous,  and  it  may  be  remarked,  that  white  is  always 
the  relieving  tint,  intermixed  with  distinct  markings,  in  various  proportions,  of  l)ay,  brown,  black,  or 
chestnut.  Flea-bitten  is  grey  or  vhitc,  with  small  bay  spots.  When  these  spots  are  very  large,  and  have 
a  marginal  surface  of  lighter  maikings,  they  give  the  name  tiger  coloured  ;  and  although  they  are  un- 
common with  us,  they  are  not  unfrequent  in  Germany  and  Harbary,  Pied  or  pie-bald  is  one  of  the  most 
numerous  extraordinary  colours,  and  is  usually  composed  of  two  colours,  in  distinct  large  markings, 
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Now  and  then  a  third  interferes:  there  are  pies  of  all  original  colours  with  white,  and  all  are  held  in 
estimation. 

6298.  Colour,  as  a  criterion  of  mental  and  personal  qualities,  is  laid  much  stress  on  by  many  persons  ; 
and  long  experience  has  shown  that  certain  tints  are  usually  accompanied  by  certain  qualities  of  person  or 
disposition.  As  a  general  rule,  dark-coloured  horses  are  certainly  the  best ;  but,  as  before  observed,  it  is 
peculiar  that  black,  as  the  darkest  of  all,  should  form  an  exception  to  this  rule.  Light  shades  appear  un- 
favourable to  strength  and  durability  ;  they  are  also  accompanied  frequcYitly  with  irritability  and  perverse- 
ness  of  temper.  Something  like  a  general  law  in  the  animal  economy  seems  to  prevail,  to  make  white  a 
distinctive  mark  of  weakness.  Age,  which  is  the  parent  of  weakness,  brings  with  it  white  hairs,  both  in 
man  and  in  horses,  and  most  other  quadrupeds.  The  hair  formed  after  a  wound  has  robbed  a  part  of  its 
original  covering  is  often  white,  because  the  new  formed  surface  is  yet  in  a  state  of  debility.  It  is  likewise 
a  fact  well  known  among  the  observant,  that  the  legs  and  feet  when  white  are  more  obnoxious  to  disease 
than  those  of  a  darker  tone.  The  Arabs  remarks,  that  light  chestnut  horses  have  soft  tender  feet.  It  is 
the  observance  of  these  peculiarities  that  has  at  length  guided  our  taste,  and  formed  our  judgment  of 
beauty.  With  us  much  white  on  the  legs  is  considered  as  a  deformity,  and  is  expressively  called/o?i/  marked, 
whereas  pied  markings  in  other  parts  are  reckoned  beautiful.  In  Africa,  however.  Captain  Lyon  informs 
us  a  superstitious  dependence  is  placed  on  horses  with  legs  and  feet  stockinged  with  white.  It  does  not  ap- 
pear that  climate  has  the  same  influence  on  the  colour  of  horses  as  on  that  of  other  domesticated  animals. 
In  all  latitudes  in  which  the  horse  can  live,  he  is  black  or  wliite  indiscriminately  ;  but  as  he  cannot  endure 
extreme  rigour,  it  is  not  necessary  that  he  should  vary. 

Sect.  III.      The  Bony  Anatomy  or  Osseous  Structure  of  the  Horse. 

6299.  All  quadrupeds  are  foiined  on  an  eartliy  base  called  bone,  and  the  asscmblajre  of 
bony  parts  is  called  a  skeleton.  Bones  are  formed  of  earth  and  membrane  (1S81.)  ;  they 
are  covered  also  by  an  investure  called  periosteum.  The  earthy  part  is  the  last  formed, 
and  consolidates  the  Ijones  as  the  animal  becomes  fitted  to  exert  all  his  powers.  This 
deposit  of  earth  in  the  bones  appears  to  be  hastened  by  any  thing  that  permanently 
quickens  the  circulation  :  heat  does  this,  and  hence  the  human  and  brute  inhabitants  of 
warm  climates  come  to  perfection  sooner  than  those  of  northern-  regions  ;  but  they  arc 
generally  smaller,  for  by  preternaturally  hastening  the  earthy  deposit  before  the  mem- 
branous part  of  the  bones  becomes  fully  evolved  or  grown,  they  do  not  attain  the  bulk 
they  would  be  otherwise  capable  of.  Undue  exertion  has  the  same  effect ;  and  thus  wc 
learn  why  horses  too  early  and  too  hard  worked  become  stinted  in  their  growth.  Pres- 
sure likewise  occasions  an  early,  and  also  a  preternatural  ossification  :  in  this  way  the 
parts  of  the  sjiine  which  bear  heavy  loads  present  large  inasses  of  bone,  brought  on  by 
this  cause  alone.  For  the  same  reasons,  horses  early  worked  put  out  splints,  spavins, 
and  other  bony  concretions.  Bones  are  all  of  them  inore  or  less  hollow  :  within  their 
caverns  an  oily  fluid  is  secreted,  called  medulla  or  marrow,  which  serves  for  their  sun.' 
port,  and  that  of  the  constitution  generally.  The  bones  have  nerves,  blood-vessels,  and 
absorbents.  Bones  are  capable  of  rejjroduction,  as  proved  by  their  uniting  when  broken  ; 
and  also  by  the  yearly  renewal  of  the  antlers  of  the  deer,  which  are  not  horn  as  in  the  ox 
or  sheep,  but  pure  bone.  Bones  are  connected  together  by  articulation  ;  when  such 
articulation  is  moveable,  it  is  termed  a  joint.  In  some  cases  bones  articulate  by  suture 
or  indentation  of  parts,  as  in  the  skull.  We  shall  consider,  in  succession,  the  anatomy 
of  the  head,  trunk,  and  extremities. 

SuBSECT.  1.      Osseous  Structure  of  the  Head. 

6.300.  Tlie  hones  of  the  head  are  as  follows.  The  occipital  (fig.  830.  between  a  &  6),  which  is  the  laigest 
bone  of  the  skull,  in  the  colt  is  composed  of  several  pieces  which  \miteby  age ;  it  articulates  with  the  atlas  [a) 
or  first  of  the  cervical  or  neck  vertebrae.  At  its  posterior  surface  it  is  perforated  by  a  large  hole,  which  gives 
passage  to  the  spinal  marrow.  The  two  frontal  bones  (b)  unite  also  by  age;  and  behind  them  is  lodged 
the  anterior  and  inferior  portion  of  the  brain.  A  division  of  their  bony  surfaces  forms  two  cavities  called 
the  frontal  sinuses,  which  are  lined  by  the  nasal  membrane  throughout.  The  s.igittal  sature  unites  these 
two  bones.  The  remainder  of  the  bones  of  the  skull  are  the  tiro  parietols,  the  two  temporals,  divided  into 
a  squamous  and  petrous  portion,  within  the  latter  of  which  is  situated  the  internal  ear ;  and  to  the  former 
the  posterior  or  lower  jaw  articulates.  The  splumoid  and  ethmoid  bones  are  hollow  and  irregular,  serving 
to  intersect  and  attach  the  others;  and  also  to  assist  by  their  cavities  in  extending  the  pituitary  or  smelling 
membrane. 

6301.  The  hones  of  the  face  are  ten  pairs  and  two  single  bones  The  nasal  (<•)  pair,  within  their  union, 
hold  the  septum  nilrium  or  long  cartilaginous  pl.ite  which  separates  one  nostril  from  the  other.  These 
bones  also  greatly  assist  to  extend  the  surface  of  the  smelling  organ.  In  the  old  heavy  breeds,  it  was  very 
common  to  see  these  bones  arched  outwards  ;  but  in  the  improved  breed,  particularly  in  those  approach- 
ing full  blood,  it  is  not  uncommon  to  find  them  slightly  curved  inward.  The  fossa;  within  these  bones  are 
the  principal  seat  of  glanders.  The  two  angnlars  form  a  considerable  portion  of  the  orbits  of  the  eyes. 
The  two  malar,  jiigal,  or  cheek  bones  occupy  also  a  portion  of  the  orbits.  The  superior  maxillary  bones  (<;) 
are  the  largest  of  the  face  bones,  and  contain  all  the  upper  molar  teeth.  The  inferior  or  intermaxillury 
bones  (rf)  are  wanting  in  man,  in  whom  the  face  is  short:  these  bones  concur  with  the  former  in  forming 
alveoli  or  sockets  for  lodging  the  teeth.  The  superior  palatines,  the  inferior  palatines,  the  pteri/goids, 
the  two  anterior,  and  the  two  posterior  turbinated  bones,  with  the  vo7ner  or  ploughshare,  make  'u)x  the 
remaining  facial  bones,  with  the  exception  of  the  posterior  maxillary  or  lotrerjaiv  bone  (  /"),  which  on  its 
anterior  edge  is  pierced  to  lodge  the  teeth  ;  at  the  upper  part  it  extends  itself  into  two  angular  branches, 
each  of  which  ends  in  two  processes  and  an  intermediate  groove.  The  superior  of  these  processes  arti- 
culates with  the  upper  jaw.  This  bone  throughout  shows  the  most  admirable  mechanism  ;  the  molar  or 
grinding  teeth,  on  which  most  is  dependent,  and  whose  exertions  are  greatest,  are  placed  near  the  centre 
of  motion  :  and  as  the  upper  jaw  in  most  animals  is  fixed,  or  nearly  so,  it  was  necessary  that  the  lowev 
should  have  considerable  extent  of  motion  for  the  i)urpose  of  grinding ;  and  it  is  accordingly  so  formed 
as  to  admit  of  motion  in  every  direction.  The  os  hi/o)des  is  a  bone  situated  within  the  head  at  the  root  of 
the  tongue,  to  which  it  serves  as  a  support,  and  for  the  attachment  of  muscles. 

C302.  The  teeth  of  the  horse  are  the  hardest  and  most  compact  bones  of  the  body.  There  are  usually 
forty  of  them  in  the  horse,  and  there  are  thirty.six  in  the  mare  ;  in  which  latter  the  tushes  are  usually 
wantnig.  In  anatomical  language,  they  are  divided  into  incisures  cns/iidati,  and  molares,  or  according 
to  the  language  of  farriers  and  horsemen,  into  twelve  nippers  {fig.  829.  a,  b,  r),  four  tushes  [dd),  and 
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twenty. four  grinders,  which  numbors  are  equally  dividwl  between  the  two  jaws.  The  teeth  are  inserted  into 
indentations  or  sockets  between  the  bony  plates  of  the  jaw,'  called  alveoli,  by  cone-like  roots.  The  bodies 
of  the  teeth  are  principally  comi>osed  of  two  substances,  one  nf  the  nature  of  common  bone,  giving  bulk 
and  form,  and  one  of  extreme   hardness,  called  enamel,  placed  in  in.-'n  and  carnivorous  animals  wholly 


without  the  teeth,  to  give  strength  and  durability;  but  in  the  horse  and  olher  Granivora,  the  latter 
particularly,  it  is  placed  in  the  grinders,  in  perpendicular  plates,  within  the  body  of  the  teeth  ;  by 
which  contrivance,  a  rough  grinding  surface  is  kept  up ;  for  the  mere  bony  parts  wearing  faster  than 
the  lamella;  of  enamel,  it  follows  that  ridges  remain  to  triturate  the  vegetable  matter  that  passes  between 
the  teeth. 

G303.  There  are  tivo  sets  of  teeth,  a  temporaneous  or  milk  set,  and  a  permanent  or  adult  set,  in  which 
wise  jirovision  man  and  most  brutes  participate.  The  milk  set  are  some  of  them,  as  the  molars,  api)arent 
at  birth  ;  there  being  usually  si.x  grinders  in  each  jaw,  three  on  each  side  in  the  new-born  foal,  and  which 
number  of  this  set  is  never  increased.  The  nippers  begin  to  appear  soon  after  birth,  and  follow  a  regular 
order  of  succession  until  the  animal  is  three  or  four  months  old  ;  at  which  time  he  begins  to  require  sup- 
port from  herbage  as  well  as  milk.  The  temporaneous  set  remove  gradually  one  after  another  ;  had  they 
all  been  displaced  at  the  same  time,  or  even  had  several  of  them  fallen  out  together,  the  animal  must 
have  suffered  great  inconvenience,  and  perhaps  have  been  starved.  This  removal,  which  commences  at 
the  age  of  two  years  and  a  half,  and  is  completed  between  the  fourth  and  fifth  year,  is  effected  by  the 
action  of  the  absorbents  on  their  fangs,  and  ajjpears  to  be  occasioned  by  the  stimulus  of  the  pressure 
received  from  the  growing  teeth  under  them.  For  although  these  two  sets  appear  with  an  interval  of 
some  years  between  them  ;  yet  the  rudiments  of  both  are  formed  at  nearly  the  same  period,  and  both 
sets  may  be  thus  seen  in  a  dissected  jaw.  Regulated  by  the  stimulus  of  necessity,  as  scon  as  the  tem- 
poraneous set  falls  out,  the  permanent  appears  :  and  that  such  appearance  follows  the  necessity  is 
evident ;  for  a  premature  or  accidental  removal  of  the  colt's  teeth  is  soon  followed  by  the  appearance 
of  the  others.  Dealers  and  breeders,  aware  of  this,  draw  the  milk  teeth  to  make  their  colts  appear  as 
horses.  It  was  necessary  there  should  be  two  sets  of  teeth  ;  for,  as  they  grow  slowly  in  proportion  to 
the  jaws,  had  there  been  but  one  only,  the  disproportion  of  growth  between  the  teeth  and  jaws  must  have 
separated  them. 

0304.  The  forms  of  the  teeth  vary  more  than  their  structure.  'J'he  incisive  or  nippers  are  round,  which 
is  favourable  for  the  pressure  they  undergo;  the  upper  more  so  than  the  lower.  On  the  upper  surface  a 
hollow  is  fecn  in  the  young  tooth,  which,  not  extending  through  the  whole  substance,  naturally  wears 
out  with  the  wear  of  the  tooth  ;  and  as  a  considerable  degree  of  regularity  occurs  in  this  wearing  away 
in  all  horses,  it  has  gradually  settled  into  the  general  criterion  of  age.  The  nippers  are  not  all  of  them 
exactly  similar  ;  the  corner  teeth  did'cr  most  in  being  nearly  triangular,  and  in  having  an  internal  wall 
or  side,  which  does  not  become  level  with  the  rest  until  long  after  those  of  the  others.  The  cu.spidate 
tusks  or  tushes  are  permanent,  appearing  at  about  five  years  or  rather  earlier  ;  those  in  the  front  jaw  are 
usually  nearer  the  nip))crs  than  those  Ijclow.  Each  presents  a  slight  curve,  which  follows  the  direction  of 
all  the  canine  or  pugnatory  teeth  of  other  Mammalia.  The  pointed  extremity  wears  away  by  age,  leaving 
merely  a  buttoned  process,  which  may  serve  as  a  guide,  to  the  age  when  a  horse  is  suspected  to  be  Bishoped, 
as  it  is  called,  from  a  man  of  that  name  who  was  peculiarly  dexterous  in  imitating  on  old  teeth  the  dis. 
tinctive  cavity  of  youth.  The  molar  or  grinding  teeth  are  stronger  in  tl/e  upper  than  in  the  lower  jaw  ; 
which  was  necessary,  as  they  form  the  fixed  ijoint  in  the  i)roccss  of  grinding.  The  upper  surface  presents 
nearly  a  long  square,  indented  from  the  alteration  of  the  enamel  with  the  bony  portions  ;  and  as  the  ul- 
terior or  upper  teeth  hang  over  the  posterior,  so  the  ridges  of  the  one  set  are  received  into  the  depressions 
of  the  other. 

63<)5.  Wear  of  the  teeth.  The  teeth,  in  a  state  of  nature,  would  probably  present  a  surface  ojiposed  to 
each  other  for  mastication,  to  the  latest  period  of  the  most  protracted  life ;  but  the  removal  of  the  animal 
from  moist  food  to  that  which  is  hard  and  dry,  must  occasion  an  unnatural  wear  in  those  organs  ;  and 
hence,  although  the  teeth  of  the  horse,  even  in  a  domesticated  state,  are  not  subject  to  the  caries  of  the 
human  ;  yet  the  grinders  are  liable  to  become  thus  injured  by  continued  exertion.  In  the  young  or  adult 
horse,  the  upper  and  under  grinders  do  not  meet  each  other  horizontally  ;  on  the  contrary,  they  have 
naturally  an  inclination  obliquely  inwards;  and  those  of  the  upper  jaw  present  small  spaces  between  each 
other,  while  those  of  the  lower  are  more  continuous  ;  by  which  means,  as  the  food,  particularly  its  inter- 
rupted portions,  as  grain,  becomes  ground,  it  falls  within  the  mouth  to  be  replaced  under  the  grinding  sur- 
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face,  if  necessary,  by  the  joint  action  of  the  tongue  and  muscles  of  the  cheek.  This  arrangement  becomes 
in  a  great  measure  frustrated  in  old  horses,  by  the  superior  wear  of  the  inner  surface  of  the  upper 
grinders,  as  well  as  by  the  general  misapplication  of  the  surfaces  of  both  upper  and  under  teeth,  by  con. 
stant  attrition,  when  worn  down  nearly  to  the  gums.  The  unfortunate  animal  feels  sensible  of  this,  and 
endeavours  to  remedy  it  by  throwing  the  wear  on  the  outer  edge,  by  an  inclination  of  the  lower  jaw  and 
of  the  head  in  general  ;  and  which  is  so  particular  in  its  appearance  as  to  engage  the  attention  of  the 
by-starKlers.  This  defect  may  be  in  a  considerable  degree  remedied  by  ca.sting  the  animal,  and  having 
opened  and  wedged  the  mouth  so  as  to  keep  it  so,  removing  the  inequalities  with  a  well  tempered  con. 
cave  file,  as  much  as  may  be.  When  the  defect  is  considerable,  and  the  horse  is  mild  and  quiet,  it  is 
better  to  file  the  inequalities  every  day,  which  will  gradually  but  effectually  wear  them  down.  It  how- 
ever happens,  that  the  inclination  thus  to  wear  is  commonly  resumed,  and  gradually  the  same  loss  of 
nutriment  takes  place :  in  which  case,  soft  moist  food,  as  carrots,  mashes,  soiling,  or  grazing,  must  be 
substituted  for  harder  substances,  and  if  corn  be  actually  necessary,  let  it  be  bruised.  Whenever  an  old 
horse  betrays  symptoms  of  want  of  condition,  or  weakness,  and  emaciation,  that  neither  his  mode  of 
feeding,  nor  his  ratio  of  work  will  account  for,  and  particularly  if  whole  grains  should  be  found  in  his 
dung,  his  teeth  should  be  examined  carefully.  This  undue  wearing  of  the  teeth  occasions  another  evil 
often,  which  is  ulceration  of  the  cheeks,  by  reason  of  the  projecting  ragged  surface  of  the  uneven  teeth, 
which  can  only  be  remedied  by  the  removal  of  such  portions.  These  projecting  portions  are  called  by 
farriers  wolves'  teeth. 

SuBSECT.  2.     Bony  Anatomy  of  the  Trunk. 

6306.  The  trunk  of  the  skeleton  consists  of  the  spine,  the  pelvis,  and  the  thorax  or 
chest,  composed  of  the  ribs  and  sternum. 

6307.  The  bony  column  called  the  spine  is  made  up  of  seven  cervical,  eighteen  dorsal,  six  lumbar,  and 
five  sacral  vertebrze,  with  the  addition  of  thirteen  or  fourteen  small  tail-bones.  The  spinal  bones  are 
thus  divided  on  account  of  the  varieties  they  present ;  they  have,  however,  some  characteristics  in  com. 
mon.  Each  is  composed  of  a  spongy  bony  body,  with  protruded  points  called  processes,  which  processes 
unite,  to  form  a  hollow  through  which  the  fpinal  marrow  is  transmitted  ;  and  by  some  of  these  processes 
the  Vertebrae  are  articulated  with  each  other,  as  well  as  by  their  bodies,  by  which  their  strength  as  a 
cohimn  is  much  increased.  Though  but  little  motion  exists  between  any  two  vertebrce,  yet  the  flexibility 
of  the  whole  spine  is  considerable. 

6308.  The  cervical  or  neck  ve'rtcbrts  {g,  h)  are  called,  by  farriers  and  butchers,  the  rack  bones.  It  is 
remarkable,  that,  let  the  neck  be  long  or  short,  the  number  of  bones  is  the  same  in  most  quadrupeds. 
The  first  and  second  differ  from  the  rest  in  figure,  and  present  some  other  peculiarities.  The  first  is  the 
only  one  of  them  to  which  the  great  suspensory  ligament  of  the  neck  does  not  attach  itself,  which  would 
have  interfered  with  freedom  of  motion.  It  articulates  with  the  second  by  receiving  its  tubercular  pro- 
cess within  it,  and  from  which  process  the  second  of  these  bones  has  been  called  dentaia.  Between  these 
two  neck  bones  is  situated  a  part,  where  the  spinal  marrow  is  exposed  from  any  bony  covering  ;  at  which 
part  butchers  plunge  a  jiointed  knife  into  what  they  call  the  pith  of  the  neck,  when  they  want  to  kill  their 
animals  instantaneously,  and  without  effusion  of  blood  ;  whence  it  is  called  pithing.  The  remaining  five 
neck  bones  are  not  very  dissimilar  from  each  other. 

6309.  The  dorsal  vertebm  («/)  are  now  and  then,  though  rarely,  nineteen  in  number  ;  they  do  not  differ 
materially  from  each  other,  but  in  the  length  of  the  spinous  processes  of  the  first  seven  or  eight.  It  is  to 
these  elongated  spines  that  we  owe  the  height  of  the  withers;  and  as  the  intention  of  these  parts  seems 
principally  to  serve  as  levers  for  the  muscles  of  the  back  inserted  into  them,  so  we  can  readily  understand 
why  their  increased  or  diminished  height  is  favourable  or  unfavourable  to  progression.  These  like  tlie 
former  articulate  with  each  other  by  processes,  as  well  as  by  the  anterior  and  posterior  surfaces  of  their 
bodies ;  between  each  of  which  is  mterposed  a  substance,  semi-cartilaginous  in  its  structure,  which  is  m.ost 
compressible  at  its  sides,  these  permitting  the  motion  of  the  spine. 

6310.  The  six  lumbar  vertebne  differ  from  the  foregoing  in  having  a  longer  body,  and  very  long  trans. 
verse  processes  to  make  up  for  the  deficiency  of  ribs  in  tlie  loins.  These  bones  olten  unite  by  the  pressure 
of  heavy  weights,  and  sometimes  spontaneously  by  age,  and  thus  we  need  not  be  surprised  at  the  stirthcss 
with  which  some  old  horses  rise  when  down. 

6311.  The  five  sacral  vertebrte  (x)  are  united  into  one  to  give  strength  to  the  column,  and  to  serve  as  a 
fixed  support  to  the  pelvis,  or  basin,  with  which  it  is  interwedged.  From  this  detail  it  will  appear  how 
admirably  this  spinal  column  is  adapted  to  its  important  functions  of  serving  as  a  flexible  but  powerful 
support  to  the  machine;  and  how  by  the  formation  of  a  large  foremen  within  the  substance  of  each 
vertebra?,  a  bony  canal  is  offered  for  the  safeguard  of  the  spinal  marrow,  from  which,  through  lateral 
openings  in  these  vtrtebra?,  the  spinal  nerves  are  given  off  in  pairs.  The  pelvis  or  basin  (2)  is  composed  of 
the  sflcrum,  the  two  I'.ssa  innomin^ta  and  coccygis.  The  6ssa  i/inoi/iiniila  in  the  foetal  colt  before  birth 
are  each  composed  of  the  ilium,  the  ischium,  and  the  pubis,  all  traces  of  which  division  are  lost  before 
birth.  The  Ilium  is  the  most  considerable,  and  forms  the  liaunches  by  a  large  unequal  protuberance 
which,  when  very  prominent,  occasions  the  horse  to  be  called  ragged-hipped.  The  next  largest  portion 
is  the  Ischium  or  hip  bone,  on  each  side.  It  forms  a  part  of  the  cotyloid  cavity,  or  cup  for  the  thigh  bone, 
and  then  stretches  back  also  into  a  tuberosity  which  forms  the  points  of  the  buttocks.  The  pubis  or  share 
bone  is  the  least  of  the  three :  in  conjunction  with  the  former  it  forms  tlie  acctutiulum  or  cup-like  cavity 
in  which  tlie  head  of  the  thigh-bone  lodges.  The  pelvis  or  basin  is  attached  to  the  sacrum  by  ligaments 
of  immense  strength  ;  but  it  has  no  bony  union,  by  which  means,  as  in  the  fore  extremities,  some  play  is 
given,  and  the  jar  of  pure  bony  connection  is  avoided.  The  ussa  cucci/gis,  or  bones  of  the  tail,  vary  from 
eight  to  sixteen,  but  are  very  commonly  thirteen  or  fourteen. 

63U'.  The  thorax  or  chest  comprises  the  sternum  or  breast  boije,  and  the  ribs.  The  sternu?n  (w)  of  the 
horse  is  inclined  like  the  keel  of  a  ship,  to  which  the  ribs  are  .ittached  by  strong  ties.  The  ribs  (xx)  are 
usually  eighteen  to  each  side,  of  which  eight  articulate  with  the  sternum,  and  are  called  true,  while  the 
remaining  ten,  uniting  together  by  intervening  cartilages,  are  called  false  ribs.  The  centrals  are  the 
longest,  those  anterior,  as  well  as  posterior,  are  less  so:  the  first  is  placed  perpendicularly,  the  second 
less  SO;  and  their  obliquity,  as  well  as  dimensions,  increase  as  they  advance,  so  as  to  enlarge  the  chest  to 
an  almost  circular  form,  which  is  the  most  desirable ;  but  when  they  are  less  arched,  the  belly  partakes 
of  the  defect,  and  a  flat-sided  horse  is  commonly  a  bad  carcascd  one  also. 

SuBSECT.  3.  Sony  Anatomy  of  the  Extremities. 
e.'JlS.  An  examination  of  the  bony  parts  of  the  limbs  excites  our  admiration  at  the 
wonderful  mechanism  displayed  in  their  formation  :  osseous  portions  also  present  them- 
selves, which  may  be  regarded  as  principally  subservient  in  keeping  up  that  vast  chain  of 
continuity  and  similarity  observable  througliout  Nature's  works.  In  the  followino-  ex- 
planation we  shall  have  occasion  to  notice  several  of  these. 

6314.  Thescdptila  or  shoulder  blade  {k,  I),  is  a  broad,  flat,  and  rather  triangular  bone  It  is  very  unlike 
trie  liuman  scapula,  having  neither  acromion,  coracoid,  nor  recurrent  process  :  neither  is  its  situation  at 
all  similar  to  the  human  blade  bone  applied  to  the  back ;  for,  in  this  instance,  the  horse  may  be  said  to 
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.  have  no  proper  back,  but  to  be  made  up  of  sides  and  chest.  In  man,  the  scapula  is  in  a  direct  angle  with 
the  humerus,  but  in  the  horse  it  does  not  pass  out  of  the  plane  of  the  arm.  Its  superior  surf.:ce  is  fur- 
ni^hcil  with  a  considerable  cartilage  7,  /«',  by  means  of  which  its  surface  is  augmented  without  weight. 
The  posterior  surface  ends  in  a  superficial  cavity  called  gUnoid,  which  receives  the  head  of  tiie  humerus 
or  arm  bone.  It  is  divided  in  its  upper  surface  by  its  spine.  The  shoulder  blade,  as  has  been  already 
shown  in  the  exterior  conformation,  has  neither  bony  nor  ligamentous  union,  but  is  held  in  its  situation 
by  very  powerful  muscles,  as  the  serritus  mJijor,  pectorilis,  and  others.  Its  usual  situation  is  to  a  plane 
perpendicular  to  tlie  horizon,  at  an  angle  of  thirty  degrees;  and  it  has  a  motion  in  its  greatest  extent  of 
twenty  degrees :  hence,  as  it  does  not  pass  beyond  the  perpendicular  backwards,  so  the  more  oblique  its 
natural  situation,  the  more  extensive  arf  its  motions. 

6315.  T/ie  /lumcrus  or  arm  bone  (/«)  is  so  concealed  by  muscles  as  to  be  overlooked  by  a  cursory  ob. 
server,  and  hence  the  radius  or  next  bone  is  popularly  called  the  arm.  It  extends  from  what  is  called 
the  point  of  the  shoulder,  but  which,  in  fact,  is  a  protuberance  of  its  own  to  the  elbow,  forming  an  angle 
with  the  scapula,  and  extending  obliquely  bai '  wards  as  that  does  forwards.  Near  its  upper  extremity  it 
sends  off  a  very  powerful  head  to  articulate  with  the  shoulder  blade.  The  motions  of  the  humerus  are 
nece.ssarily  confined  to  a  removal  from  its  inclined  point  backward  to  the  perpendicular  line  of  the  body. 
V.'hen  this  bone  is  too  long,  it  carries  the  fore  legs  too  much  under  the  animal,  and  if  this  defect  is  joined 
to  a  shallow  upright  shoulder,  the  evil  will  be  increased.  It,  however,  fortunately  happens  that  both  the 
angle  and  extent  of  these  two  parts  are  usually  regulated  by  each  other. 

6  516.  The  fure-arm  in  n,  oo)  is  composed  of  the  radius  [oo],  and  an  appendage  united  to  it,  which,  in 
man  and  some  animals,  forms  the  li/na  ,n  »),  but  which,  as  the  leg  of  the  horse  requires  no  rotatory 
motion,  was  unnecessary  in  him.  Here,  however,  to  keep  the  link  of  resemblance  in  all  her  children 
of  the  higher  order.  Nature  has  stretched  out  a  large  process;  which  in  the  colt  is  really  distinct,  and 
may  then  deserve  the  name  of  Olna;  and  in  the  adult  horse  unites  with  the  radius,  and  serves  as  an 
•"ttachment  to  muscles.  On  the  slightest  inspection  of  the  skeleton,  it  will  appear  how  much  the 
motions  of  the  fore  leg  must  depend  on  the  length  and  obliquity  of  this  process;  which,  acting  on  the 
principle  of  a  lever  in  the  extension  of  the  arm,  must  necessarily,  as  it  is  either  long  or  short,  make  all 
the  ditlcrence  between  a  long  and  a  short  purchase.  The  breadth  of  the  arm,  as  it  is  called,  at  this  part, 
will,  from  this  reasoning,  be  seen  to  be  very  important.  This  bone  articulates  with  the  knee  by  its  in- 
ferior portion.  j  ^ 

6  il7.  TAc  carpus,  or  trrist,  called  the  knee  [pp],  is  composed  of  seven  bones,  whose  principal  uses  a^ear 
to  be  to  extend  the  surface  of  attachment  of  ligaments  and  tendons,  and  by  their  interruptions  to  lessen 
the  shocks  of  progression.  It  may  be  remarked  that  all  hoofed  quadrupeds  have  the  anterior  extremities 
permanently  in  the  state  of  pronation,  or  with  what  is  called  the  back  of  the  wrist  turned  outwards. 
The  carpal  bones  articulate  with  each  other,  and  have  one  investing  capsular  ligament,  by  which  means 
the  smallest  wound  of  the  knee  which  penetrates  this  ligament  has  the  eft'ect  of  opening  the  whole  joint : 
hence  the  quantity  of  synovia  or  joint  oil  which  escapes  in  these  cases,  and  hence  also  the  dangerous  con- 
sequences which  ensue. 

6)18.  'f/ie  mctaciirpus  [qq,  rr\  canon,  or  sfiank,  is  formed  of  one  large  metacarpal  bone  (?\  and  two 
small  ones  (r).  Here  the  wide  palm  of  the  human,  and  the  paw  of  the  digitated  animal,  is  formed  into 
one  solid  cylindrical  bone,  and  two  small  ad<litamenta,  called  splint  bones;  which  are  united  with  it  by 
strong  ligamentary  attachment,  converted  by  age  into  a  bony  one.  Although  these  additions  may  some- 
what increase  the  surface  of  attachment,  their  principal  use  appears  to  be  to  keep  up  the  connection  with 
the  digiti,  of  which  they  appear  the  rudiments.  In  the  cow  there  are  no  splint  bones,  but  the  uniformity 
is  more  perfectly  kept  up  by  the  divided  hoof:  in  her,  therefore,  the  canon  branches  at  its  inferior  sur- 
face into  condyles  for  the  reception  of  the  two  claws. 

6519.  The  pastern  [i  t).  The  rest  of  the  extremity  below  the  canon,  consists  of  one  phalange  only,  com. 
lising  all  the  mechanism,  and  a  double  |)ortion  of  complexity  of  all  the  phalanges  of  the  digitated  tribes. 
Four  bones  enter  into  its  composition  with  two  small  sesamoids  {ss]  to  each  fetlock ;  placed  there  not 
only  to  act  as  a  spring  and  prevent  concussion,  but  to  throw  the  tendon  of  the  foot  which  runs  over  them 
farther  from  the  centre  of  motion.  The  pastern  bone  is  situated  obliquely  forward,  and  on  this  obliquity 
depends  the  ease  and  elasticity  of  the  motion  of  the  animal :  nevertheless,  when  it  is  too  long,  it  requires 
great  eftbrts  in  the  tendons  and  ligaments  to  preserve  it  in  its  situation ;  and  thus  long-jointed  horses  must 
be  more  subject  to  fatigue  and  to  strains  than  others. 

6,5'iO.  The  lesser  pastern  or  corunari/  hone  [t,  v)  receives  the  great  pastern,  and  below  expands  into  a 
considerable  surface  articulating  with  the  coffin  and  navicular  bones. 

65^1.  The  coffin  bone  ^v  v)  forms  the  third  phalange,  and  corresponds  in  shape  with  the  hoof  It  is 
very  porous,  and  laterally  receives  two  prominent  cartilages.  It  is  around  the  outer  surface  of  this  bone 
that  the  sensible  laminie  are  attached  ;  and  the  interior  surface  receives  the  flexor  tendon. 

6j-'2.  The  navicular  nut,  or  shuttle  bone,  is  situated  at  (he  posterior  part  of  the  coffin,  and  unites  with 
tliat  and  the  preceding  bone. 

6323.  The  posterior  extremities  differ  much  from  the  anterior,  not  only  in  their  superior 
strength,  and  in  the  difl'erent  lengths  and  directions  of  the  parts,  but  also,  in  some  degree, 
in  their  uses. 

632+.  Thefl-mur,  or  thigh  bone  (3,4)  is  the  largest  of  the  body,  its  vast  indentations  and  risings,  almost 
peculiar  to  it,  show  the  great  strength  of  the  muscles  inserted  into  it.  It  articulates  with  the  acetabulum 
or  hip  joint  by  a  strong  head  called  the  irhirl-houe.  In  this  situation  it  is  held  not  only  by  a  powerful 
capsular  ligament,  and  still  more  powerful  muscles,  but  by  an  admirable  contrivance  resulting  from  a 
ligamentous  rope,  which  springs  immediately  from  the  middle  of  its  head,  and  is  firmly  fixed  within  the 
socket  of  the  joint.  In  its  natural  situation  it  is  not  perpendicular  as  the  human  ffemur,  but  inclines  to 
an  angle  of  about  forty-five  degrees.  This  bone  presents  large  protuberances  for  the  attachment  of  very 
j)Owerful  muscles  called  trochanters.  Throughout  it  exhibits  a  mechanism  uniting  the  combined  qualities 
of  celerity  and  strength  unknown  to  other  animals.  The  inferior  end  of  this  bone  is  received  by  its 
condyles  into  depressions  of  the  tibia,  while  the  patella,  or  knee-pan,  slides  over  the  anterior  portions  of 
both  bones. 

6:325.  The  patella  {',),  which  is  by  farriers  railed  the  stifle,  is  nearly  angular,  and  serves  for  the  insertion 
of  some  of  the  strongest  muscles  of  the  thigh  ,  which  are  then  continued  down  to  the  leg.  It  thus  appears 
to  act  as  a  pulley. 

6  "26.  The  tibia  or  le/r  bone  (6,  6^  is  usually,  in  horsemen's  language,  called  the  thigh.  It  is  a  bone  formed 
of  a  large  epiphysis,  with  a  small  attached  part  called  the  fibula  (7),  a  long  body,  and  an  irregular  inferior 
end,  adapted  to  the  peculiarities  in  shape  of  the  principal  bones  of  the  back,  with  which  it  articulates. 
'I'hc  obliquity  in  the  situation  of  this  bone  corresponds  with  that  of  the  ffemur,  being  as  oblique  back- 
wards as  the  "former  is  forwards.  The  length  of  the  tibia  is  a  prominent  character  in  all  animals  of  quick 
progression  ;  in  this  respect  it  corresponds  with  the  Ibre-arm,  and  the  remarks  made  on  that  apply, 
with  even  more  force,  to  this  —  that  length  is  advantageous  to  the  celerity,  but  less  so  to  the  ease,  of  the 
motion. 

6j27.  The  fibula  (7,7)  forms  a  prominent  instance,  in  common  with  the  splint  bones,  of  what  was  re. 
marked  in  the  outset  of  our  osteological  detail  of  the  extremities  —  that  many  parts,  whose  uses  were  not 
apparent,  would  be  found  to  be  organs  of  harmony,  placed  in  the  body  to  prevent  interruption  to  the 
completing  the  general  plan  of  animal  organi-'ation.  In  this  way  the  fibula  appears  but  a  process  spring- 
ing from  the  posterior  part  of  the  tibia,  forming  but  the  rudiments  of  the  humai    bone  of  that  name. 

3  Q  3 
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In  the  ox  it  is  wanting ;  in  the  dog  and  cat,  as  requiring  numerous  motions  in  their  limbs,  it  is,  on  the 
contrary,  perfect. 

fi328.  The  tarsus,  or  hock  off/it  horse  (10, 10),  is  a  striliing  instance  of  the  perfect  mechanism  displayed 
in  tlie  bony  structure  of  this  admired  animal.  It  is  formed  by  an  assemblage  of  six  bones,  and  sometimes 
of  seven  ;  wliile  in  the  ox,  sheep,  and  deer,  there  are  seldom  more  than  five.  Between  these  bones  there 
is  little  motion,  yet  there  is  sufficient  to  give  a  spring  to  the  parts,  and  to  preserve  the  joints  from  the 
etlects  of  shocks,  &c.  As  the  human  anatomy  is  generally  received  as  the  standard  of  comparison,  we 
must,  in  order  to  a  proper  consideration  of  the  hock,  consider  it  as  the  instep  and  heel ;  and  all  the  parts 
beyond  it  as  the  foot.  The  human  tarsus,  and  that  of  some  beasts,  as  the  monkey  and  some  varieties  of 
the  bear,  makes  a  right  angle  with  the  tibia  in  standing  or  walking ;  but,  in  the  horse,  the  hock  makes 
an  open  angle  with  the  tibia,  and  is  far  removed  from  the  ground.  In  him,  and  the  greater  number  of 
quadrupeds,  all  the  bones,  from  the  hock  downwards,  are  much  elongated,  and  form  a  part  of  the  upright 
pillar  of  the  limb.  In  the  horse,  therefore,  the  point  of  the  hock  is  the  true  point  of  the  heel,  and,  as  in 
the  human  figure,  the  great  twisted  tendons  of  the  gastrocnfemii  muscles  are  inserted  into  it:  but  the 
appellation  of  tendo  Achilles  would  be  too  forced  here  A  broad  hock,  as  already  observed  in  the  exterior 
conformation,  may  be  now  still  more  plainly  seen  to  be  very  important  to  strength  and  speed  ;  for  the 
longer  the  calcincum  or  heel  bone  of  the  hock,  the  longer  must  be  the  lever  that  the  muscles  of  the  thigh 
act  by  ;  and  a  very  slight  increase  or  diminution  in  its  length  must  make  a  very  great  difference  in  the 
power  of  the  joint.  It  is  by  this  tendon  acting  on  this  mechanism,  that,  when  the  animal  has  inclined 
the  angle  between  the  canon  and  the  tibia,  or,  in  other  words,  when  the  extremities  are  bent  under  him 
in  the  gallop  or  trot,  he  is  enabled  to  open  it  again.  The  bones  of  the  hock,  like  those  of  the  knee,  are 
united  together  by  strong  ligamentous  fibres  ;  and  it  is  to  an  inflammation  of  those  uniting  the  calcSneum 
and  cuboid  bones,  that  the  disease  called  curb  is  to  be  attributed  ;  and  to  a  similar  inflammatory  affection 
of  the  ligaments  in  the  front  of  the  hocks,  that  spavins  of  the  first  stage  are  owing  :  in  the  latter  stages 
the  periosteum  and  bones  themselves  become  affected.  The  remainder  of  the  bones  below  do  not  differ 
so  essentially  from  the  corresponding  bones  in  the  fore  extremities  as  to  need  an  individual  description. 
It  may,  however,  be  remarked,  that  the  hinder  canon  or  shank  bone  is  longer  than  the  fore,  and  that  the 
pastern  is  also  the  same,  but  is  less  oblique  in  its  situation  ;  by  which  wise  provision  the  horse  is  enabled 
to  elevate  and  sustain  his  body  entirely  on  his  hinder  parts  without  danger;  which  would  not  have  been 
the  case  if  the  obliquity  of  those  parts  had  been  considerable. 

SoBSECT.  4.      General  Functions  of  the  Bony  Skeleton. 

6329.  The  skeleton  of  the  horse  must  be  considered  as  a  mechanism  of  admirable  wisdom  and  contrivance, 
which  having  considered  in  detail,  we  offer  the  following  summary  of  its  functions  generally  as  a  whole. 
It  will  be  found  to  present  nearly  a  quadrilateral  figure,  having  an  inclined  cylinder  resting  on  four  sup- 
porting pillars.  The  spinal  column,  as  the  inclined  cylinder,  serves  as  a  base  for  the  soft  parts,  and  is 
found  not  truly  horizontal,  but  dipping  downwards  over  the  fore  legs  ;  by  which  the  propelling  force  of 
the  hinder  extremities  is  relieved  by  the  maximum  of  strength  thus  transferred.  The  increased  weight 
of  the  hinder  part  of  the  cylinder  is  admirably  counterpoised  by  the  head  and  neck,  which  are  projected 
forwards  ;  by  these  means  leaving  the  line  of  direction  near  the  centre  of  the  whole.  The  length  of  a 
cylinder  may  be  such  as  not  to  support  its  own  weight ;  Nature,  therefore,  has  limited  the  length  of  the 
spines  of  animals  :  hence,  cctcribtis  paribus,  a  long-backed  horse  must  be  weaker  than  a  short  one  ;  and 
thus,  likewise,  small  horses  can  carry  proportionably  more  than  larger  ones.  The  four  pillars  which 
support  this  cylinder  are  not  perpendicular  partially  ;  but  they  are  so  totally  :  for  a  perpendicular  drawn 
from  their  common  centre  of  gravity  will  be  found  to  fall  nearly  in  their  common  base,  by  which  means 
they  are  supported  as  firmly  as  though  their  individual  axes  had  been  in  a  line  perpendicular  to  the 
horizon.  Had  they  been  perpendicularly  opposed  to  each  other,  there  coidd  have  been  but  little  elas- 
ticity, and  consequent  ease  in  motion  ;  every  exertion  would  have  proved  a  jar,  and  every  increased  effort 
would  have  produced  luxation  or  fracture.  To  increase  our  admiration  of  this  mechanism,  we  need  only 
turn  our  attention  to  the  contra-disposition  of  these  angles  in  the  fore  and  hinder  supporting  pillars. 
Had  these  angles  presented  themselves  in  the  same  direction,  the  body  must  have  been  precipitated  for- 
ward or  backward ;  but  each  offering  a  counteraction  to  the  other,  the  body  is  firmly  sustained  within  them. 

6330.  The  bony  masses  are  operated  on  by  muscles,  for  this  deviation  from  a  perpendicular  direction  in 
the  various  bony  portions  of  the  limbs  must  necessarily  have  powers  to  correct  it,  which  is  effected  by  the 
muscles;  and  wherever  the  angles  are  found  most  extensive,  the  muscles  will  be  found  proportionally 
strong  and  large.  This  muscular  exertion,  to  counterbalance  the  angular  inclination,  occasions  fatigue; 
as  the  set  of  muscles  immediately  employed  becoming  weary,  the  animal  is  obliged  to  call  another  set  into 
action,  which  change  is  necessarily  more  or  less  frequent  as  the  animal  is  weaker  or  stronger. 

6331.  The  extent  of  the  action  of  the  bony  portions  of  the  extremities  is  the  produce  of  the  length  and 
direction  of  the  various  parts  entering  their  composition,  and  of  the  different  angles  they  are  capable  of 
forming ;  as  progression  itself  is  effected  by  these  angles  closing,  and  suddenly  extending  themselves 
again.  The  force  of  the  action  arises  from  the  direction  of  the  component  parts  of  the  ankles,  in  combin- 
ation with  the  agency  of  the  muscles.  The  repetition  of  the  action  is  dependent  on  the  muscles  alone; 
but  as  the  original  action  arose  out  of  the  length  and  direction  of  the  parts,  so  it  will  be  evident  that  in 
every  subsequent  repetition,  it  will  be  more  or  less  extensive,  as  these  are  more  or  less  perfect  in  their 
formation,  even  though  the  muscular  exertions  should  be  the  same ;  thus,  some  strong  animals  cannot 
move  so  fast  as  others  with  less  strength,  as  the  cart-horse  and  racer,  or  greyhound  and  mastiff; 

6332.  The  bony  mechanism  of  the  fore  and  hinder  extremities  presents  some  differences.  That  of  the  fore 
limb  maybe  said  to  exhibit  altogether  a  different  character.  The  fore-leg  bones  are  much  less  angular, 
and  appear  framed  purposely  to  receive  the  weight  imposed  on  them  by  the  impulse  of  the  hinder  limbs. 
This  weight  they  are  destined  to  sustain,  until  the  elevation  is  forced  on  them  by  the  tendency  the  general 
inclined  mass  has  to  meet  the  ground,  or  to  find  its  common  centre  in  the  earth.  The  fore  extremities, 
under  this  view  of  the  matter,  could  not  have  been  placed  with  equal  wisdom  in  any  other  situation,  nor 
have  taken  any  other  form.  The  hinder  extremities  having  less  weight  on  them,  and  at  no  time  bearing  an 
increase  of  pressure,  as  the  fore  do  by  the  impetus  communicated  from  behind,  are  much  more  angular; 
and  their  angles,  by  being  thrown  into  a  backward  direction,  afford  the  necessary  impetus  for  the  projection 
of  the  body  forward.  This  important  operation  of  impelling  the  mass  being  almost  wholly  dependent  on 
the  hind  extremities,  as  that  of  sustaining  it  is  principally  confined  to  the  fore  extremities  ;  so  the  former 
are  also  much  stronger  in  point  of  muscular  apparatus;  by  which  their  angles  can  be  advantageously 
opened  and  closed  with  superior  cftijct  in  progression. 

Sect.  IV.     Anatomy  and  Physiology  of  the  soft  Parts. 

6333.  We  shall  include  tinder  appendages  to  bone,  the  muscles  and  tendons,  bJood- 
vessels,  absorbents,  nerves  and  glands,  integuments,  head,  ear,  eye,  nose,  mouth,  neck, 
chest,  abdomen,  organs  of  generation,  and  the  foot. 

SuBSECT.  1.     Appendages  to  Bone,  the  Muscles,  and  Tendons. 

6334.  The  appcndascs  to  bone  arc  cartilages  or  gristle,  periosteum,  medulla  or  marrow,  ligaments,  and 
synovia  or  joint  oil. 
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6335.  Cartilages  are  of  three  kinds,  articular  (1887.),  which  cover  the  ends  of  the  bones  by  a  thin  layer, 
enabling  them  to  slide  easily  on  one  anotlier ;  non-arliculnr,  or  such  as  are  placed  between  bones  im- 
tnoveably  joined  ;  unattached,  as  those  of  the  ears  and  larynx  ;  and  tcniporary,  as  the  ends  of  bones  in  very 
young  animals  before  their  earthy  deposit  is  completed.  The  general  nature  of  cartilage  is  smooth, 
white,  solid,  elastic,  and  hard. 

6336.  T/ie  periosteum  is  a  general  uniting  membrane  to  bones  and  their  appendages  (1882.) ;  on  the  skull 
it  is  caWeA pericranium  ;  when  it  covers  ligaments,  ;)C)irft'.s?H!U?«,-  and  peric/iOnrlriuni,  Txhen  it  invests 
cartilage.  Its  uses  appear  to  be  to  furnish  vessels  to  the  bones.  It  is  little  sensible,  except  under  inflam- 
mation, when  it  becomes  highly  so. 

6337.  Metiii/la,  or  marrow,  is  a  soft  fatty  substance  deposited  in  the  cavities  of  bones. 

6338.  Ligaments  (1891.)  are  close,  compact,  fibrous  substances,  of  immense  strength  in  the  horse,  neces- 
sary to  bones  as  a  connecting  medium  ;  ligament  is  also  a  common  membrane  in  every  part  of  the  body. 
Ligament  is  considered  inelastic;  there  are,  however,  many  exceptions,  of  which  the  cervical  and  meta- 
carpal and  metatarsal  are  instances.  In  some  cases  they  are  semicartilaginous.  The  suspensory  ligamentii 
attach  and  suspend  parts,  as  that  of  the  thigh  bone  to  its  socket,  &c.  Capsular  ligaments  surround  the 
two  opposed  ends  of  jointed  bones,  and  form  a  complete  cavity. 

6339.  Tlie  synhvia  or  joint  oil,  being  secreted  from  the  inner  s;:rface  of  the  capsular  ligaments,  fills  up 
this  cavity,  and  affords  a  slippery  medium,  which  enables  the  bones  to  slide  readily  over  each  other. 

63+0.  Muscle  is  that  part  of  the  body  of  the  horse  which  we  term  flesh,  to  distinguish  it  from  skin,  gristle, 
bone,  ligament,  &c.  Muscles  appear  composed  of  bundles  of  reddish  fibres,  the  ultimate  division  of  which 
it  is  impossible  to  trace ;  and  as  the  motions  of  an  animal  are  very  various,  and  as  almost  all  motion  is 
operated  through  the  agency  of  the  muscles;  so  the  peculiar  shape  they  take  on  is  very  varied.  To  the 
generality  of  muscles,  particularly  to  those  ending  in  bones,  is  added  a  portion  of  a  very  different  nature, 
called  tendon. 

6341.  Tendons  are  insensible,  inelastic,  tough,  fibrous  substances,  of  a  whitish  colour  :  expanded  into 
thin  layers,  tliey  are  called  aponeuroses.  The  tendons  are  eminently  useful  to  muscles,  diminishing  their 
size  without  decreasing  their  strength.  What  would  have  become  of  the  light  elegant  limb,  had  the  large 
muscular  masses  been  continued  to  their  terminations  below  in  equal  dimensions?  Muscles  are  highly 
vascular,  as  their  colour  testifies ;  but  the  tendons  are  very  little  so,  hence  their  powers  of  life  are  very 
different :  one  can  regenerate  itself  with  ease,  the  other  with  extreme  difficulty.  The  muscles  also  possess 
a  large  share  of  nerves,  and  consequently  of  sensibility  and  irritability,  to  which  properties  the  surprising 
phenomena  they  exhibit  mu^t  be  attributed  ;  while  their  extreme  vascularity  furnishes  them  with  powers 
to  keep  the  energies  re(jUisite  for  these  agencies.  They  contract  and  shorten  at  pleasure,  acquire  a  power 
of  acting  dependent  on  their  situation,  and  can  change  the  fixed  for  the  movable  point,  and  vice  versa. 

6."rii'.  Muscles  are  vuhnitary  and  involuntary.  'I'he  former  are  immediately  under  the  influence  of  the 
will,  as  those  of  the  legs,  eyes,  mouth,  &e.  Involuntary  muscles  are  such  as  are  not  under  the  guidance 
of  the  will,  and  whose  functions  go  on  without  control,  as  the  heart,  the  respiratory  and  digestive  mus- 
cular organs.  Muscles  are  many  of  them  covered  by  a  cellular  or  membranous  covering,  called  fascia, 
and  their  tendons  by  another,  but  stronger  investure,  called  thiica  or  s/ieat/i.  At  the  tendinous  extremity 
there  is  usually  a  capsule  containing  a  quantity  of  lubricating  mucus,  the  diseased  increase  of  which  forms 
.what  IS  termed  windgalL 

SuBsECT.  2.     Blood-vessels  of  the  Horse. 

p313.  T/ie  arteries  are  long  membranous  canals,  composed  of  three  strata,  which  are  called  tunica:  or 
coats,  as,  an  external  elastic,  a  middle  muscular,  and  an  internal  cuticular.  Each  of  these  coats  is  the 
cause  of  some  important  phenomena,  as  well  in  disease  as  in  health.  The  elastic  power  enables  them  to 
admit  a  larger  quantity  of  blood  at  one  time  than  another,  and  thus  they  are  turgid  under  inflammation  : 
by  this  al.'io  they  can  adapt  themselves  to  a  smaller  quantity  than  usual ;  otherwise  a  small  hemorrhage 
would  prove  fatal.  The  muscular  tunic  appears  to  exist  in  much  greater  proportion  in  the  horse  than  in 
man,  and  this  accounts  for  his  greater  tendency  to  inflammation,  and  also  why  inflammatory  affections  run 
to  their  terminations  so  much  sooner  in  the  horse  than  in  man.  The  arteries  gradually  decrease  in  their 
diameter  as  they  proceed  from  the  heart.  Our  knowledge  of  the  terminations  of  these  vessels  is  very 
confined  ;  we  know  they  terminate  by  anastomosis,  or  by  one  branch  uniting  with  another.  They  ter- 
minate in  veins,  and  they  terminate  on  secreting  surfaces,  in  which  case  their  contents  become  changed, 
and  the  secretion  appears  under  a  totally  different  form.  Another  common  termination  of  the  arteries  is 
by  exhalant  openings,  by  which  sweat  is  produced.  The  use  of  the  arteries  is  evidently  to  convey  blood 
from  the  heart  to  different  parts  of  the  body,  and  according  to  the  part  the  artery  proceeds  from,  or  pro- 
ceeds to,  so  does  it  receive  an  appropriate  name. 

63W.  The  aorta  is  the  princii)al  member  of  this  system.  Originating  from  the  left  ventricle  of  the  heart 
it  soon  divides  into  two  branches,  one  of  which,  the  anterior,  or  aorta  ascendens  (.fig.  833.  p),  proceeds 
forward  to  be  divided  into  two  principal  divisions :  the  carotids  (?),  by  which  the  head  is  furnished,  and 
the  axillnries,  by  which  the  fore  limbs  receive  their  blood,  under  the  names  of  humeral,  radial,  and  meta- 
carpal arteries ;  and  the  posterior,  or  a6rta  descendens  (o),  which  is  distributed  to  the  trunk  and  hinder 
extremities. 

63*5.  The  pulmonary  artery  is  a  trunk  of  five  or  six  inches  in  length  ;  arising  out  of  the  anterior  ven- 
Iricle  of  the  heart,  and  continued  by  the  side  of  the  aorta.  It  soon  divides  and  enters  the  lungs,  through 
which  it  ramifies. 

631C.  The  veins  are  also  membranous  canals  which  begin  where  the  arteries  end,  and  return  that  blood 
which  has  been  distributed  by  their  means.  They  have  less  solidity,  and  possess  two  tunics  or  coats  only. 
They  usually  accompany  the  arteries  in  their  course,  but  are  more  numerous,  being  wisely  divided  into  a 
superficial  and  a  deep-seated  set,  to  avoid  the  dangerous  effects  of  interruption.  To  prevent  the  return  o( 
the  blood  they  are  furnished  with  valves  also. 

6  547.  The  original  venal  trunks  of  the  horse  are  ten  in  number;  the  anterior  cava,  the  posterior  cava, 
and  eight  puhnonarv,  to  which  mav  be  added  the  vfena  porta;. 

6348.  The  vlna  cuva  passes  out 'of  the  heart  by  two  trunks  from  separate  parts  of  the  right  auricle. 
The  anterior,  or  ciiva  asci!ndens  {fig.  S3  \  wl,  opposite  to  the  first  rib,  divides  into  four  principal  trunks ; 
two  axillaries,  and  two  jugulars,  (Jig.  833.  >).'  The  axillaries  furnish  the  fore  limbs  under  the  names  of  the 
humeral,  the  ulnar,  and  the  metacarpals.  The  jugulars  (r)  run  up  one  on  each  side  of  the  trachea  to 
return  the  blood  of  the  head.  The  posterior,  or  ciiva  descendens  (o),  returns  the  blood  from  the  body  and 
hinder  extremities.  .  . 

6349.  The  vhia  port^Ss  formed  from  the  veins  returning  the  blood  from  the  viscera,  which,  uniting  to 
enter  a  sac  of  that  viscus,  are  ramified  through  all  parts  of  the  liver,  where  the  blood  having  undergone 
iome  remarkable  alterations  is  returned  by  the  vuia  hepatica,  and  enters  the  heart  by  the  posterior  cava. 

6350.  The  bluod  is  a  hom<igeneous  fluid,  contained  in  the  heart,  arteries,  and  veins,  and  constantly 
circulating  through  tlie  whole  bodv.  It  appears  formed  with  the  body  ;  is  red  in  the  arteries,  and  purple 
in  the  veins.  The  component  parts  of  the  blood  are  the  cruor  or  co;\gulum ;  the  coaguIabk>  lymph, 
fibrin,  or  gluten  ;  and  the  sferum.  The  coagulum  is  composed  of  red  globules,  whose  intensity  of  colour 
is  less  in  the  horse  than  in  man.  A  re<l  colour  is  not  necessary  to  the  essential  properties  of  blood,  see- 
ing the  blood  of  some  animals  is  white;  and  even  some  parts  of  the  horse's  Ijody  are  furnished  with 
colourless  blood,  as  the  transparent  part  of  the  eve,  &c.  Uhe  coagulablc  lymph  or  fibrin  (1941.)  appears 
the  most  essential  part  of  the  blood,  and  that  from  which  all  the  parts  are  formed.  The  sferum  seems  to 
dilute  the  whole.  The  quaiititv  contained  in  the  body  is  uncertain  :  young  animals  possess  more  than 
older,  and  hence  bear  bodily  injuries  better.     It  is  less  in  quantity  in  fat  than  in  lean  animals;  and  in 
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domesticated  than  in  those  which  run  wild.  An  animal  will  lose  one  fifteenth  l)efore  he  dies.  A  horse 
lost  tiirty-four  pounds  without  apparent  injury.  Probably  the  quantity  contained  in  the  body  may  vary 
according  to  circumstances  :  between  one  eighth  and  one  tenth  of  the  whole  mass  is  a  fair  medium. 

(i3.')I.  The  pulse.  From  the  contraction  of  the  heart  and  consequent  dilatation  of  the  arteries  to  receive 
the  blood,  and  pass  it  onward  to  all  parts  of  the  body,  which  is  called  the  diastole  ;  so  a  dilatation  of  the 
heart  and  contraction  of  the  arteries  necessarily  occurs,  which  is  called  the  syslule  ;  and  these  two  causes 
operating  alternately  produce  the  phenomena  of  circulation.  The  momentary  increase  in  capacity  in  the 
diameter  of  the  artery  is  called  the  jmlse.  As  there  is  seldom  disease  present,  without  some  alteration  in 
the  circulation  also,  so  the  pulse  is  attended  to  as  an  indication  of  health  or  disease.  The  circulation  being 
(•arried  on  over  the  whole  body,  the  pulse  may  be  felt  universally  ;  but  some  situations  are  more  favourable 
than  others  ;  as  the  heart  itself,  the  pasterns,  at  the  root  of  the  ear,  &c.  :  but  the  most  convenient  of  all 
is  at  the  branch  of  the  posterior  jaw,  where  the  maxillary  artery  may  be  readily  detected  {fig.  833.  /). 
The  natural  pulse  in  the  horse  is  about  45  beats  in  a  minute ;  in  the  ox  the  same;  in  man  75 ;  in  the 
dog  90.  When  the  pulse  is  much  accelerated,  the  circulation  is  accelerated  also.  If,  with  its  quickness, 
fulness  of  vessels  and  hardness  are  apparent,  the  circulation  is  morbidly  hurried,  and  inflammation  general 
or  partial  is  present. 

SuBSECT.  3.  Absorbents  of  the  Horse, 
6)52.  The  absorbent  system  is  a  very  extraordinary  and  a  very  important  one ;  for  if  the  blood  builds  up 
and  repairs  parts,  the  absorbents  pull  down,  remove,  and  take  them  away  again.  They  are  composed  of 
the  lymphatics  and  lacteals.  Both  kinds,  although  thin  and  transparent,  are  strong,  and  appear  to  have  a 
contractile  power  :  where  very  minute  they  are  called  capillaries.  The  lacteal  absorbents  are  situated  in 
the  mesentery  and  intestines,  whence  they  draw  the  chyle,  or  nutritious  fluid  by  which  the  blood  is 
nourished  and  augmented.  The  chyle  is  carried  forward  from  the  mesentery  into  a  tube  called  the  thoracic 
duct,  which,  passing  up  by  the  side  of  the  a6rta,  pours  its  contents  into  the  heart  through  the  medium  of 
the  jugular  vein.  The  lymphatic  absorbents  differ  from  the  latter  only  in  being  situated  over  the  whole 
body,  and  being  the  recipients  of  the  various  matters  of  the  body;  whereas  the  lacteals  appear  to  absorb 
the  chyle  only.  From  numerous  facts,  we  know  that  the  various  organs  are  continually  suffering  a 
ilestruction  and  a  removal  of  parts,  and  that  what  the  absorbents  take  away,  the  arteries  renew  ;  and  to 
this  constant  change,  most  of  the  alterations  of  the  body  are  to  be  attributed  with  regard  to  the  structure 
of  parts.  We  use  our  power  over  these  vessels  in  the  horse  medicinally.  We  stimulate  the  absorbents  to 
take  up  diseased  solutions  of  fluids  from  various  parts  of  the  body,  as  in  watery  swellings  in  the  legs  by 
mercury  and  by  friction,  or  by  pressure  in  the  way  of  bandage.  When  deposits  are  made  of  hard  matter, 
or  ligament  or  bone,  we  stimulate  them  by  blistering  or  by  firing.  It  is  by  stimulating  the  absorbents 
that  splints  and  spavins  are  removed.  Exercise  is  a  very  powerful  stimulus  to  absorbents;  thus  it  is  that 
swelled  legs  are  removed  by  half  an  hour's  exercise.  In  the  horse,  the  lymphatics  are  more  liable  to 
disease  than  the  lacteals,  but  in  man  the  reverse.    Farcy  diseases  the  lymphatics  irreparably. 

SuBSECT.  4.      Nerves  and  Glands  of  the  Horse. 

63''S.  The  nervous  system  of  the  horse  is  composed  of  white  medullary  cords,  springing  from  the  brain  and 
spinal  marrow,  whence  they  are  generally  distinguished  into  the  cerebral  and  spinal  nerves  ;  the  internal 
structure  of  these  bodies  is  fibrous,  and  their  ramifications  extend  to  every  part  of  the  body;  it  is  sup. 
Iiosed  that  the  brain  is  the  seat  of  sensation  and  volition,  and  that  the  nerves  are  only  the  messengers  of 
it.  The  sensibility  of  a  part  is  usually  proportioned  to  the  number  and  size  of  its  nerves ;  nervous 
influence  occasions  motion.  From  some  cause,  unknown  to  us,  some  motions  are  voluntary,  and  some 
invoUuitary  ;  but  both  are  brought  about  by  nervous  agency.  As  the  nerves  are  the  media  of  sensation  ; 
so  a  division  of  their  cords  has  lately  been  attempted,  with  success,  to  relieve  certain  painful  affections  ; 
the  most  prominent  instance  is,  in  the  division  of  the  pastern  nerves  for  the  relief  of  the  painful  affection 
of  founder.  Tetanus,  or  locked  jaw,  which  seems  a  morbid  irritation  on  the  nerves,  has  been  recom- 
mended to  be  treated  in  the  same  way. 

ti354.  The  cerebral  nerves,  arising  in  pairs  immediately  from  the  brain,  are  the  olfactory,  optic,  motores 
I'-culi,  pathetici,  trigemini,  abducents,  auditory,  lingual,  par  vagum,  and  the  pair  called  the  intercostal  or 
great  sympathetic,  from  its  e.\tensive  connection. 

635.5.  The  spinal  nerves  are  those  which  arise  immediately  from  the  spina!  marrow,  as  the  cervicals,  hu- 
merals,  ulnar,  metacarpal,  and  pastern  nerves  ;  the  dorsal,  the  lumbar,  crural,  sciatic,  popliteal,  sacral, 
and  the  nerves  to  the  posterior  extremities,  which  correspond  with  those  of  the  anterior. 

6 !:/(!.  7'Ac  ulands  are  numerous,  and  placed  in  every  part  of  the  body  ;  they  may  be  characterised  as  se- 
cretory bodies,  composed  of  all  the  different  vessels  enclosed  in  a  membrane  ;  their  office  appears  to  be  to 
.secrete  or  form  some  fluid,  as  the  liver  secretes  bile,  and  the  kidney  urine.  They  are  classed  intofoUicu- 
lose,  globate,  glomerate,  and  conglomerate  ;  they  also  receive  specific  names  according  to  their  situations, 
or  according  to  the  fluid  they  secrete,  as  lachrymal,  salivary,  ^c. 

SuBSECT.  5.      IntegumctUs  of  the  Horsc''s  Body. 

63.57.  The  common  integuments  may  be  considered  as  the  hair,  the  cuticle,  the  epidermis,  or  insensible 
or  outer  skin,  the  rete  mucusum,  which  is  immediately  under  this,  the  ciitis,  sensible  or  true  skin,  the 
cellular  membranes,  which  contain  fat  and  other  fluids,  and  the  panniculus  carnbsus  or  fleshy  pannicle  ; 
to  these  may  be  added,  the  imguis,  nails  or  hoofs,  which  we  shall  describe  separately. 

tS58.  Hair  is  the  clothing  of  brutes,  and  hence  is  very  important  to  them,  and  as  it  enters  largely  into 
the  arts,  it  is  also  important  to  us.  (1851.)  It  appears  to  be  a  production  of  the  true  skin,  arising  from  a 
bulbous  end,  which  penetrates  the  rete  and  cuticle  in  the  form  of  an  elongated  cone.  In  some  parts  hairs 
appear  singly,  as  about  the  muzzle  ;  in  others  in  masses,  as  on  the  mane,  tail,  and  over  the  body  generally, 
as  an  incUned  congregated  mass  ;  hair  varies  in  colour,  and  therefore  appears  by  nature  intended  both  for 
ornament  and  use. 

6359.  The  cuticle  is  situated  i?nmediately  tender  the  hair  (1845.),  and  appears  a  hard  insensible  covering, 
purposely  jilaced  to  guard  or  defend  the  sensible  skin  underneath.  The  cuticle  lines  many  of  the  large 
openings  of  the  body,  as  the  mouth,  whence  it  is  continued  into  the  stomach,  lining  one  half  of  it.  It  is 
perforated  by  innumerable  small  vessels  that  give  out  and  take  in  various  matters  ;  through  these  blisters 
act  on  the  true  skin,  inflame  it,  and  force  it  to  secrete  a  quantity  of  fluid,  which  thus  pushes  the  cuticle 
from  the  cutis.  It  exists  before  birth,  and  is  speedily  renewed  after  birth,  when  accidentally  destroyed, 
and,  like  the  true  skin,  thickens  by  pressure;  it  is  constantly  undergoing  changes ;  it  exfoliates  in  the 
form  of  powder,  or  little  scales,  over  every  part  of  the  body,  and  is  that  substance  called  dandriff,  which 
grooms  are  so  careful  to  remove  with  the  currycomb. 

6360.  The  rite  muchsu7n  is  a  mucilaginous  substance  placed  like  a  net  between  layers  of  cuticle  and 
cutis ;  and  although  very  universal  in  animated  nature,  its  use  is  unknown. 

6361.  The  cutis,  cbrium,  or  true  skin.  (1847.)  This  very  general  investure  of  the  body  is  situated  im. 
mediately  under  the  two  former;  it  is  very  vascular,  and  is  furnished  with  innumerable  small  villous 
jirocesses  of  exquisite  sensibility,  and  which,  without  doubt,  were  intended  to  constitute  it  as  the  real 
organ  of  touch.  It  is  much  thickened  by  pressure;  asses,  from  the  beatings  they  are  subjected  to,  have 
it  of  immense  thickness  on  the  rump.  It  naturally  also  exists  in  various  degrees  of  density  according 
to  the  wants  of  the  animal.  Like  the  cuticle  it  is  perforated  by  numerous  openings  which  correspond 
with  those  of  the  latter  membrane.  Its  composition  appears  principally  gelatine,  and  hence  it  is  em- 
ployed in  tJie  manufacture  of  glue;  its  gelatine  uniting  with  the  matter  called  tannin,  becomes  insoluble 
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in  water,  and  then  forms  leather ;  and  the  value  of  the  horse's  hide  in  this  particular  is  sufficiently 
known. 

6o62.  Ailipose  membrane  and  fat.  These  form  vcrj'  considerable  parts  of  the  body  of  most  animals. 
The  adipose  membrane  is  not  so  universal  as  the  skin  ;  some  parts  are  completely  without  it,  as  the  eye- 
lids, ears,  sheath,  and  some  portions  of  the  extremities.  It  is  cellular,  but  the  cells  fortunately  do  not  com- 
municate or  the  fat  would  gravitate.  The  fat  is  the  unctuous  juice  poured  or  rather  secreted  into  these 
cells.  It  appears  in  greater  quantities  in  some  parts  than  in  others,  and  in  dififereiit  degrees  of  consist- 
ence ;  in  the  belly  of  some  it  is  lard,  and  suet  in  others ;  within  the  bones  it  is  oleaginous  in  all  Different 
quadrupeds  have  their  fat  of  different  degrees  of  consistence,  from  the  firm  suet  of  the  ox,  and  the  tallow 
of  the  sheep,  to  the  soft  lard  of  the  hog,  and  the  intermediate  state  of  the  horse;  it  guards  the  parts,  it 
preserves  warmth  ;  but  above  all,  it  is  a  depot  against  occasional  want :  thus  a  fat  animal  can  sustain  itself 
without  food  much  longer  than  a  lean  one.  The  torpid  bear  conies  from  his  hibernation  emaciated,  be- 
cause his  constitution  has  been  subsisting  on  his  fat. 

iSj&i.  Cellular  metnbrane.  (.1849.)  This  complete  investure  of  the  body  enters  every  part,  and  is  formed 
of  communicating  cells;  as  we  see  by  the  practice  of  butchers  who  blow  up  their  meat;  and  also  by  the 
emphysematous  effects  of  a  fractured  rib,  and  the  gaseous  distention  in  some  putrid  diseases.  It  exists  in 
difl'erent  quantities,  and  under  various  modifications  of  density  tliroughout  the  body,  and  is  a  very  uni- 
versal medium  of  connt>ction  in  the  form  of  ligament. 

r;3ti4.  I'nnniculus  carnosus.  i,18-18.)  The  fleshy  pannicle  was  kindly  given  to  quadrupeds  in  lieu  of  hands, 
to  enable  them  to  corrugate  or  pucker  the  skin,  and  tlius  to  shake  off  dust  and  insects.  It  is  a  thin  mus- 
cular expansion  peculiar  to  brutes,  but  not  to  all ;  the  swine  family  being  denied  it.  By  its  attachments 
it  can  operate  variously,  as  we  see  by  the  uses  the  horse  makes  of  it.  It  is  very  vascular  and  sensible,  silso, 
from  the  numerous  nerves  which  enter  it. 

SuBSECT.  6.      The  Head  generally. 

63(15.  The  parts  of  the  head  are  external  and  internal ;  some  of  these  have  been  touched  on,  as  the  in- 
teguments, &c.  :  such  as  have  not  will  follow  in  the  order  of  their  magnitude  or  situation. 
6jt)6.   The  brain  of  the  horse  ifig.  831.  a,  b,  c),  contained  within  the  hollow  of  the  skull,  is  so  similar  to 
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that  of  man,  that  to  de.«cribe  the  one  is  to  portray  the  other.  Like  the  human,  it  is  composed  of  circ- 
brum  (rt^,  cerebellum  (6),  and  medulla  oblongJita  (d.  The  medulla  si)iiiMis  is  a  direct  coiitmuation 
of  the  brain  in  the  form  of  a  medullary  cord,  calle<i  the  pith  or  .spinal  marrow  (A-\  winch  passes  out  ot 
the  skull  through  the  occipital  forrimen.  The  brain  appears  to  be  the  organ  of  consciousness,  and  tlic 
nerves  which  arise  out  of  the  medullary  cord  arc  the  messengers  by  which  sensation  and  volition  are  dis- 
tributed to  the  various  parts  of  the  body. 

SuBSECT.  7.  The  Ear. 
G3f)7.  The  ears  of  the  horse  are  composed  of  inner  and  outer  parts.  The  internal  parts  do  not  differ 
from  those  of  the  human,  but  the  outer  are  adapted  to  his  situation  and  h.-ibits.  1  hese  exterior  parts  a;  e 
composed  of  the  skin,  the  outer  hair,  the  cartilages,  and  the  muscles  by  which  they  are  moved.  1  no  skin 
within  the  ears  is  furnished  with  sebaceous  glands,  which  secrete  a  bitter  matter,  noxious  to  insects  :  am) 
further  to  guard  against  these,  it  is  filled  with  hair  ;  which  the  false  taste  of  grooms  induces  them  to  re- 
move,  and  thus  to  expose  the  animal  to  dust,  hail,  rain,  and  insects. 
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63C8.  The  form  of  the  car  is  dependent  on  the  concha  cnrti/agc,  which  is  found  pointed  and  small  in  the 
Arabian,  but  large  and  broad  in  the  heavy  breeds.  The  cavity  within  tlie  concha  is  thrown  into  folds 
throughout,  whicli  increases  its  surface,  and  reflects  the  sonorous  waves.  Tliis  outer  ear  is  attached  to 
the  internal,  by  connecting  cartilaginous  portions  and  appropriate  ligaments.  The  parts  of  the  internal 
ear  are,  the  mcitus  auditurius  int^rnus,  or  passage ;  the  memhrilna  tynipani,  or  separating  membrane 
between  the  external  and  internal  parts  ;  the  tympanum,  drum,  or  b.irrel  of  the  ear  ;  and  the  labyrinth. 
The  Ettstachfan  tuhe  is  an  opening  at  tlie  upper  and  anterior  edge  of  tlie  hollow  of  the  tympanum,  form, 
ing  a  duct  which  is  in  part  bony,  and  in  part  cartilaginous;  extending  from  the  tympanum  to  a  large  and 
peculiar  cavity  at  the  posterior  part  of  the  nasal  fossa. 

()3t)9.  The  sense  of  hearing  is  formed  Ihrougli  the  medium  of  the  expansion  of  the  soft  portion  of  the 
auditory  nerve  over  the  internal  ear;  sounds,  therefore,  entering  the  cavity  of  the  concha,  are  reflected 
alternately  from  its  sides  into  the  tympanum,  whose  oscillations  are  imparted  to  the  brain. 

SuBSECT.  8.  The  Eye  and  its  Appendages. 
6370.  The  appendnges  to  the  eye  are,  first,  a  fimnel-shaped  cavity  formed  by  the  concurrence  of  the  boneg 
of  the  skull,  called  the  orliil,  not  placed  directly  in  front  as  in  man,  but  inclining  laterally,  to  enable  the 
animal  to  onbrace  a  larger  field  of  view.  The  eyelids  are  an  u|>per  and  under,  of  which  the  upper  is  the 
most  considerable,  and  enjoys  the  greatest  motion.  United,  they  form  an  admirable  curtain  to  defend  the 
eye  from  dust,  insects,  and  the  light  during  sleep;  and  are  moved  by  two  appropriate  mu.scles.  Attached 
to  the  edge  of  each  is  a  cartilaginous  rim,  called  the  tarsus.  The  cilia,  or  eyelashes,  are  not,  as  in  man, 
above  and  below  ;  the  upper  lid  only  is  furnished  with  hairs,  and  these  are  not  placed  in  one  row,  but  in 
several  smaller  rows.  The  horse  has  no  supercilia  or  eyebrows,  unless  we  reckon  as  such  the  few  long 
hairs  over  the  orbits  The  lachrymal  gland  is  a  body  lodged  within  the  upper  part  of  the  orbit ;  it  is  fur- 
nished with  five  or  six  excretory  ducts,  which  secrete  the  lachrymse  or  tears  to  lubricate  the  surface  of 
the  globe.  The  superfluous  tears  are  carried  oft'  by  two  openings  at  the  inner  angle,  called  p&ncta  la- 
cliryynnlia,  by  which  means  the  tears  are  at  once  carried  into  the  nose,  and  not  as  in  man  first  into  a 
lachrymal  sac.  The  carunciila  hichrymulis  is  a  small  black  suK^tance  in  view  at  the  inner  canthus,  whose 
office  appears  to  be  to  direct  the  tears  aright  in  this  coin-se.  I'he  hair,  or  nictnting  membrane,  is  an  im. 
portant  part,  seen  when  the  eye  is  dra\.vn  inwaixls,  but  which  is  at  all  other  times  hidden  within  the  fatty 
matter  surrounding  the  globe  of  the  eye.  Though  called  a  membrane  it  is  cartilaginous,  and  when  the 
eye  is  forcibly  withdrawn  into  the  socket,  it  is  pressed  out  from  the  inner  angle,  and  passes  completely 
over  the  surface  of  the  globe,  to  which  its  shape  is  adapted.  A  moderate  pressure  only  shows  about  half 
of  it ;  and  it  is  thus  seen  in  tetanus  or  stag-evil,  by  the  action  of  the  retractor  muscle  ;  and  under  inflam- 
mation of  the  eye  it  also  becomes  visible,  which  has  led  ignorant  farriers  to  cut  it  off,  under  a  suspicion 
that  it  formed  one  cause  of  the  disease.  The  use  of  this  nictitating  membrane  cannot  be  for  a  moment 
dul)ious.  It  is  denied  to  man  and  to  monkeys,  because  they,  having  hands,  can  with  their  fingers  remove 
du>t  and  dirt  from  the  eyes ;  but  to  the  horse  and  most  other  quadrupeds  it  is  essentially  necessary  for 
these  purposes. 

832  6.371.  A  diagram  nfthe  eye  {Jig.  8."32.)  dis- 

^^S^  •■■^!!^^  .  plays  the   transparent  cornea  in  front  of 

^--iff  ^S^     .-'^  ifs  globe  («),  the  crystalline  lens   (A),  its 

cf.._  /^  Ul    /\  ^^  posterior    convexity  (c),  its  anterior  con- 

"""•■-../        //  /    \       *        'v\        ...J^      vexity  (cf),  the  iris,  or  curtain  (c,/),  the 

n /  ■  -.       "  / \  '\\" anterior  chamber  occupied  by  the  aqueous 

I        ^'""-/        ~~\~~-~^-_      'Vl  humour    of   the   pupil  (g),   the  posterior 

(I,    \        (/      \    ■  ■     l—^-^^^:^ssil§ C     chamber  fdled  with  the  vitreous  humour 

\      ^   ••■T'_-.— f — — "       •//  \hh),   the  retina  t;),  the  choroid  coat  (A), 

— ;n^ \  _..■'  "'  p  r        j      J,  ,.7#- /     the  sclerotic  coat  (/),  and  optic  nerve  (?n), 

'''  ....-V     j\\  \     I  ill  '        rays  of  light  showing  the  different  degrees 

O-''         ^vT  j'V  \/  .--U*  of  refraction  they  suffer  in  passing  through 

^-3!^5<^  iiS^ '"*  "^'^  humours  of  the  eye  (nn). 

"^^Ig^^^i^^  (5372.   The  globe  of  the  eye  is  composed  of 

~  coats,  chandlers,  and  humours,  and  is  ope- 

rated on  in  its  movements  by  muscles.  Ic  may  be  considered  as  forming  a  large  cup  posteriorly,  with  a 
smaller  cup  applied  to  its  rtlargin  anteriorly  ;  or  as  though  the  segment  of  a  large  sphere  were  adapted  to 
that  of  a  smaller  one.  The  substance  which  gives  figure  and  consistence  to  the  larger  segment  is  the  scle- 
rotic coat  (/),  which  is  very  firm  and  fibrous.  The  anterior  cup  or  segment  is  supplied  by  the  cornea, 
which  is  transparent,  and  formed  of  thin  concentric  plates  of  very  different  degrees  of  convexity 
in  different  animals,  and  often  in  similar  animals;  to  a  defect  in  which  is  ascribed  the  indistinct  vision 
or  starting  of  some  horses.  The  curnea  (n)  is  vascular  and  sensible,  and  in  an  inflamed  state  it  admits 
the  red  blood,  as  we  see  by  the  universal  redness  over  the  whole ;  at  other  times  it  admits  only  the 
colourless  parts  of  that  fluid.  Immediately  within  the  sclerotic  coat  is  a  thin  vascular  membrane,  called 
the  chorH'idcs  (*\  which  is  spread  over  it  nearly  as  far  as  the  c.'irnea,  where  it  turns  in  and  expands  into 
the  ciliary  processes.  It  also  by  a  peculiar  fold  forms  a  ligament,  after  which  it  produces  another  projec. 
tion  into  the  cavity  of  the  eye,  termed  the  uvea.  It  is  here  continuous,  and  presents  a  veil  perforated  in 
the  centre. 

6373.  77(1,'  pupil  of  the  eye  [g)  is  the  perforation  which  is  seen  annular  in  the  human,  oblong  in  the 
horse,  ox,  and  sheep,  and  perpendicular  in  the  cat.  The  anterior  surface  of  the  uvea  is  covered  with  a 
membrane,  termed  iris,  on  which  the  colour  of  the  eye  depends  :  in  man  it  is  grey,  brown,  black,  or 
blue;  in  the  horse  it  is  usually  brown,  but  now  and  then  white,  when  the  animal  is  said  to  be  wall- 
eyed. At  the  central  margin  of  the  iris  are  seen,  in  a  strong  light,  some  little  globular  bodies  or  bags, 
covered  with  a  black  pigment.  They  are  usually  attached  to  the  upper  margin  only,  but  when  any  exist 
on  the  lower  they  are  small  ;  they  have  been  iviistaken  for  disease.  The  )ris  [e,f)  is  capable  of  accom. 
modating  itself  to  circumstances  ;  that  is,  it  can  enlarge  the  diameter  of  the  central  aperture  or  pupil  {g), 
so  as  to  admit  or  shut  out  the  rays  of  light.  Over  the  central  surface  of  the  choroid  expansion  is  spread  a 
dark  mucous  substance,  called  nigrum  pigmentum.  In  animals,  whose  vision  is  distinct  at  night,  this 
pigment  is  found  of  a  lighter  colour  :  in  man  it  is  very  dark,  and  his  crepuscular  vision  is,  therefore,  in- 
distinct. In  the  grazing  tribes  it  is  of  a  greenish  cast,  lo.st  in  azure  blue;  in  the  predaceous  tribes  it  is  still 
lighter.  Under  this  pigment  is  the  raucous  expansion,  peculiar  to  quadrupeds,  called  tapitttm.  The  optic 
nerve  (m)  penetrates  the  sclerotic  coat,  and  becomes  expanded  on  its  inner  surface,  in  a  membranous  lamen 
of  exquisite  fineness,  called  retina.  On  this,  it  is  supposed,  objects  are  painted,  and  thus  taken  cognizance 
of  by  the  brain. 

6374.  The  hinnours  of  the  eye  are  the  vitreous,  the  crystalline,  and  the  aqueous.  The  vitreous  humour 
(A  h)  is  of  a  jelly-like  consistence,  and  occupies  all  the  globe,  except  those  parts  taken  up  by  the  other 
humours.  The  crystalline  humour  forms  a  lenticular  body  of  moderate  consistence,  and  is,  therefore,  mor'e 
jiroperly  called  a.  lens  (6).  It  is  doubly  convex  (c,  d),  its  posterior  side  resting  in  a  concavity  of  the  vitreous 
humour.  It  is  not  of  equal  consistence  throughout,  being  much  firmer  in  the  middle.  Different  animals 
have  the  lens  of  dilHrent  figures,  to  suit  the  ]>urposes  of  their  existence  :  in  fishes  it  is  nearly  spherical, 
but  in  quadrupeds,  lenticular.  It  is  a  diseased  opacity  of  this  body  that  forms  cataract.  The  aqueozts 
humour  is  a  limpid  fluid  which  fills  up  the  spaces  not  occupied  by  those  already  described. 

637.'5.  T/ie  muscles  of  the  eye.  I'he  motions  of  the  eyeball  are  operated  by  seven  muscles;  four  recti  or 
straight,  which  elevate,  depress,  and  draw  to  and  from  ;  two  oblique,  which  rotate  the  eye;  and  a  retractor 
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or  choanoid,  peculiar  to  quadrupeds,  to  draw  the  eye  within  the  socket  ami  tlius  preserve  it  from  danger, 
which  draws  the  globe  inwards. 

6"37(j.  The  phenomena  of  vision.  If  the  diagram  oe  examined,  it  will  be  evident  that  the  eye  of  the 
horse  presents  an  optical  instrument  of  exquisite  workmanship  and  mechanism,  admirably  fitted  to  collect 
the  luminous  rays  from  the  various  objects  around,  and  to  transmit  them  with  truth  to  the  brain.  If  the 
luminous  rays  reflected  from  objects  passed  through  the  eye  in  a  rectilinear  course,  as  they  do  through  the 
atmosphere,  no  cognisance  at  all  useful  to  the  animal  could  be  taken  of  them  by  the  eye ;  all  would  be 
glare  and  indistinctness  :  but  being  refracted  or  bent  by  the  media  through  which  they  pass,  the  rays 
finally  meet  at  a  point  called  their  focus  or  focal  point.  Neither  ivould  one  simple  line  of  refraction 
liave  been  sufficient  to  answer  all  the  purposes  of  perfect  vision,  under  its  various  modifications.  It  is 
necessary  that  the  refraction  should  be  increased  in  its  passage  by  increased  degrees  of  density  in  the 
media  of  its  transit  (re  nl.  In  the  passage  of  the  rays  through  the  cornea  and  aqueous  humour,  they  must 
encounter  their  first  refraction  ;  and  it  is  evident,  that  the  more  convex  the  anterior  portion  of  the  eye 
may  be,  the  more  will  this  refraction  he  increased.  We  need  not,  therefore,  be  surprised  that  a  goggler, 
or  horse  with  this  form  of  eye,  should  start.  The  next  and  largest  degree  of  bending  which  the  rays  receive 
occurs  in  their  passage  through  the  crystalline  lens,  which  from  its  lenticular  form  must  necessarily  be 
considerable  ;  in  their  progress  through  the  vitreous  humour  a  farther  refraction  is  effected,  till  meeting  in 
a  point  on  the  retina,  a  perfect  representation  of  the  object  or  objects  viewed  is  obtained  ;  the  rays  forming 
in  their  i)assage  numerous  cones,  the  bases  of  which  will  be  the  object  viewed,  and  the  apex  of  each  a 
radiant  point.  Amidst  the  number  of  objects  around,  it  appears  that  the  eye  has  a  capability  of  collecting 
rays  from  such  only  as  are  immediately  necessary  for  the  purposes  of  the  animal  it  belongs  to ;  hence, 
although  the  general  field  of  view  may  fall  under  an  angle  of  vision,  yet  such  rays  only  as  pre  im- 
mediately capable  of  this  convergency  produce  effect,  all  others  are  lost  in  the  black  pigment  of  the  eye, 
apparently  placed  there  purposely  to  absorb  the  superfluous  rays.  As  the  eye  must  necessarily  have  a 
vast  variety  of  objects  painted  on  it  whose  distances  are  widely  diflPerent,  there  must  be  some  optical 
adjustment  of  the  powers  of  the  part  to  enable  it  to  effect  a  distinct  vision  of  all  objects  near  or  remote; 
but  whether  this  takes  jilace  by  means  of  the  angle  formed  on  the  two  opposite  axes,  or  as  has  been  more 
lately  taught,  by  a  muscular  power  in  the  lens  itself,  is  not  yet  satisfactorily  ascertained  :  certain  it  is  that 
after  the  loss  of  one  eye,  time  is  required  both  in  the  human  and  brute  subject  for  the  remaining  eye  to 
learn  to  adjust  itself  to  judge  of  relative  distances  ;  which  fact  is  certainly  in  favour  of  the  opinion  that 
an  angle  formed  between  the  eyes  regulates  the  judgment  of  distances.  In  this  way  we  can  accouut  for 
the  well  known  fact,  that  hunters,  which  have  before  the  loss  of  an  eye  been  excellent  and  sure  Icapers, 
have  afterwards  lost  the  power  of  measuring  their  leaps.  Were  it  not  for  some  adjustment  of  the  oi)tical 
organ  itself,  the  rays  reflected  from  objects  very  near  the  eye  would  fall  behind  it,  and  those  fiom  distant 
ones  would,  from  being  almost  parallel,  meet  together  before  the  retina.  The  mechanical  adjustment  of 
the  focus  is  also  assisted  in  some  measure  by  the  iris,  which  contracts  almost  to  a  point  w  hen  we  look  at  a 
very  minute  object ;  and  by  this  means  only  permits  such  rays  to  pass  through  as  penctrateihe  centre  of 
the  lens,  by  which  such  rays  will  be  very  much  refracted  ;  but  when  the  eye  regards  distant  objects,  the 
iris  becomes  dilated,  and  the  rays  are  then  viewed  through  the  edges  of  the  lens,  and  their  inchnation  is 
thereby  lessened. 

6'377.  The  criteria  of  soundness  in  the  eyes  are  gained  by  a  careful  examination  of  them  ;  and  which  ex- 
perience has  shown  to  be  best  made  by  placing  the  horse  within  a  stable,  with  his  head  nearly  approaching 
the  stable  door,  which  should  be  fully  open.  Small  eyes  are  found  more  prone  to  inflammation  than  large, 
and  largo  goggling  eyes  are  more  liable  to  accompany  a  starting  horse  than  lesser  ones  :  and  when  the 
convexity  is  extreme,  not  only  is  the  starting  in  proportion,  but  such  eyes  are  more  liable  than  others  to 
become  affected  with  the  disease  popularly  called  glass  eyes,  but  medically  gutta  serena.  It  is  not,  however, 
to  be  understood  that  all  starters  have  defective  eyes;  many  are  so  from  natural  timidity,  and  still  more 
from  harsh  usage.  The  eyes  should  be  examined  together,  not  only  to  observe  whether  each  presents  an 
equal  degree  of  clearness  in  the  transparent  part  and  within  the  pupil,  but  also  that  an  equal  degree  of 
contraction  exists  between  each  of  the  pu|)ils.  This  is  of  much  consequence  :  if  any  inequality  in  size  or 
form  he  observable  between  the  pupils,  the  least  of  them  has  been  in  some  way  affected,  and  will  probably 
become  so  again.  It  is  even  more  suspicious  when  a  turbid  milliincss  appears  on  any  part  of  the  transparent 
portion ;  and  equally  so,  when  the  inferior  [.art  looks  other  than  clear ;  or,  in  a  very  strong  light,  with 
a  lively  bluish  tinge.  When  it  is  at  all  turbid,  viewed  under  various  aspects,  regard  it  attentively,  and 
there  may  probably  be  found  an  inward  speck  of  perfect  white;  which  is  the  nucleus  or  central  point  of 
an  incipient  cataract. 

637S.  A  glassy  greenish  cast  in  the  eye  shonld  occasion  suspicion,  and  the  hand  should  be  placed  over 
such  eye  so  as  to  exclude  the  light ;  remove  the  hand  suddenly  and  watch  the  motions  of  the  iris  or  cur- 
tain of  the  pupil.  If  it  do  not  contract,  carry  the  examination  still  further,  and  it  will  probably  be  found 
such  eyes  are  totally  blind.  A  blind  horse  usually  carries  his  ears  about,  as  though  in  alarm,  on  his 
leaving  the  stable;  he  also  lifts  his  feet  on  such  occasions,  particularly  in  strange  quarters,  higher  than  a 
sound  horse. 

SuBSECT.  9.      The  Nose  and  Seiist'  of  Smelling. 

(i.579.  Theor^un  of  swell  if,  in  most  quadrupeds,  the  next  in  importance  to  that  of  vision,  and  in  many 
points  of  view  it  is  even  of  more  con.sequeiice.  With  the  herbivorous  tribe,  it  forms  their  principal  means  of 
judging  l)etween  the  noxious  and  the  innoxious.  It  is  not  therefore  to  be  wondered  at,  that  it  should  in 
these  tribes  form  so  large  a  portion  of  the  head  ;  nor  that  it  should  be  so  exquisitely  gifted  with  sensibility, 
or  so  admirably  formed  to  answer  its  im]i:>rtant  purposes.  The  external  parts  of  the  nasal  organ  are  the 
two  nostrils,  and  as  much  of  their  convolutions  and  linings  as  come  into  immediate  view.  Internally 
these  two  cavities  are  carried  upwanis  into  the  pharynx,  but  completely  divided  by  a  cartilaginous  sep- 
tum {fig.SSl.f).  In  this  course  they  communicate  with  numerous  openings  and  cavities,  formed  within 
the  bones  of  the  skull  (631)0.),  the  whole  of  which  are  lined  by  one  continuous  membrane  of  exquisite 
vascularity  and  sensibility  ;  being  largely  furnished  with  blood-vessels,  which  gives  them  such  a  ready 
tendency  to  inflame  and  become  red,  as  we  witness  under  only  a  slight  degree  of  exertion,  and  as  we  see 
more  evidently  when  violent  colds  or  inflammations  on  the  chest  arc  present.  Its  sensibility  is  derived 
from  the  olfactory  nerves,  which  are  spread  over  all  its  surface.  It  is  this  membrane  which  is  the  peculiar 
seat  of  glanders,  becoming  first  inflamed,  and  next  ulcerated  throughout  its  extent;  and  as  the  membrane 
itself  api)ears  to  be  continued  to  the  pharynx  and  larynx,  so  we  need  not  wonder  why  the  glanders  pro. 
ceeds  to  disease  the  lungs  ;  nor  why  a  common  cold,  which  is  at  first  a  simple  inflammation  of  this  mem- 
brane, so  readily  degenerates  into  inflammation  of  the  lungs.  The  common  integuments  or  coverings  of 
other  parts  are  extended  over  the  nose,  but  it  is  little  furnished  with  fat.  Of  hairs  it  has  a  fine  thin 
covering  to  the  edges  of  the  nostrils,  and  a  longer  set,  which  are  carefully  removed  in  trimming.  I5y  a  fold 
of  the  skin,  within  which  is  a  cartilage,  the  false  nostril,  as  it  is  termed,  is  formed,  whose  use  appears  to 
be  to  keep  open  the  canal  for  the  transmission  of  air,  and  yet  to  offer  an  interruiition  to  extraneous  matter. 
When  the  nostrils  are  a  little  separated,  a  small  canal  may  be  seen,  which  is  the  nasal  duct  for  the  trans- 
mission of  the  superfluous  moisture  from  the  eyes.  The  horse  breathes  or  respires  wholly  through  his 
nostrils  in  all  ordinary  cases. 

6380.  The  sense  (f  smelling.  The  volatile  particles  from  all  odorous  bodies  are  continually  passing  ofT 
from  thern,  and  consequently  some  must  reach  the  olfactory  organs,  whose  capability  of  taking  cognizance 
of  their  qualities  api>ears  derived  as  before  i>ointcd  out,  by  the  expansion  cf  nervous  fibrillas  from  the  olfac- 
tory nerves  which  trar.smit  impressions  to  the  brain. 
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SuBSECT.  10.      The  Cavity  of  the  Mouth. 

6381.  Tie  external  parts  of  the  mouth  are  the  lips,  cheeks,  and  beard.  The  lips  are  made  up  of  fleshy 
masses  so  disposed  as  to  give  them  motion  every  way  ;  they  are  covered  over  with  a  very  fine  exp.insioii 
of  skin  almost  devoid  of  hair,  their  exquisite  sensibility  forms  them  into  an  organ  of  touch  ;  and  in  this 
point  of  view  they  may  be  considered  as  supplying  tlie  part  of  the  points  of  the  fingers  in  man.  The  checks 
are  equally  muscular  and  moveable,  but  are  more  furnished  with  ha'r;  and  the  beard,  in  addition  to  this 
thin  hairy  expansion,  has  a  set  of  long  hairs. 

0382.  The  iutenial  parts  of  t/ie  mouth  are  the  teeth  already  described  (()260.),  the  gums,  the  alvcolary 
edges,  the  palate,  the  tongue,  and  the  parts  of  the  great  posterior  cavity.  The  gums  are  a  spongy  sub- 
stance which  embraces  and  holds  fast  the  teeth  in  their  alvcolary  sockets.  The  membrane  which  covers 
the  gums  at  the  lower  part  of  the  channel  forms  a  kind  of  fold  to  connect  and  confine  the  tongue  on  each 
side.  These  folds  are  called  the  barlts,  and  are  apt  to  be  mistaken  and  cut  off  as  excrescences.  The  Ijars 
are  the  spaces  in  the  jaw  left  between  the  grinders  and  nipper  teeth  ;  and  which  man,  ever  ready  to  take 
advantage  of  for  his  own  purposes,  has  made  use  of  to  ensure  obedience  by  placing  on  its  sensitive  surface 
the  pressure  of  the  bridle-bit.  The  palate  forms  a  bony  arch,  covered  by  membranous  folds,  which  are 
apt,  when  the  stomach  is  ati'ected,  to  become  swollen,  in  which  case  the  horse  is  said  to  have  the  lampas 
or  lampcrs.  (61-46.)  By  means  of  these  rugose  folds,  the  food  is  retained  within  the  mouth.  The  curtain 
of  the  palate  or  vilum  palati,  which  is  situated  at  the  extreme  end  of  the  palatine  arch,  is  stretched 
directly  across  the  liindcr  mouth,  ami  is  not  intercepted  as  in  man  by  the  pendulous  body  termed  uvula. 
This  palate  curtain  is  intended  to  shut  out  the  communication  between  the  mouth  and  the  great  cavity  of 
the  fauces,  which  it  does  at  all  times,  except  when  the  liorse  is  swallowing,  at  which  period  the  curtain 
is  forced  back  and  the  food  passes.  From  this  cause  likewise  the  horse  is  prevented  from  breathing  but 
by  his  nostrils ;  and  when  any  air  does  pass  by  the  mouth,  as  in  coughing,  crib-biting,  &c.  it  is  only 
effected  by  a  forcible  displacement  of  the  curtaih. 

6383.  The  tongue  is  a  long  fleshy  mass  {fig.  831.  e),  which  adapts  itself  below  to  the  form  of  the  channel, 
and  above  to  the  arch  of  the  palate  :  its  external  surface  is  rough  by  means  of  papllls,  which  are  inclined 
backwards,  and  thus  resist  the  loss  of  the  food  received  within  the  mouth.  In  some  animals,  as  the  ox, 
bear,  Sec,  they  are  very  large,  and  in  the  cat  pointed.  The  tongue  is  a  very  principal  organ  in  mastica- 
tion, carrying,  by  its  great  mobility,  the  food  into  every  direction  until  fully  acted  upon,  and  finally 
passing  it  into  the  pharynx. 

638+.  Sense  of  tasting.  It  is  not  observed  that  this  sense  is  so  diversified  in  brutes  as  in  man  ;  but  it  is 
instinctively  so  correct,  that  it  seldom  errs  in  tlie  herbivorous  tribes  ;  and  when  it  does,  there  is  reason 
to  suspect  some  present  defect  in  the  organ,  arising  from  morbid  sympathy,  which  (as  in  the  instance  of 
salt-water,  of  which  at  some  times  horses  will  drink  immoderately,)  prompts  them  to  take  in  matters  they 
are  accustomed  to  refuse.  Taste  was  given  to  brutes  to  regulate  their  other  senses,  and  thus  there  are 
few  plants  or  substances  whose  application  to  the  tongue,  under  ordinary  circumstances,  produces  an 
agreeable  effect  but  such  as  are  proper  for  food.  Nature,  therefore,  stimulates  her  creatures  to  search  fur 
edibles  by  a  double  motive,  the  calls  of  hunger  and  the  pleasures  of  taste  ;  and  these  are  usually  in  unison, 
for  the  nausea  of  repletion  destroys  the  appetite  of  taste. 

6385.  The  pharynx:  The  cavities  of  the  mouth  and  nose  terminate  in  the  great  cavity  of  the  fauces 
called  by  this  name,  to  which  also  is  appended  another  les.ser  opening  called  the  larynx,  immediately  ap- 
propriate to  the  entrance  of  the  trSlchea  or  windpipe.  Within  this  great  chamber,  at  the  afterpart  of  the 
mouth,  shut  from  it  by  a  membrane  only,  is  the  Eustachian  cavity,  into  which  the  Eustachian  tube  opens, 
and  which  groat  membranous  hollow  is  unknown  in  man  and  most  quadrupeds  {Jig.  831.  d.)  Its  use  is  not 
understood,  but  it  is  probably  connected  with  the  voice. 

6386.  The  laryn.T  is  situated  at  the  posterior  part  of  the  former  cavity,  and  ajipears  as  a  cartilaginous  box 
between  the  os  hyoides,  to  which  it  is  attached  for  support.  This  cartilaginous  box,  or  entrance  to  the 
windpipe,  is  formed  of  several  pieces,  and  is  furnished  with  a  kind  of  movable  door,  which,  in  ordinary 
cases,  exactly  fills  up  the  cavity  left  by  the  arch  of  the  palate  curtain,  thereby  shutting  the  cavity  of  the 
mouth,  and  forcing  the  animal  to  breathe  through  his  nasal  openings.  In  extraordinary  cases,  as  when 
the  animal  swallows  food,  this  cartilage  is  forced  down,  and  then  it  becomes  a  door  to  the  glottis  or  funnel 
part  of  the  trachea,  and  thus  prevents  the  entrance  of  extraneous  matter  into  the  lungs.  All  these  parts 
are  ojierated  on  by  numerous  muscles. 

6387.  The  voice.  The  larynx  has  also  another  important  office  in  being  the  organ  of  the  voice.  The 
cartdages  of  the  laryn.x  are  very  movable  on  one  another,  and  are  furnished  with  muscular  cords,  which 
tighten  or  relax  them  ;  besides  which,  they  are  also  furnished  with  peculiar  and  appropriate  sacs  or  cavi. 
ties,  independent  of  the  tracheal  opening,  and  which  are  of  different  magnitudes  and  directions  in  different 
animals.  The  cartilages  of  the  larynx  being  acted  on  by  the  curdae  vocilles,  produce  different  degrees  of 
density,  and  consequently  different  degrees  of  expansion  in  the  laryngeal  sacs;  by  which,  either  in  expir- 
ation or  inspiration,  are  produced  different  degrees  of  vibration,  and  consequent  intonation.  Neighing 
appears  produced  wholly  by  expiration  through  the  nose,  as  are  most  of  the  tones  of  the  horse's  voice. 
Tills  is  proved  by  slitting  the  nasal  cartilage,  which  wholly  stops  it.  Knuckcring,  as  it  is  termed,  is  only  a 
lesser  neigh,  with  shorter,  deeper,  and  less  forcible  tones.  The  former  sound  "is  used  as  a  call,  the  latter 
as  either  call  or  recognition.  It  is  likewise,  when  used  mildly,  significant  of  joy  and  affection,  and  is  then 
■beautifully  sonorous.  The  horse  has  an  acute  sound  produced  by  inspiration,  usually  descriptive  of  lust : 
in  most  other  cases  his  intonations  arc  accompanied  by  expirations  ;  nor  does  it  appear  that  the  tongue  or 
teeth  of  the  horse  are  much  concerned  in  the  modulations  of  his  voice. 

6388.  The  parotid  glands,  or,  in  the  language  of  farriers,  the  vives,  are  two  considerable  bodies  on  each 
side  of  the  head,  extended  from  the  base  of  the  ear  around  the  angle  of  the  jaw.  Each  parotid  is  a  con- 
glomerate gland,  furn'shed  with  numerous  little  ducts,  which  unite  into  one,  and  enter  the  mouth  about 
the  second  molar  tooth.  These  glands  furnish  saliva  for  the  use  of  the  mouth,  and  it  is  an  induration 
and  gathering,  either  in  them  or  the  maxillary  glands,  which  form  the  strangles  of  young  horses. 
Assistant  to  these  in  the  furnishing  of  saliva  are  the  maxillary  glands,  situated  within  the  branches  of 
the  lower  jaw,  and  the  sublingual  also. 

SuBSECT.  11.      The  Neck. 

6389.  The  external  parts  of  the  neck  are  the  common  coverings  which  have  been  described  ;  the  cervical 
ligament,  the  muscles,  and  the  jugular  or  neck  veins,  &c.  'I'he  cervical  ligament  (fig.  831.  i],  is  a  very 
strong  substance,  in  some  parts  semimuscular,  and  in  all  extremely  elastic,  stretched  from  the  occipital 
bone  along  the  back  of  all  the  cervical  vertebra;  except  the  first.  Continued  on  the  spinous  processes  of 
the  dorsal  vertebra?,  it  fills  up  the  dip  or  depression  of  the  spinal  column  of  the  neck,  so  completely  as  to 
form  the  neck  either  into  a  plane,  or  an  elegantly  convex  line  upwards.  By  its  extreme  tenacity,  the 
ponderous  mass  of  the  head  is  preserved  in  its  situation,  without  the  necessity  of  an  immense  mass  of 
muscle  which  would,  without  this  contrivance,  have  been  necessary.  It  is  to  an  injury  received  at  the 
upper  and  anterior  part  of  this  ligament,  that  the  jiole  evil  is  owing.  The  muscles  of  the  neck  are  too 
numerous  to  allow  of  particularisation  ;  it  is  sufficient  to  say,  they  most  of  them  run  longitudinally.  The 
jugular  veins  run  one  on  eacli  side  of  the  neck  superficially,  on  the  side  of  the  trachea  and  windpipe,  and 
form  the  vessel  usually  bled  from  [fig.  833.  r).  A  few  inches  before  they  reach  the  angle  of  the  jaw,  each 
divides  to  furnish  the  head. 

6390.  The  internal  parts  of  the  neck  are  the  vertebrae,  within  which  passes  the  spinal  marrow.  The 
carotid  arteries  pass  up  under  the  jugular  veins,  near  the  cesophagus  (fig.  833.  s).    The  truchea  or  wind. 
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pipe  [fig.  833.g),  is  a  large  canal  for  the  transmission  of  air,  formed  by  alternate  rings  of  membrane  anj 
segments  of  cartilage,  rendering  it  at  once  flexible  and  cylindricaily  hollow.  The  oesophagus  (Jigs.  831.  /i 
&  833.  s)  is  the  continuation  of  the  funnel-like  cavity  of  the  pharynx.  It  is  externally  muscular,  and  in- 
ternally membranous  and  cuticular,  by  which  formation  it  is  elastic,  to  allow  of  distention  in  the  act  of 
swallowing.  The  oesophagus  penetrates  the  chest  within  the  mediastinum,  and  passing  along  the  spine 
{Jig.  833.  /, ,  through  an  opening  in  the  diaphragm,  terminates  in  the  stomach. 

SuBSECT.  12.      The  Thorax  or  Chest. 

6391.  Tlie  chest  of  the  horse  is  bounded  anteriorly  by  the  matters  filling  up  the  space  between  the  two 
first  ribs,  posteriorly  by  the  diaphragm,  laterally  by  the  ribs,  above  by  the  vertebra,  and  below  by  the 
sternum  or  breast  bone.  In  dissecting  the  horse,  after  the  interior  membranes,  muscles,  &c.  arc  thrown 
back  (Jig.  831.  bbb  i),  there  appear  the  lobes  of  the  lungs  (c  ccc);  the  heart  (dS ;  mediastinum  or  mem. 
branous  division  of  the  chest  (cc);  the  sternum  or  breast-bone  (/) ;  the  ensiform  cartilage  (g) ;  and 
tendinous  centre  of  the  diaphragm  (k,  i). 

fi392.  Jf'/ien  llic  c/icst  is  opened  a  smooth  polished  membrane  is  seen,  which  covers  the  surface,  and  then 
is  reflected  over  its  contents  ;  this  is  called  the  pleura  ;  and  by  a  junction  of  the  two  pleiirte,  a  division 
of  the  chest  into  two  nearly  equal  portions  is  efl'ected,  which  membranous  division  is  called  the  me- 
diastinum. By  this  division  of  the  chest  into  two  parts,  very  important  benefits  arise  ;  as  when  one 
cavity  is  opened  the  lungs  immediately  collapse,  but  the  respiration  may  be  carried  on  by  the  other.  In  a 
similar  manner  ulceration  may  proceed  to  destroy  the  lobes  of  one  side  of  the  chest,  as  in  glanders,  but 
may  be  checked  by  the  mediastinum  from  proceeding  to  the  other.  The  plciira  does  not,  as  in  man,  ap- 
pear to  take  on  inflammation  independently  of  the  substance  of  the  lungs  ;  thus  the  horse  is  not  subject 
to  pleurisy.  The  thymus  gland,  which  is  a  considerable  body  in  the  colt,  and  which  forms  the  sweetbread 
in  calves,  is  hardly  discernible  in  the  old  horse.  It  is  situated  between  the  folds  of  the  mediastinum,  but 
its  uses  are  unknown. 

6393.  T/ie  diaphragm  or  midriff  (Jig.  S31.  /,  h)  is  a  very  important  part  of  the  body  of  the  horse,  dividing 
the  chest  from  the  belly  by  its  disk,  but  which  is  far  from  ellii)tical,  extending  much  further  backwards 
than  forwards.  Its  fibres  radiate  from  their  oiigins  to  unite  in  one  tendinous  centre  A).  In  a  state  of  rest 
it  is  anteriorly  convex,  and  posteriorly  concave  ;  but  at  each  inspiration  these  appearances  are  nearly  re- 
versed. (6398.)  It  is  perforated  for  the  passage  of  the  vtna  ckva,  the  aorta,  the  vena  azygos,  thoracic  duct, 
and  oesophagus,  all  which  pass  through  it  by  means  of  three  openings.  It  has  been  found  ruptured  in  some 
desperate  cases  of  broken  wind. 

6394.  The  heart  (Jig.  8  51.  d)  is  the  great  agent  of  circulation,  and  is  made  independent  of  the  will ;  were 
it  otherwise,  man  and  other  animals  might  cease  to  live  at  their  own  discretion.  The  pcricdrdiion  is 
first  seen  surrounding  the  heart  so  completely,  that  it  swims  within  it  by  means  of  a  little  fluid  termed 
liquor  pericardii.  The  heart  is  a  composition  of  membranous  and  muscular  fibres,  having  f^ur  principal 
cavities,  and  several  openings.  It  is  situated  within  the  mediastinum,  so  as  to  occupy  a  cavity  of  its 
own,  distinct  from  either  side  of  the  chest.  Its  base  is  in  a  line  with  the  dorsal  vertebrse,  and  its  apex  is 
directed  to  the  left  of  the  sternum,  between  the  eighth  and  ninth  ribs.  Its  two  ventricles  are  imme- 
diately within  its  body,  and  its  two  auricles  are  rather  without,  appended  to  it.  The  left  ventricle  con. 
tains  arterial  blood,  and  from  it  originates  all  the  arteries  except  the  pulmonary.  The  right  ventricle  is 
the  reservoir  of  the  venous  blood,  and  it  receives  all  the  veins  except  the  pulmonary.  Within  the  ventri- 
cles are  valves  to  prevent  the  return  of  the  blood.  The  auricles  are  less  muscular  than  the  ventricles  : 
the  left,  or  pulmonary,  opens  into  the  left  ventricle ;  and  the  right  communicates  with  the  right  ventricle. 
Into  the  right  and  larger  auricle  the  anterior  and  posterior  cavas  enter  by  two  openings,  and  into  the  left, 
the  pubnonary  veins  pass. 

6395.  The  circulation  of  the  hlood  may  be  shortly  described  as  originating  with  the  left  ventricle  of  the 
lieart,  which  sends  its  blood,  by  means  of  the  great  vessel  called  the  aorta,  to  all  parts  of  the  body.  The 
blood  thus  distributed  is  collected  again  by  the  veins  from  all  parts,  and  is  by  them  returned  into  the  heart 
by  means  of  the  two  cavas,  which  pour  their  contents  into  the  right  auricle,  which  immediately  forces  it 
into  the  right  ventricle.  From  the  right  ventricle  it  is  again  forced  out  into  the  pulmonary  artery, 
which  carries  it  throughout  the  lungs  to  undergo  a  change,  and  to  be  finally  returned  by  eight 
trunks  into  the  left  auricle,  which  imraediately  empties  it  into  the  left  ventricle  to  renew  the  process 
described. 

639d.  The  lungs  are  spongy  masses  ^\\\i.eA.\\•Aox\^^i  s.x\A\eiiyVi\\\\  less  divisions  called  lobes.  Their 
colour  varies  according  to  age :  thus,  in  the  colt  they  are  of  a  light  lively  pink  ;  in  the  full  grown  horse 
they  approach  to  a  greyer  tint ;  and  in  the  very  old  subject  they  are  of  a  still  deeper  tone.  The  bronchia 
are  continuations  of  the  trachea  or  w  ;ndpipe,  which,  dividing'  on  its  entrance  into  the  chest,  ramifies 
throughout  the  sulstance  of  the  lungs,  giving  these  masses  their  spongy  cellular  structure,  in  which  dis- 
tribution the  air  vessels  are  accompanied  by  ramifications  of  the  pulmonary  artery  and  veins.  From  the 
extreme  vascularity  of  these  parts  they  are  very  liable  to  inflammation. 

6397.  The  theory  qf  respiration.  By  some  extraordinary  sympathy,  the  colt  at  birth  gasps,  and  air 
rushes  into  the  lungs  before  collapsed  :  having  once  felt  this  stimulus,  by  a  common  consent  between 
the  diaphragm  and  intercostal  muscles,  the  cavity  of  the  chest  is  diminished  to  expel  the  air  received,  and 
to  inspire  a  fresh  quantity ;  and  which  process  is  then  continued  through  life.  The  body  appears  vitally 
nourished  by  two  sources  :  the  one  through  the  medium  of  digestion  ;  the  other  by  means  of  the  blood 
itself,  which,  in  its  progress  through  the  body,  gives  out  its  vital  principles  of  heat  to  the  mass,  and 
vitality  to  the  muscular  fibre,  for  unless  the  blood  effect  its  part  in  the  contractile  phenomena  it  will  be 
in  vain  for  nervous  influence  to  exert  its  power.  Having  given  out  these  principles,  it  is  returned  by  the 
veins,  and  is  passed  forwards  into  the  lungs,  circulating  throughout  their  substance,  and  imbibing,  by 
their  contiguity  or  continuity  with  the  air  vessels,  oxygen  gas  from  the  atmospheric  air  contained  in  them. 
In  return  tor  the  oxygen  received,  carbon  is  given  out,  which  passes  off  in  tlic  form  of  aqueous  vapour. 
As  the  blood  is  renovated,  so  the  air  it  acted  on  is  deteriorated,  and  is  therefore  expircil  Ironi  the  chest  to 
make  room  for  a  fresh  inhalation,  to  oxygenate  a  fresh  quantity  of  blood,  and  thus  torenavate  afresh  the 
vital  powers  subservient  to  its  influence. 

SuBSECT.  13.      The  Abdomen. 

G39S.  The  viscera  of  the  abdomen  include  the  stomach  (Jig.  8.3.3.  a)  ;  lobes  of  the  liver  (bb) ;  omentum 
or  caul  attached  to  the. whole  inferior  cui-vature  of  the  stomach  (c)  ;  the  spleen  (rf)  ;  the  kidneys  (e c)  ; 
the  rectum  (/)  ;  the  oviria  \g g)  ;  the  titerus  (h) ;  the  bladder  distended  with  urine  (i)  ;  the  diaphragm 
or  muscular  partition  dividing  the  belly  from  the  chest  (k  It)  ;  cest'iphagus  or  gullet  proceeding  to  the 
stomach  ([)  ;  trichea  (?»)  ;  vfena  ckva  ascendens  [n)  ;  acirta  desccndens  (»),  which  passes  through  the 
abdomen  (a  n),  as  does  the  civa  dcscendens  (h)  ;  the  aorta  ascendens  (;;)  ;  carotid  arteries  \q)  ;  jugular 
veins  (r)  ;  oesophagus  (s)  ;  and  maxillary  artery,  forming  the  most  convenient  situation  for  feeling  the 
pulse  (t)  ;  which  completes  the  viscera  and  general  appearances  of  the  horse  when  laid  open. 

6^99.  The  abddmen  or  cavity  of  the  belly  is  the  largest  cavity  of  the  body,  and  forms  an  extensive 
oval  vault,  containing  very  important  viscera,  which  may  be  considered  as  the  chylopoietic,  the 
urinary,  and  the  spermatic,  all  which  are  invested  by  a  membrane  called  the  peritoneum,  which,  after 
covering  each  of  these  organs  separately,  is  reflected  over  the  cavity  of  the  belly  itself.  It  is  very  strong, 
and  very  elastic,  as  we  perceive  by  the  effects  of  dropsy,  great  fatness,  and  likewise  by  the  increase  in 
pregnancy.     The  omentum  or  caul  (c)  is  the  fatty  apron  which  first  presents  itself  on  ofwning  an  animal's 
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body  exteiuling  in  some,  as  the  dog,  pig,  &c.  into  the  pelvis;  but  in  the  horse  it  is  less  considerable  from 
which  he  is  not  subjected  to  epiplocele  as  they  are.     Its  uses  are  unknown.  ' 

"100.   The  stumnch  and  its  digistivc  functions.     The  horse  has  one  stomach  only,  and  that  a  very  small 
,  drawing  a  very  wide  line  of  separation  by  this  means  between  his  family  and  the  ruminants.     In  fact 
I,.), J  the  stomach  of  tlie  horse  mav 

■^  "  be  regarded  as  intermediate  be- 

tween the  triturating  muscular 
one  of  fowls,  and  the  mem- 
branous one  of  the  Gramint- 
vora.  It  is  peculiarly  constructed 
to  keep  u])  this  intermediate 
character,  being  partly  mem- 
branous, partly  muscular,  and 
partly  cuticular;  in  which  Latter 
Ibrmation  much  of  its  peculi- 
arity consists,  and  which  it 
shares  in  common  with  asses, 
rats,  and  mice ; -Aviiose  habits 
of  living  on  grain  give  them  a 
like  claim  to  this  wise  provision. 
In  a  state  of  rest,  or  only  mode, 
lately  distended,  its  direction  is 
across  the  abdomen,  with  its  two 
orifices  directed,  upwards  ;  but 
the  cardiac  or  recipient  oritice, 
to  which  the  a?sophagus  is  at- 
tached,  the  most  so;  while  the 
pyloric  or  expellent  orifice  is 
rather  lower,  and  more  inclined 
backward.  The  situation  of 
the  stom.iclr  is  immediately 
contiguous  to  the  diaphtagra 
or  great  breathing  muscle 
(fig.  833.  k  k'^,  from  which  we 
are  at  no  loss  to  understand 
why  a  very  full  meal  obstructs 
respiration  ;  and  why  it  is  so 
imprudent  to  gallop  a  horse  very 
hard  after  drinking  er  eating 
fully.  Small  as  the  stomach  is 
in  a  natural  state,  it  is  yet  ca- 
pable of  great  distention,  as  has 
been  witnessed  in  stomach  stag. 
gers,  when  upwards  of  half  a 
hundred  weight  of  undigested 
food  has  been  extracted  from 
it.  The  membranous  portion 
of  the  stomach  is  gained  from 
the  peritoiHum  ;  within  this  is 
g^/  situated  its  muscular  part,  prin- 
cipally  composed  of  longitudinal 
-'  and  transverse  layers,  by  which 
its  motions  in  digestion  are  re- 
gulated.  Aroiuid  the  cardiac 
or  recipient  orifice,  a  strong  band  of  circular  fibres  is  very  evident,  w  hich  etfectually  constringes  this  part, 
and  prevents  regurgitation  or  vomiting  in  the  horse,  except  under  extraordinary  circumstances  of  mus- 
cular  relaxation  and  sympathy.  It  has  been  already  shown  that  the  anterior  part  of  the  alimentary 
canal,  as  the  mouth,  throat,  and  gullet,  are  lined  with  cuticle  or  skin.  This  cuticle  is  continued  into  the 
stomach,  and  lines  nearly  a  half  of  its  internal  surface,  whose  office  seems  to  be  a  more  perfect  com- 
minution of  the  food,  which  the  horse  has  no  opportunity  of  remasticating  like  the  ox,  sheep,  &c.  The 
villous  or  sensible  portion  of  the  stomach  is  thrown  into  folds,  so  as  greatly  to  increase  its  surface  :  here 
the  comminuted  food  in  its  passage  becomes  saturated  with  the  solvent  gastric  juice,  and  is  then  passed 
forward  into  the  intestines. 

fi-k)l.  T/u-  (lirait!j,cmcnls  of  the  stomach  may  be  exjilained  from  its  anatomy.  Though  small,  and  its 
sensible  parts  sliU  smaller,  yet  it  is  subject  to  more  diseases,  and  to  more  frequent  derangement,  than  is 
generally  supposed.  It  has  been  proved  to  be  muscul.ar,  and  that  its  digestive  functions  are  performed 
by  means  of  its  muscularity.  It  has  also  been  shown  that  the  contractile  energy  of  the  muscular  fibre,  is 
mainly  gained  from  the  oxygen  derived  from  the  blood  ;  whatever  tends  to  interrupt  this  separation,  as 
an  unhealthy  state  of  the  lungs,  too  quick  action  of  them.  Sec.  must  derange  the  action  of  the  stomach 
also.  I'he  perfection  of  its  digestive  powers  is  also  derived  from  its  secreting  healthy  gastric  juice, 
consequently  whatever  interrupts  this  process  must  likewise  interfere  with  stomachic  health  ;  and  that 
such  health  is  more  often  impaired  than  is  generally  supposed,  and  that  many  ailments,  attributed  to 
other  causes,  are  really  dependent  on  an  afiection  of  this  organ,  experience  and  observation  will  fully 
evince.  Out  of  condition  is  a  most  frequent  complaint  among  horsemen ;  their  horses  are  out  of 
condition,  and  unfit  for  work  :  the  appearances  arc  various,  but  are  all  well  known ;  yet  it  is  seldom 
considered  that  it  is  owing,  in  every  seven  cases  out  of  ten,  to  the  stomach  being  morbidly  afltcted. 
(64.'5.)  It  is  evident  that  too  full  feeding  must  derange  it,  not  only  by  keeping  it  constantly  dis- 
tended, and  thus  weakening  its  capacity  ;  but  by  entrenching  too  much  on  its  secreting  office,  and 
requiring  an  inordinate  quantity  of  gastric  fluid  to  saturate  an  undue  quantity  of  farinaceous  matter. 
The  bots,  that  are  frequently  found  on  its  cuticular  coat,  and  are  there  probably  h.armiess,  sometimes 
displace  themselves,  and  settle  on  the  villous  part,  where  they  must  occasion  uneasiness  and  probable 
inflammation. 

fi-iU'Z  The  intestines  (Jig.  831.  i,/)  in  the  horse  maybe  considered  not  merely  as  secerning  organs  alone,  as 
in  man  and  many  animals,  but  as  really  digestive  organs,  and  continuations  of  the  stomachic  viscera. 
This  is  more  particularly  the  case  with  the  small  intestines,  and  may  therefore  entitle  them  to  the  term 
of  alimentary  canal,  and  the  large  to  that  of  the  excremental:  the  former  measure  from  twenty-one  to 
twcnty.three  yards  in  length,  and  the  latter  from  seven  and  a  half  to  eight  yards  and  a  half,  according  to 
the  size  of  the  animal.  The  duodfenum  is  the  first  of  the  small  intestines,  commencing  at  the  pyloric 
orifice  of  the  stomach;  the  jejiinum,  which  is  the  next  and  larger  portion,  and  the  flium  (fig.  831.  e), 
which  is  still  longer,  form  the  remainder.  The  alimentary  canal  in  its  structure  does  i.ot  differ  from  the 
sensible  part  of  the  stom.ach,  having  like  that  two  i)lans  of  muscular  fibres,  a  circular  and  a  longitudinal, 
by  which  its  peristaltic  motions  are  regulated  ;  the  longitudinal  shortening  the  canal,  and  the  circular 
diminishing  its  size.     The  alimentary  part  of  the  intestinal  canal  ends  with  this  small  gut,  which  itself 
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V-^  i^.vldta  klnd'of  ,!^l':?uTarapplra"us,%vhic^  prevents  the  return  of  the 

of  that  name  being  ^^^  "l^'^^^Vml   '    x  , "  ''""'  '^''i"I'l^"^^>>'  «" 

they  are  httle  anlerent  "^^"'".X  ''^^. 'ii,e  ececum  occupies  the  figlU  side, 
_^^_  „p  the  lower  per  .on  °»  "V^  ^^'f^^,^'^^^  d  aphragm,  which  is  not  furnished 

^---^         and  carr.es  ,ts  ^'''"^^^"^/"Yi'Vntestine  w  11  show  that  the  appellation  of 
^ith  an  appendix  as  in  n,an.  //-[."^"Xlrbut  t^^^^^^  perlor.ns 'some  of  the 

excrementitious  canal  'l<'ei>iotNv;lio.ly  apply  to  >*  j  ^"'  ;^„^„,.„  ,^^n  ftonr  the  side  ot  the  base  of  the 
otfices  attributed  to  the  smaller  •"'''^"  f^,^,/,'^t..id  the  aMo.nen,  when  contracting  it  ends  .11  the  rectum 
caecum  ;  but  soon  enlarging,  it  make,  a  '"/"  ^°"""  '  ^  Jj-  the  large  intestines  are  muscular  bands,  which 
and  passes  backwards  to  the  anus  Along  the  ^°^^f ;°  „'^'^,„„ti^,u,tio„  of  cells  ijig.  831,  «>)  By  these 
throw  their  surfaces  into  folds,  ^'f.^\°J°'^^J''Z  more  fully,  and  finally  they  are  expelled  in  dry 
means,  the  matters  are  detained  to  be  actea  ou  uio  ,   .  ,     . 


hardened  balls. 


are  indicatea  uy  luuguc  a. .v.  *■"•■».-■  .„„^  trihps  veeetable  matter  is  sougni  lo.,  wiiii.1.  ^^...b  -"■■.- >   - 

becomes  necessary.  For  the  h"buo  ous  r.bes,  >^^egew^^  ^^^^^^^^^  ^  softened  mass,  when  ,t  is  passed 
masticated  by  the  grinders  and  ^'^'^^  ?!  ''^  ^f^^'^^"' ,,  the  arch  of  the  palate,  in  the  form  of  a  bolus  Re 
backwards  by  the  tongue  and  ."°' f,  "'"'^.t^l.^e  it  and  the  action  of  which  forces  down  the  ep'glot  s,  all 
ceived  into  the  pharynx,  ^^ich  nses  to  rccene  it,  a  oesophagus;  which  having  received  it,  the 

impediment  is  removed  to  its  '^"'"S  "/^^  °P'=,;\'^,"o  he  stomach.-  While  the  food  remains  within  the 
spiral  fibres  of  the  a.s6phagus  t°'^'^^  ^' '!„.  bc^ng  fm  removed,  it  meets  the  action  of  the  gastric 

cuticular  part,  it  is  acted  on  by  P'^e^"^^^'^"'^f"fl'ed  chyme.  In  this  state  it  is  passed  in  o  the  small 
fluid,  by  which  it  is  reduced  to  a  P"'t=>'=5°"j'."Y'th?';rocess  oi'  digestion  is  by  no  means  completed  in  the 
intestines  :  for  in  the  horse,  as  ^^«^:'°'•'^.°^^";%';^J^t1ons  of  the  horse  require  that  he  should  eat  largely  and 
stomach,  as  in  man  and  many  an.maU  -^ ''^  <^^^^JX  ,i^ve  ill  suited  with  his  necessi  ,es;  for  he  is  not 
nutritiously,  but  the  bulky  ^'^^f^^  °*^  *^^  "^Vqurck  a  so  :  it  was  therefore  necessary  that  some  spec.a  y 
only  strong,  but  his  motions  are  ''^sig-ied  to  be  qu.c^.  a  ^^^^  ^^^^^^^  ^^  digestion,  which  being  but 

should  otcur  to  meet  these  seeming  d.scoidances     1  m s  co.  ^^^^  intestines  participatmg  in  the 

partially  completed  ...  the  stomach   -requires  a  less  bulk  ..it.  g  ^         ^^  ^  ^^^^,^       ,  ^  „^t„,^, 

abour.  A  horse  will  eat  two  or  th.'-ee  Vf^^  °  He  wiU  also  drink  two  pails  of  water,  whe.i  the  same  organ 
state  his  stomach  will  not  hold  halt  ?'  eithei  ^jj^^^his  \herefore  quickly  passed  through  it,  and  more  is 
cannot  hold  one.  What  is  taken  .nt^  the  ~^^„^'  ^^^  his  food  doesS.ot  i.roduce  a  lasting  etiect  m 
required.  A  horse  ca.inot  fast  long  ^^'t '°"' "niivora  A  dog  fed  once  a  day  will  thr.ve,  and,  when  fed 
the  co.,stitution  as  animal  food  does  on   ^e  Car  nvora      A    og  ^  ^^^^  ^^^^,^j  ^^^  ,„,^^^ „  . 

everv  other  .lay  only,  will  "»' -^"f^f '"'l^'^tion  ^uid  more  iiitlstinal  room,  caii  bear  fasti.ig  better  than  the 
oxen  and  sheep,  as  having  a  slower  d.gest.on  and  more  n  i  exertions,  his  wants  prompt  h.m  to  take  .n  a 

thocTeepmgpcr,sMtw,>wt,o,i,  .t  P^^f,'?  'i'™"Cr "additi^^^^  from  the  secreting  surfaces  of  the  smaller 
but  it  remaiiis  sufficie.itly  long  to  "^ece.ve  further  adU^^  ^  .^^  .^      ^^  ^^  ^^^  , 

intestines,  and  probably  to  have  ''f J;'°/i^;'Lt  '  j  to  be  fully  strained  a.id  separated,  the  open  mouths  of 
part  of  the  intestinal  tract,  it  .s  puq'osely  a^'^y^'^^the  nutritious  part  under  the  name  of  chyle,  and  he 
he  lacteals  spread  over  the  v.lkius  ^"[.'^^^^e  rece.v.ng  the  "utrm        i^^^^^  ^^.^^^^  ^^^^^^  ^^  minute  tubes 

residue  being  carried  backward,  and  t'™^,"°"\,f  membranous  folds  termed  vicscnte,;/,  until  uniting  in 
termed  l.wtcal^,  which  P^^^  °'7f^,t  ,'Z  %?  are  poCed  "to  the  heart,  whereby  they  become  mixed 
one  trunk  called  tfioraac  duct,  their  .'•""'e.)  s  are  pou  .  jhe  alterat.on  it  receives  in  the 

with  and  converted  into  blood,  P>-o;.'"^'"gf'.'^t'[;//^,^°„  shown  is  equally  necessary  to  the  animal.  . 

lungs  is  an  ameliorat.on  of  its  qual.ty,  ]'l\''^^jfJ'^l,-^,o^^^^^   (fc,  833.  l>  b),  inasmuch  as  .t  secretes  a  fluid 

6406.  T/w  live-  may  cdsn  he  ""'«/•;  "/^^'l^iln  of  the  "tetnes  ;  at  the  same  time  that  perhaps  the  very 
whose  office  appears  to  be  to  9"'^^'^^"/';'^,^ '',°"  h  ,  "s  ueen  already  distributed  to  the  chylopoetic  viscera 
matter  separated  tends  to  pur.  y  ' '' f  3^'"°'' ^ ^J^'^  are  furnished  with  a  receptacle  for  the  b.le,  "here  it 
AUotheranimals.exceptthe  horse  ass,  aiid  deer  arc  lu  bladder,  and,  in  h.s  fatal  state, 
inav  be  retained  and  rendered  more  acrid  .  bi't  t'lf  ""':*'=' ,     j   deprived  of  a  canklis  venbsus,  and  thus 

6407.  The  pancreas  is  an  «"'ff«"i  "  f^Sf  ■ "  sVtuated  behind  the  liver,  between  the  stomach  and  left 
contents  into  the  duodenum  w.th  the  bile.     It  is  s.tuaitu 

'""'^'''itmneys  are  t.o  c.crcmental  .lands  (f^.Of  tuated  in  the  ,umbar  -^^'^'.f J,^tcta\  wrtifh'^S 
thfn ?he  left     Th4  structure  ot;^the  kkhieys  exh.b.ts  an  ex^^^^  ,^i„^^  ^.^,^  ., 

and  a  cavity  called  the  pelv.s.     Froiii  th.scajity  passes  om  i.  c  ^^  ^1^^  bladder. 

the  urine  which  is  secreted  w.th.n  the  k''l"<=y; .  J '\V  "  ////itok  and  is  in  some  measure  connected  w.th 
6410.  T/ie  urine  appears  to  be  aj^cal  ^V"""'^".^ »'"  {'^'^'^^"^  /e  is  less;  aiKi  o..  the  contrary  ...  w.nter. 
thrsk"n  in  its  otlice.  Thus,  when  thepersp.rat.o.i  .s  h  cat  the  ">;|!  ^^  '  ^,.  the  horse  are  more  eas.ly 
when  the  perspiiatio.i  is  small,  the  """"^/.^^  ™°;'^/trose  of  ma.i  or  of  most  other  a.iimals  ;  and  substances 
St^^l^:^pe:n>otr\S:(^hi^cl;^o;^h^-  Thusmow.burnthay,kd„.dr.eU 

on  the  piibis,  and  is  immediately  under  the  rectum,  it  is  ..j  ^^  .(.^ent  the  involuntary  escape  ot 
co.itents  almost  to  the  last  drop.     At  .ts  "eck  is  a  M.hI  01  .;      ^^  i_^  .^  attached  a  membranous  pipe 

urine,  and  at  its  posterior  part 't  .s  p.erced  by  the  ure  cr      1       ^^^^^^  ^^^^  ^^.^^^ 

called  the  urethra,  which  passes  through  tnc  penis,  auu  u, 

SuBSECT.  14.      The  Fatal  Coll. 
6«2.  The  reproductive  system  !«°n?°f  the  most  importaM^  \^^^^  ^^^^  j,a,,o 

the  subject  anatomically  or  phys.ologically,  we  shall  ne  ioi,vi.»<. 
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been  displayed  to  perfect  the  continuance  of  the  species.  The  tender  embryo,  produced  by  the  mutual 
6yinp;ithies  of  both  parents,  becomes  placed  in  a  situation  the  best  adapted  to  its  necessities  and  safety. 

6413.  Pregnane//  and  evolution  nft/iefcctus.  In  the  pregnant  womb,  the  rudiments  of  the  future  animal 
are  covered  with  expansions  from  the  neighbouring  parts;  and  derive  nourishment  from  a  communi- 
cation with  the  mother  by  means  of  the  umbilical  cord,  and  farther,  by  a  surrounding  fluid.  In  this 
state  a  speciality  is  observed  in  the  fcetal  sanguineous  circulation  ;  the  whole  of  its  abdominal  blood  pass- 
ing through  its  liver  (5733.)  by  which  it  gains  a  more  early  and  perfect  evolution  to  fit  it  at  its  first 
entrance  into  life  for  active  exertions.  Under  these  circumstances  it  daily  acquires  increase,  until  the 
distention  it  occasions  becomes  too  great  for  the  capacity,  when  tlie  muscular  fibres  of  the  uterus,  power- 
fully assisted  by  the  diaphragm  and  abdominal  muscles,  contract,  and  thus  force  both  the  foal  and  the 
membranes  into  the  world. 

am.  The  new-born  foal,  on  its  entrance  into  active  life,  finds  its  organs  of  immediate  necessity  in  a 
full  state  of  capacity.  Unlike  the  infant,  it  is  far  from  indigent,  but  can  run  and  perform  the  common 
phenomena  of  an  animal  with  dexterity  and  ease.  Its  powers  are,  however,  not  sufficiently  developed  to 
enable  it  to  live  independent:  it  has  therefore  a  necessity  for  seeking  support  from  the  mother,  in  the 
form  of  milk  ;  and  it  may  therefore  be  now  considered  in  some  measure  as  carnivorous.  The  milk  is 
derived  from  a  bag  furnished  with  two  nipples,  having  excretory  outlets  and  valves  to  prevent  the  acci. 
dental  loss  of  tlie  fluid.  These  valves  the  instinct  of  the  foal  teaches  it  to  displace  by  its  nose.  The  milk 
of  the  mare  being  highly  nutritious,  its  evolution  rapidly  increases  and  becomes  fitted  to  perform  all  the 
more  matured  functions,  and  when  fully  able  to  counteract  its  own  wants,  it  sympathises  only  with  itself; 
when  the  parent's  care  being  no  longer  necessary,  the  lactiferous  secretion  ceases. 

6415.  T/te  period  of  gestation  varies  in  difi'erent  mares  :  one  hundred  and  two  mares  were  observed  by 
Tessier,  of  which  3  foaled  on  the  311th  day,  1  on  the  3Uth,  1  on  the  325th,  1  on  the  326th,  2  on  the  333d, 
47  from  the  340th  to  the  350th,  25  from  the  350th  to  the  360th,  21  from  the  360th  to  the  377th,  and  1  on  the 
S94th  day ;  which  gives  a  latitude  of  83  days  in  the  time  of  gestation. 


1  (     'i^^ ' 
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SuBSECT.  15.      The  Fool. 

6416.  The  feet  of  the  horse  present  in  their  nnited  functions  a  series  of  springs  with  great  complexity  of 
structure.  An  unreflecting  observer  considers  only  the  horny  box,  aiid  perhaps  attaches  as  little  merit  to 
its  mechanism,  as  he  would  to  a  well  turned  wooden  leg  of  a  man.  But  a  little  examination  will  convince 
him  that  all  the  complexity,  all  the  admirable  mechanism  displayed  in  the  assemblage  of  four  fingers  and 
a  thumb,  are  here  concentrated  within  tliis  horny  box  and  its  appendages.  As  the  parts  which  compose 
the  hind  and  the  fore  feet  do  not  materially  differ,  a  description  of  one  foot  will  serve  for  the  whole. 

6417.  On  examining  a  perpendicular  section  of  the  foot  and  pastern  (fig.  835.),  there  appears  the  coffin 
bone  (n),  the  navicular  or  nut  bone  (6),  the  coronary  or  little  pastern  bone  (c),  the  larger  pastern 
bone  (rf),  the  back  sinew  or  great  flexor  tendon  of  the  foot  (r),  the  same  tendon  sliding  over  the  navicular 
bone  (/),  its  termination  or  insertion  into  the  bottom  of  the  coffin  bone  (^),  the  elastic  matter  of  the 

sensible  frog  (A),  the  insensil)le  or  liorny  frog  (i),  the  horny  sole 
(A),  which  includes  the  parts  of  the  sensible  foot ;  tlie  outer  wall 
of  the  hoof  it),  the  elastic  processes  (?«),  the  attachment  of  tlie 
extensor  tendon  to  the  coffin  bone  (n1,  and  its  attachment  to  the 
coronary  bone  (o),  which  completes  the  section. 

6118.   The  coffin  bone  {.fig.  835.  a)  adapts  itself  to  the  form  of  the 

hoof,  or  rather  is  adapted  by  nature  to  this  eligible  form.     The 

eminence  in  front  receives  the  insertion  of  the  tendon  of  the  great 

extensor  muscle  of  the  foot,  whose  upper  attachment  is  to  the 

6         ^^^^^i^^$^^   '"^  humerus  or  arm  bone  where  it  is  fleshy,  but  as  it  passes  onwards, 

^  RES^/'(  .^vT^,  j(  becomes  tendinous,  expanding  oy^r  every  joint,  both  to  prevent 

friction,  and  to  embrace  and  give  attachments  to  each  bone,  by 

■<rfr'  ^»J    l'~5'ii'«'  ■^  which  a  simultaneous  movement  of  the  whole  limb  is  made.     In 

J-  "     cfci^J^Steii^        ^^\- ^     ^'''^  hinder  limb,  this  extensor  and   its  two  less  adjuncts  arise 

■   ■  ~~  ^^  from  the  tibia  and  in  part  from  the  ffemur.     To  the  sides  of  the 

coflin  bone  are  attached  the  Literal  cartilages,  and  around  its  sur- 
face are  marks  of  the  attachment  of  the  laminated  substance. 

6419.  The  coronary  or  small  pastern  bone  (c),  articulates  with 
the  coffin  at  its  posterior  part,  and  articulating  also  with  both 
these  is  the  navicular  or  nut  bone  {/),  whose  attachments  to  them 
are  effected  by  ligaments. 

6420.  The  hoof  is  conical,  or  rather,  as  Clark  observes,  slightly  truncated,  and  is  a  secretion  as  well  from 
the  vascular  parts  of  the  foot  as  from  the  skin,  as  our  nails  are  from  the  portion  of  skin  called  the  quick. 
The  structure  of  the  hoof  is  firm  and  fibrous  ;  externally  plane  and  convex,  but  internally  concave  and 
laminated.  The  quarters  are  the  lateral  parts.  As  the  horn  approaches  the  heels  it  becomes  soft,  and 
is  reflected  inwards.  The  heels  are  parted  by  the  horny  frog  (fig.  836.  b),  and  without  the  frog  on  each 
side  the  hoof  inflects  its  fibres  to  form  the  bars  which  are  seen  on  the  under  surface  (fig.  836.  c).     In  a 

'  g3g  healthy  foot  (fig.  837.)  the  heels  are  round,  337 

wide,  and  smooth  (a  a),  the  frog  fully  ex- 
panded (b),  the  bars  or  binders  distinct  (c),  no 
corns  in  the  usual  angle  (rf),  the  sole  broad 
and  concave  (d).  In  a  diseased  foot  (fig.  837.), 
the  heels  are  high  and  drawn  together  by  con- 
traction (a  a),  the  frog  narrow  and  filled  with 
fissures  from  contraction  and  thrush  (/)\  and 
the  sole  greatly  shortened  in  its  transverse  dia- 
meter, which  is  morbidly  counterbalanced  by 
the  increased  heights  in  the  truncated  form 
(c).  When  the  hoof  is  removed,  the  sensible 
or  fie  shy  sole  (fig.  835.  k),  above  which  it  im. 
mediately  lies,  presents  itself,  covering  the  whole  of  the  horny  sole,  except  so  much  as  is  taken  up  by  the 
sensible  frog  (li).  This  part  is  exquisitely  sensible  and  vascular  ;  and  thus  we  learn  why  injuries  to  ic  from 
punctures  produce  such  serious  effects,  and  why  very  slight  pressure  from  contraction  of  the  hoof  gives 
so  much  pain.  The  sensible  frog  and  the  sensible  sole  form  the  insensible  frog  and  sole  ;  but  when  from 
pressure,  too  much  moisture,  or  other  causes,  the  sensible  frog,  instead  of  forming  horn,  secretes  pus  or 
matter  as  in  thrush,  the  structure  of  the  whole  becomes  injured  ;  and  the  horny  frog,  thus  losing  its  sup- 
port, gradually  wastes  and  decays.  It  is,  therefore,  evident  that  no  thrush  can  be  entirely  harmless,  as  is 
erroneously  supposed.  Above  the  sensible  frog  and  sole  is  the  great  flexor  tendon,  or  back  sinew,  insert- 
ing itself  into  the  vaulted  arch  of  the  coffin  (fig.  835.  c).  This  important  tendon  arising  from  its  parent 
muscle  above  the  knee,  whose  origin  is  taken  from  the  humerus  and  ulna,  in  its  passage  unites  with  an 
assistant  flexor,  but  which  latter  is  principally  distributed  to  the  pastern  bones;  while  the pcrforans,  so 
called  because  it  is  perforated  by  the  assistant  flexor  tendon,  is  inserted  into  the  vault  of  the  coffin.  In 
the  posterior  extremities,  the  attachments  of  these  two  leading  flexors,  and  a  smaller  lateral  one,  are 
from  the  f^mur  and  tibi.i. 

6421.  The  sensible  luminiv.     Around  the  surface  of  the  coffin  bone  it  has  been  noticed  that  there  are 
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linear  indentations,  to  which  about  five  hundred  Eemi-cartilaginous  leaves  are  attached  Each  of  these  is 
reccivc.l  botwocn  two  of  the  horny  lamolhc  which  line  the  interior  of  the  horny  hoof:  and  when  it  is 
considered  what  a  vast  surface  of  attachment  is  formed  by  these  means,  the  strength  of  the  union  will 
not  be  wondered  at.  No  common  violence  can  separate  these  parts,  and  their  use,  as  so  many  springs  to 
support  the  actions  of  an  animal,  at  once  weighty,  strong,  and  extremely  agile,  must  be  apparent.  The 
vessels  and  nerves  of  the  foot  are  derived  from  the  metacarpal  arteries,  veins,  and  nerves,  which  pass 
behind  the  pastern,  when  the  main  trunks  divide  to  proceed  to  each  side  of  the  foot,  and  are  ramified 
from  thence  throughout.  It  is  a  division  of  the  metacarpal  r>erve  on  each  side  of  the  lesser  pastern,  or  of 
the  larger,  as  occasion  suits,  which  forms  the  nerve  operation,  now  in  vogue  as  a  remedy  for  founder. 

Sect.  V.     Diseases  of  the  Uurse. 

6422.  The  diseases  of  the  horse  are  as  numerous  and  as  important  as  his  complicated  structure,  and  the  arli- 
ficial  state  of  his  present  mode  of  life,  would  lead  one  to  expect.  Until  of  late  the  treatment  of  these 
diseases  was  confined  to  the  hands  of  ignorant  farriers,  presumptive  grooms,  or  shoeing  smiths  ;  and  the 
fate  ol"  the  animals  was  commensurate  with  the  wretched  treatment  tliey  were  subjected  to.  The  esta- 
blishment of  a  school  for  the  veterinary  art  has  disseminated  an  improved  practice,  and  spread  improved 
practitioners  throughout  the  country  ;  and  we  would  earnestly  recommend  an  application  to  one  of  esta- 
blished reputation  in  all  cases  of  difiiculty  and  danger.  But  as  it  is  not  always  that  such  a  one  is  within 
reach,  to  enable  tiie  agriculturist  to  have  in  his  own  hands  the  means  of  informing  himself,  or  of  being  a 
check  on  others,  we  submit  a  concise  view  of  the  diseases  of  tiie  head,  neck,  trunk,  and  extremities, 
preceded  by  some  general  observations. 

SuBSECT.  1.      General  Remarks  on  the  health!/  and  diseased  Slate  of  the  Horse. 

6423.  Condition  qf  horses.  Being  in  condition,  in  stable  language,  signifies  not  only  perfect  health  in. 
ternally,  but  such  an  appearance  externally  as  the  philosopher  would  call  unnatural,  or  at  least  artificial ; 
while  the  amateur  considers  it  as  an  essential  requisite  to  the  other  qualities  of  the  liorse.  This  external 
condition  is  denoted  by  a  sleek,  short,  shining  coat,  with  a  degree  of  fiesh  neither  lx)rderiiig  on  fatness 
nor  emaciation.  Even  in  this  sense  of  the  term,  condilion  must  be  varied  according  to  the  uses  of  the 
animal.  In  the  cart  horse,  provided  there  be  sleekness  of  coat,  looseness  of  hide,  sound  wind,  freedom 
from  grease  or  swelled  legs,  with  good  digestion ;  a  fulness  and  rotundity  of  bulk,  instead  of  detracting 
from  his  beauty  of  impeding  his  exertions,  will  add  to  the  one  and  assist  the  other.  In  the  coach  horse, 
the  hackney,  the  hunter,  and  the  racer,  a  different  condition  is  expected,  varying  in  different  degrees  from 
that  of  the  cart  horse.  In  both  cart  horse  and  racer,  it  is  equally  necessary  that  the  various  internal  organs 
should  be  in  a  state  to  act  uninterruptedly  lor  the  benefit  of  the  whole  ;  but,  in  addition  XX)  this,  it  is 
necessary  to  the  racer,  that  the  greatest  possible  quantity  of  animal  fibre  should  be  condensed  into  the 
smallest  po.ssible  bulk ;  and  that  the  absorption  of  all  useless  fat  and  other  inter^titial  matter  should  be 
promote<i  by  every  possible  means,  as  essentially  necessary  to  unite  lightness  of  body  with  full  strength 
and  elasticity.  It  is  in  the  attempts  to  produce  such  a  state  in  its  full  perfection,  tliat  all  \he  secrets  of 
training  consist :  but  whether  a  total  departure  from  natural  rules,  by  unnatural  heat,  deprivation  of 
light,  stimulating  food,  restraint  from  water,  and  excessive  clothing,  are  best  calculated  to  promote  it, 
admits  of  much  doubt ;  and  it  is  to  be  observed,  that  the  dawn  of  reason  and  science  appears  to  be  shin. 
ing  through  the  crevices  of  these  darkened  casements ;  for  even  at  Newmarket  the  system  has  lately 
much  relaxed  from  its  artificial  rigour. 

6424.  To  bring  a  horse  into  condition,  not  only  should  the  puqjoscs  he  is  intended  for  be  taken  into 
account,  but  al.so  his  previous  state.  If  he  be  taken  up  from  grass  with  much  ilesh  on  him,  it  is  evident 
that  what  is  required  is,  to  remove  the  soft  interstitial  matter  it  may  be  supposed  he  has  gained  by  green 
food,  and  to  replace  it  by  hard  flesh  ;  and  also  to  produce  a  sleekness  of  coat  and  beauty  of  ajipearance. 
To  accomplish  these  ends,  the  horse  should  be  accustomed  to  clothing  and  the  full  heat  of  the  stable  by 
degrees  only;  and  also  by  degrees  only  to  the  meditated  change  of  food,  which  is  best  done  by  mashes. 
In  two  or  three  days  a  mild  dose  of  physic  may  be  given,  during  all  which  moderate  exercise  only  should 
be  allowed,  as  walking,  but  which  may  be  continued  two  hours  at  a  time.  After  the  physic  has  set,  begin 
to  dress  his  coat,  increase  his  exercise  and  his  food,  and  accustom  him  to  an  increase  of  warmth.  1  n  four 
or  five  days'  time  again  mash  him  for  two  days,  and  give  a  second  dose  of  physic,  a  very  little  stronger 
than  the  first.  vK44.)  After  this,  still  fu  ther  increase  his  warmth,  his  exercise,  and  his  food,  by  which 
his  belly  will  be  taken  up,  his  flesh  will  narden,  and  his  coat  will  begin  to  fall.  A  third  dose  of  physic, 
or  urine  balls,  ke.,  are  only  necessary  in  thetraining  of  hunters,  iVc,  and  even  in  these,  a  gradual  increase 
of  exercise,  rather  long  continued  than  violent,  with  proper  food,  will  efl'ect  the  cn<i,  if  not  so  quickly, 
more  beneficially  to  the  animal.  To  bring  a  lean  horse  into  condition,  a  somewhat  dill'trent  plan  should 
be  pursued.  If  from  grass,  still  mash  him  for  a  day  or  two,  by  no  means  stint  him  in  his  water,  and  with 
his  mash  let  corn  be  also  soaked.  If  corn  be  speared  or  malted,  it  v/ill  produce  flesh  sooner.  But  even 
here,  give  the  horse  moderate  walking  exercise,  and  if  he  be  not  too  much  reduced,  add  a  mild  dose  of 
physic  to  prevent  his  heels  flying,  or  his  getting  hide-bound  by  the  increased  food  ;  but  if  great  emaciation 
forbid  the  physic,  give  him  nightly  an  alterative.  ( I'et.  I'harm.  C550.  No.  1.)  As  his  appearance  improves, 
gradually  harden  his  food  and  increase  his  exercise. 

6425.  Diseased  condition  of  horses.  What  has  been  already  said  relates  to  that  alteration  from  one  state 
to  another,  neither  being  an  unhealthy  one,  which  custom  has  rendered  necessary  ;  thus  a  man  in  train- 
ing for  running  or  fighting,  and  a  man  out  of  training,  are  both  considered  equally  healthy.  But  there 
are  circumstances  that  produce  a  morbid  state  of  condition,  difterent  from  all  these.  It  is  common  to 
hear  persons  say,  "  My  horse  is  sadly  out  of  condition ;  and  I  cannot  tell  either  what  is  the  matter  with 
him,  or  how  to  get  him  into  better  case."  Various  are  the  causes  that  may  produce  this  :  a  sudden 
alteration  of  the  food  or  temperature,  or  of  habits  altogether,  may  become  a  cause.  Removing  a  horse 
from  grass  to  a  heated  stable,  full  feeding,  and  hard  exercise,  will  often  do  it :  therefore  these  changes 
should  always  be  gradual.  Bad  food,  as  mow-burnt  hay,  musty  oats,  beans,  &c.,  likewise  mineral  waters, 
foul  air,  &c.,  are  frequent  causes.  Diabfetes,  or  profuse  staling,  is  often  brought  on  by  these  means,  and 
the  condition  of  the  horse  becomes  greatly  reduced.  It  is  requisite,  therefore,  to  enquire  whether  any 
of  these  errors  are  in  existence,  and  to  immediately  remove  them  :  but  it  often  happens  that  the  stomach 
has  become  relaxed  and  the  hide  become  bound ;  neither  of  which  readily  remove,  even  though  the 
original  evil  may  be  amended.  When  the  rela.xed  stomach  has  produced  lampas,  treat  the  mouth  as 
described  under  that  disease  (6446.) ;  but  the  stomach  itself  must  be  principally  attended  to.  First  mash 
and  give  a  dose  of  physic  ;  after  it  has  set,  commence  the  treatment,  if  the  horse  be  of  a  full  habit,  by  a 
moderate  bleeding  and  a  nightly  alterative  {I'et.  Pharm.  65.')0.  No.  1.  or  2.)  But  if  he  bo  not  in  full,  but 
in  low  flesh,  commence  by  a  daily  tonic  {I'et.  Pharm.  6551.  No.  1.  or  2.),  which  will  gradually  remove  the 
swelling  within  the  mouth,  and  loosen  the  hide.  A  sudden  cold  ajiplied  to  the  skin  often  brings  on  a 
want  of  condition  with  surfeit.  In  which  cases  bleeding,  nightly  alteratives  ( l^et.  Pharm.  (w5(t.  No.  1.  or  2.) 
with  or  without  an  assistant  dose  of  physic,  as  the  habit  of  the  horse  may  require,  constitute  the  proper 
treatment.  Worms  form  another  cause  of  morbid  coiutition,  which  are  to  be  removed  as  described.  (6478.) 
Excessii'e  fatigue  is  also  productive  of  a  bad  state  of  condition,  which  often  proves  very  obstinate.  Turning 
out  to  very  good  grass  is  the  quickest  cure,  and  when  that  is  impr.acticable,  soiling  in  the  stable,  or  feeding 
with  carrots,  parsneps,  beet-root,  &c.  will  be  good  restoratives ;  as  medicines  give  tonics  daily.  {Vet.  Pharm. 
6551.  No.  1.  or  2.)    It  will  be  only  necessary  to  add,  that  in  considering  the  state  of  a  horse's  condition, 
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the  effect  is  apt  to  be  mistaken  for  the  cause,  and  the  symptoms  for  the  disease.  Hide  boun  1  and  lanipaa 
are  not  in  themselves  any  thing  more  than  ellocts,  or  symptoms;  the  former  being  commonly,  and  the 
latter  being  always,  dependent  on  a  deranged  state  of  the  stomach  :  both  are,  therefore,  to  Ls  treated 
accordingly.     Exactly  the  same  will  apply  to  all  the  other  symptoms  of  morbid  cundition. 

Sl'bsect.  2.      Iiiflammatury  Diseases  of  the  Horset 

6+2(5.  Tlic  inflammnforii  diseases  of  the  /lorse  are  nnmerous,  but  his  fevers  are  few ;  a  febrile  state 
being  generally  brought  on  by  the  inflammation  of  some  important  organ.  Inflammation  may  be  con- 
sidered as  general  or  diffused,  and  local  or  confined,  and  both  seem  to  arise  from  an  affection  of  the  blood- 
vessels, and  perhaps  from  a  peculiar  state  of  tlie  blood  itself. 

(5427.  General  or  diffused  inflammation  constitutes   fever  or  extensive   inflammatory  affection,  and 
appears  to  consist  in  an  increased  action  of  the  heart  and  arteries,  accompanied  v/ith  an  increase  of  heat. 
In  some  instances  where  the  fever  is  purely  symptomatic,  and  dependent  on  the  inflammation  of  some 
important  organ,  as  of  the  lungs  or  the  intestines,  the  circulation  appears  retarded  rather  than  increaseti,  ^ 
from  interruption  arising  to  its  passage  through  the  heart. 

6428.  Local  or  confined  inflainmatioti  is  also  dependent  on  an  afTection  of  the  blood-vessels,  but  con- 
fined principally  to  the  blood  vessels  of  the  part  affected.  It  is  betokened  by  redness  in  the  skin,  tumour 
orsweihng,  heat,  and  tenderness,  with  pain.  Inflammations,  both  diffused  and  local,  are  brought  on  by 
excitements,  suc!i  as  ove  feeding,  excessive  heat,  the  reaction  produced  after  cold,  and  the  reaction 
produced  by  inordinate  exertion.  Those  more  exterior  arise  from  injuries,  the  application  of  improper 
substances,  &c.  Inflammations  terminate  in  various  ways  ;  but  it  is  to  be  remarked,  that  in  consequence 
of  the  very  large  circulatory  system  in  the  horse,  his  febrile  aft'eitions  rage  higher,  and  terminate  sooner, 
than  in  man  The  usual  termination  of  inflammatory  affections  in  the  horse  is,  by  resolution,  effusion, 
suppuration,  and  gangrene     Schirrus  is  not  at  all  a  common  termination  of  inflammation  in  the  horse. 

6f29.  Inflammation  of  the  bain  {phren'ilis),  brain  fever,  pkrensy  fever,  staggers,  mad  and  sleepy. 
There  are  few  diseases  more  likely  to  be  mistaken  by  inexperienced  farriers  than  this ;  it  is  not  to  be 
wondered  at,  therefore,  if  indifferent  persons  should  be  led  into  error  by  it.  It  appears  in  two  forms, 
a  violent  frantic  one,  and  a  sleepy  lethargic  one ;  and  the  latter  appearance  is  also  common  to  a  disease, 
not  dependent,  as  tliis  is,  on  idiopathic  mflamraation  of  the  brain,  but  on  a  paralytic  affection  of  the 
stomach,  and  thence  it  is  called  stomach  staggers.  This  latter  affection,  however,  may  be  distinguished 
from  the  former  by  attending  to  the  colour  of  the  eyelids,  nose  linings,  mouth,  &c.,  which,  in  stomach 
staggers,  are  usually  more  yellow  than  red  ;  whereas,  in  sleepy  staggers,  they  are  more  red  than  yellovi'. 
Inflammation  of  the  br.iin  shows  itself,  in  general  cases,  by  disinclination  to  food  and  motion,  drowsiness, 
accompanied  by  a  heaviness  and  closing  of  the  eyelids,  with  moisture  and  redness  of  them  ;  and  also  of 
the  linings  of  the  mouth  and  nose.  .Sometimes  these  symptoms  increase  until  the  horse  becomes  comatose, 
and  after  a  few  frightful  struggles,  he  sinks  to  rise  no  more  In  these  cases  the  pulse  is  apt  to  be  oppressed 
instead  of  increased  ;  but  most  frequently  after  the  first  stages  he  becomes  furious,  plunges  about,  and 
is  vicious  to  himself  and  others,  apjiroaching  to  a  state  of  madness,  in  which  state  he  continues  till  he 
sinks  from  his  own  exertions,  when  he  rises  again  to  renew  his  violence. 

6430.  'I'he  causes  of  staggers  may  be  various:  the  immediate  are  either  an  original  accumulation  of 
blood  within  the  brain,  or  the  translation  of  the  inflammation  of  some  organ  to  the  brain;  as  a  remote 
cause  it  is  often  brought  on  by  loo  full  feeding,  without  sufficient  exercise,  and  particularly  in  horses  at 
one  time  working  very  hard,  and  at  another  s\iftercd  to  remain  inactive,  but  which  horses,  whether  used 
or  not,  are  equally  fed.     Sudden  cold,  violence,  &c.,  may  bring  it  on. 

6431.  The  treatment  qf  st  :ggers  should  be  begun  by  abstracting  a  very  large  quantity  of  blood  promptly, 
by  opening  both  jugulars,  and  letting  the  horse  bleed  to  fie  amount  of  ten  or  even  twelve  quarts ;  repeat- 
ing the  same  until  the  delirium  ceases.  After  the  first  bleeding,  back  rake,  throw  up  a  laxative  clyster 
{J'et.  P/iarm.  65(54.),  blister  the  head,  promote  a  current  of  free  air  in  the  stable,  and  treat  altogether  as 
directed  under  other  febrile  affections 

6432.  Locked  jaw,  stag-evil,  or  tetanus,  arises  from  cold,  excessive  fatigue,  sometimes  perhaps  from 
worms,  but  more  often  from  a  wound  of  some  part,  as  pricks  in  shoeing,  &-c.  Such  wound  is  seldom  in  a 
recent  state,  but  after  two  or  three  weeks'  continuance,  sometimes  after  it  has  healed  even  ;  it  follows 
docking,  f:elding,  and  nicking  frequently,  and  is  preceded  by  a  flabby  unhealthy  .state  of  the  wound. 
It  is  not  always  produced  by  an  open  wound  ;  it  is  tcmetimes  consequent  on  a  bruise,  strain,  &c. ;  and 
is  sometimes  l>rought  on  by  cold,  violent  exertions,  &c.  &c.  It  appears  as  an  art'ection  of  the  brain,  which 
transmits  its  morbid  irritation,  particularly  to  the  nerves  attached  to  muscles,  by  which  they  become 
cramped,  or  may  be  considered  as  in  a  high  state  of  action,  giving  the  horse  a  peculiar  look  of  energy, 
as  though  immediately  stopped  from  lull  speed,  with  his  nostrils  extended,  his  head  raised,  and  nose 
carried  forwanl  ;  his  legs  straddle  wide,  and  his  tail  is  cocked  and  quivers,  as  after  violent  exercise.  The 
jaws  will  now  be  found,  if  not  closed,  yet  nearly  so,  when  he  is  caWed  jatv-set. 

6433.  The  treatment  is  not  often  successful ;  but,  however,  it  is  sufficiently  frequent  that  it  is  so,  to  de- 
serve the  utmost  attention.  Blaine  informs  us  that  enormous  bleedings  have  succeeded  ;  but  he  places 
his  principal  dependence  on  the  application  of  cold  by  the  means  of  ice,  or  of  constant  dashing  with  cold 
water,  with  an  active  blister  applied  the  whole  length  of  the  spine.  Balls  of  camphor  and  opium,  to  the 
amount  of  two  drachms  of  each,  may  be  given  every  three  hours.  If  any  room  remains  in  the  mouth,  the 
ball  may  be  passed  up  by  means  of  a  stick,  or  it  may  be  given  as  a  drink  by  means  of  a  syringe  ;  and  even 
when  the  mouth  is  entirely  closed,  he  informs  us  we  may  give  a  drink  by  the  nostrils.  Moorcroft  used 
cold  also.  Fearon,  on  the  contrary,  has  experienced  benefit  from  a  bath,  heated  to  ninety  degrees,  and 
kept  at  that  temperature  for  three  hours.  White  recommends  camphor  and  opium.  Wilkinson,  of 
Newcastle,  has  been  very  successful  by  keeping  up  heal  and  stimulus  over  the  skin  in  general,  by  means 
of  newly  stripped  sheepskins  put  on  hot.  Perhaps  if  the  body  were  previously  rul.bed  with  oil  of  turpen- 
tine one  part,  and  common  oil  two  parts,  it  might  assist  Wilkinson's  plan.  When  locked  jaw  arises  from 
nicking,  it  might  be  prudent  for  a  veterinary  surgeon  to  dissect  down  on  the  nerves  of  the  tail,  and  divide 
them;  and  when  from  docking,  it  would  be  advisable  at  once  to  cut  off  another  portion  of  the  tail; 
which  practices,  in  both  instances,  would  afford  a  moderate  chance  of  saving  the  animal  It  is  necessary 
further  to  remark,  that  it  is  of  great  consequence  that  the  bowels  be  kept  free  from  fsces,  by  raking  and 
clysters.  With  regard  to  the  latter  they  arc  very  important  in  this  tlisease,  as  a  medium,  commonly  the 
only  one,  of  giving  support.  A  horse  has  been  kept  alive  on  nourishing  clysters  alone  for  seven  or  eight 
days.    {Vet.  Ptiarm.  6566.) 

64.34.  Catarrhal  fever ,  epidemic  catarrh,  influenza,  distemper,  cold,  morfoundering,  Sjc.  These  names 
apply  to  one  common  disease,  which  often  in  rainy,  variable  seasons  appears  as  an  epidemic,  and  affects 
thousands  of  horses  at  once.  It  is  observed  to  be  particularly  prevalent  in  this  form  in  the  spring  of  some 
years,  more  than  of  others.  It  is  not  contagious,  like  the  more  malignant  form,  but  is  brought  on  as  an 
epidemic  by  the  same  causes  being  applied  to  nearly  all  subjects  alike  ;  which  are  alternations  of  heat  with 
cold,  moisture,  and  dryness,  &c.  In  crowded  cities  and  large  towns  it  is  more  prevalent  than  in  more 
open  situations,  and  it  is  more  frequently  found  in  the  young  than  in  aged  horses.  Where  it  does  not 
exist  as  an  epidemic,  it  is  brought  on  by  an  accidental  cold  taken.  It  is  of  great  consequence  to  dis- 
tinguish it  from  pure  inflammation  of  the  lungs,  with  which  it  is  very  apt  to  be  confounded  ;  and  which 
mistake  is  often  a  fatal  one,  from  the  treatment  being  in  some  essential  particulars  different.  Inflanrma- 
tion  of  the  lungs  commences  by  a  short  cough,  without  much  other  disturbance  to  the  health  than  the 
pain  it  gives  the  horse  to  cough  ;  but  which  is  often  so  considerable  as  to  make  him  stamp  his  feet  while 
coughing.  If  a  horse  in  the  distemper  coughs  early,  it  is  not  a  hollow,  harsh-sounding,  and  distressing 
cough  of  this  kind  ;  if  he  expresses  uneasiness,  it  is  principally  from  a  sore  throat,  which  is  very  common 
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in  distemper,  bvit  by  no  means  common  in  pneumonia.  The  sore  throat  in  distemper  ^ves  the  horse  a 
disposition  to  refuse  his  foo<l,  or  he  chews  it  and  lets  the  quid  fall  without  swallowing  it.  He  refuses 
water,  particularly  if  it  be  placed  on  the  ground.  His  cough  is  quick,  short,  and  usually  sounds  more  moist 
than  harsh  and  dry  •,  but  though  common,  this  is  not  invariably  the  case.  His  eyes  are  heavy  and  moist, 
his  breathing  is  quickened,  and  his  ears  and  legs  are  alternately  hot  and  cold.  His  nose  on  looking  into  it 
is  redder  than  usual,  and  sometimes  his  glands,  as  well  submaxillary  or  jaw  glands,  as  his  parotid  or 
vives,  are  tumitied.  On  the  second  or  third  day  excessive  weakness  comes  on  ;  the  cough  becomes  more 
painful,  the  pulse  is  quickened,  and  the  nose  begins  to  run.  After  which  the  horse  either  runs  of}'  the 
disease  by  this  suppuration,  or  it  goes  on  to  destroy  him  by  the  height  of  the  fever,  and  degree  of  weak- 
ness produced,  or  liy  suflbcation  from  water  in  the  chest  Now  and  then,  although  recovery  takes  place, 
an  obstinate  cough  is  left  ;  and  in  a  few  cases  the  disease  terminates  in  glanders. 

04.35.  The  tyentnicnt  may  in  some  cases  be  cut  very  short ;  for  as  in  almost  every  instance  a  shivering 
fit  begins  the  disease,  so  when  many  hor.'e.<  are  in  a  stable,  and  tlie  disease  is  very  prevalent,  those  who 
have  not  been  attacked  should  be  watt  bed,  and  the  moment  such  an  attack  does  take  place,  give  of 
streit  spirit  of  nitre,  or  when  not  at  hand  of  spirit  i\f  /tarts/iom,  an  ounce,  in  a  pint  of  sound  ale. 
Exercise  the  horse  briskly,  then  well  hand  rub  him,  clothe  him  warmly,  and  it  is  more  than  probable  that 
the  disease  will  be  cut  short.  But  should  it  proceed,  or  should  the  disease  have  gone  on  unobserved  to 
the  appearance  of  the  symptom  detailed,  begin  by  bleeding  moderately,  if  the  horse  be  not  already  weak, 
or  if  there  have  not  appeared  the  running  of  matter  from  the  nose.  If  there  have,  the  bleeding  had 
better  be  dispensed  with,  imless  the  fever  appear,  from  the  quick  full  pulse  and  redness  of  the  inner  sur- 
face of  the  nostrils  and  eyelids,  to  be  still  so  considerable  as  to  require  it ;  in  which  case  we  must  not  be 
deterred  from  one  moderate  bleeding  ;  and  which,  if  the  febrile  symptoms  do  not  abate,  may  be  even 
repeated.  It  will,  however,  in  general  cases,  be  advisable  to  avoid  bleeding  after  the  second  day  of  the 
attack,  or  after  the  discharge  has  appeared  from  the  nose,  or  after  considerable  weakness  has  come  on. 
In  all  cases  a  very  cool  temperature  is  essentially  requisite:  hot  stables  or  hot  clothing  is  very  per. 
nicious,  but  particularly  the  former.  A  hood  is  not  improper  over  the  head,  because  it  encourages  the 
running  to  make  an  early  appearance ;  and  for  this  reason  a  warm  mash  may  advantageously  be  hung 
round  the  neck  three  or  four  times  a  day.  Before  the  dhcharge  commenics,  give  night  and  morning  the 
fever  powder  {Tet.  Pharni.  6378.  No.  1.  or  2.)  in  a  mash  or  drink ;  after  the  running  has  come  on,  or  as 
soon  as  the  weakness  has  become  considerable,  give  night  and  morning  either  of  the  fever  drinks.  (Vet. 
Pharm.  6579.  No.  3.  or  4.)  Malt  mashes,  when  the  weakness  is  great,  are  proper;  at  other  times  bran 
mashes  with  plenty  of  chilled  water  are  best.  To  relieve  the  throat,  rub  the  outside  with  mild  liquid 
blister  [Vet.  Pharm.  6563.} ;  and  if  the  weather  be  warm  enough  to  allow  it,  two  or  three  hours  turning 
out  in  a  field  each  day  is  proper.  Green  meat  in  the  stable,  when  it  can  be  procured,  should  likewise 
be  given. 

6436.  Malignant  epidemic,  murrain,  or  pest.  Now  and  then  the  distemper  or  influenza  assumes  a 
character  of  uncommon  malignance ;  which  is  happily  not  frequent  here,  but  not  unfrcquent  in  con- 
tinental countries  ;  sweeping  oflTa  third  of  the  horses  and  kine,  without  any  means  being  found  sufficient 
to  arrest  its  progress.  In  these  cases  it  is  highly  contagious,  attacking  almost  all  the  horses  as  well  as 
cattle  within  its  sphere  of  action,  or  which  communicate  with  each  other.  Ur  Layard,  and  Osmer, 
English  writers  of  established  reputation,  noticed  the  appearances  of  this  disease  long  ago;  and  their 
descriptions  are  not  different  from  the  milder  kind  noticed  ^6434.)  but  in  degree.  The  throat  is  intensely 
sore,  and  the  mouth  ulcerated  ;  the  glands  of  the  head  swell,  and  sometimes  these  and  other  parts  sup- 
purate and  burst.  The  matter  from  the  nose  is  bloody,  and  the  stench  intolerable;  the  weakness  is  also 
peculiarly  great,  and  shows  itself  early. 

6437.  T/ie  treulment  recommended  by  Blaine  is  the  early  use  of  malt  mashes  ;  even  ale  is  indispensable. 
Green  meat  should  be  allowed,  and  a  very  cool  stall  is  necessary,  having  a  free  communication  with  the 
open  air.  As  medicine,  three  doses  are  necessary,  every  day,  of  the  malignant  epidemic  fever  drink  (I'ct. 
Pharm.  6582.) ;  half  a  pint  of  yeast  with  a  pint  of  ale  has  been  given,  with  good  effect,  three  times  a  day; 
also,  to  prevent  the  infection  from  spreading,  fumigate  the  stables  and  all  the  outhouses  with  the  preven- 
tive fumigation.   (,Vet.  Pharm.  6583.) 

SuBSECT.  3.     Diseases  of  the  Head. 

6438.  Epilepsy,  megrims,  sturdy,  or  turnsick,  are  epileptic  attacks  of  greater  or  less  violence,  and  which 
are  apt  to  be  confounded  with  the  accidental  strangulation  that  sometimes  takes  place,  from  a  collar  too 
tight,  or  from  driving  a  horse  hard  up  hill,  &c.  The  epileptic  tit  makes  its  appearance  by  a  sudden  stop  ; 
if  the  horse  be  in  action  he  shakes  his  head,  looks  wild  and  irresolute,  but  after  some  time  he  proceeds; 
when  more  violent,  he  suddenly  falls  down,  is  convulsed,  dungs  and  stales  insensibly,  and  remains  some 
time  before  he  recovers.  This  disease,  like  staggers,  is  generally  the  consequence  of  too  full  a  habit ;  and 
is,  therefore,  best  relieved  by  bleeding,  and  a  more  moderate  diet ;  and,  where  it  is  convenient,  a  run  at 
grass  should  be  allowed  to  alter  the  habit. 

iM3\).  The  discuses  of  the  horse's  eyes  are  not  numerous,  but  they  are  very  destructive.  The  principal 
are  ophthalmia  and  gi'itta  serfena. 

6440.  The  ophthdhnia,  lunatic,  or  moon-blindness,  is  a  very  peculiar  disease  among  horses,  affecting  their 
eyes  generally  about  their  full  growth,  but  sometimes  later,  and  seldom  earlier.  It  is  but  little  known 
among  mules  and  asses,  and  unknown  in  oxen  and  sheep.  It  does  not,  however,  appear  to  be  a  disease 
natural  to  the  horse,  as  wild  ones,  or  even  those  little  subjected  to  artificial  restraints,  are  not  observed  to  be 
subject  to  it :  but  among  others,  it  is  become  so  common  as  to  have  the  tendency  handed  down  in  the  breed, 
the  progeny  of  some  stallions  being  more  prone  to  it  than  others.  It  is  often  very  sudden  in  its  attack, 
the  eyelids  being  Ibiuid  swelled  and  almost  closed  to  avoid  the  light;  they  are  also  very  red  within,  and 
the  haw  is  half  drawn  over  the  surface  ;  the  tears  flow  down  the  face  perpetually,  and  the  whole  head 
is  hot :  now  and  then  these  appearances  come  on  gradually.  The  suddenness  of  the  attack  makes  the 
complaint  to  be  attributed  to  accident,  as  blows,  hay.seeds  within  the  eye,  &c. ;  and  it  is  frequently 
difficult  to  get  the  owner  of  such  a  horse  to  believe  that  a  constitutional  attack,  as  it  usually  is,  can 
come  on  so  suddenly.  Sometimes  as  it  comes  on  quickly,  so  it  goes  off,  the  eye,  from  being  opaque  and 
milky,  in  twenty-four  hoi.u,  becoming  clear  and  almost  well.  When  such  an  attack  has  taken  place, 
even  if  nothing  be  done,  the  horse  sooner  or  later  amends,  and  the  eye  or  eye.%  —  for  it  is  sometimes  one, 
and  sometimes  both  that  are  so  attacked,  —  become  again  clear  and  well,  and  remain  so  an  indefinite  period, 
from  Hve  or  six  weeks  to  as  many  months.  Another  attack,  however,  sooner  or  later  follows,  to  which 
others  succeed,  each  leaving  increased  milkiness  on  the  outer  coats,  and  some  dimness  within  the  pupil, 
either  speck-like  or  diffused;  and  Hnally  the  horse  becomes  blind  from  cataract.  When  one  eye  goes 
blind  totally  before  the  other,  it  is  often  the  means  of  ]>reventing  the  future  attack  on  the  remaining  one  ; 
which  has  given  rise  to  a  custom  of  putting  out  one  eye  to  save  the  other,  and  which  has  succeeded.  An 
this  is  a  constitutional  disease,  brought  on  by  artificial  habits,  as  over-exertion,  close  uulKallhy  con- 
finement, anil  heating  food  ;  so  it  is  clear  the  abstraction  of  all  these  are  necessary  to  remove  the  com. 
plaint,  and  to  prevent  a  recurrence;  but  particularly  the  close,  dark,  and  unventilated  state  of  the  stable 
should  be  attended  to,  as  well  as  the  removal  of  the  litter,  which  retains  the  volatile  alkali  of  the  urine, 
and  irritates  the  eyes  most  injuriously.  The  food  should  be  mild  and  cooling,  and  the  exercise  moderate, 
but  long  continued.  Under  the  height  of  the  attack,  however,  rest  is  advisable,  with  -noderate  light,  which 
may  be  still  further  moilerated  by  keeping  over  the  eye  or  eyes  a  thick  cloth  wet  with  goulard  water.  ( Fet. 
Pharm.  6575.)  Sometimes  one  quarter  of  vinegar  to  three  quarters  of  water  has  been  found  a  useful 
application ;  and  wiiichever  is  used,  the  eves  and  eyebrows  should  be  kept  continually  wet  with  it,  which 
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by  exciting  evaporation  will  keep  the  part  cool.  A  scton  may  be  introduced  under  the  eye  or  jaw.  In  some 
cases,  bli^tL•ring  the  forehead  or  cheek  is  t'ovnid  useful ;  but  in  every  instance  bleeding  is  proper,  which 
should  be  rppeuted  until  the  disease  lessens.  When  the  horse  is  very  full  and  gross,  physic  and  alteratives 
assi.^t  the  cure.  When  blistering  is  used  in  any  part  near  the  eye,  the  greatest  care  is  requisite  to  prevent 
the  blistering  matter  from  being  rulibed  into  it.  A  very  peculiar  ophthalmic  affection  is  also  sometimes 
occasioned,  particularly  to  the  horses  of  liot  climates,  by  the  entrance  of  a  filXria  or  thread-worm  into  the 
globe  of  the  eye,  whicli  swimming  about  in  the  aqueous  humour,  eventually  occasions  violent  inflam- 
mation. Tlie  cure  consists  in  letting  out  the  aqueous  humour  with  a  lancet,  when,  the  filiiria  escaping 
with  the  fluid,  recovery  follows. 

6141.  Gulta  serina  or  glass  eyes,  so  called  from  the  peculiar  glassy  appearance  of  the  eye,  arise  from 
a  paralysis  of  the  optic  nerve.  As  the  eye  is  not  materially  altered  in  appearance,  a  horse  often  be- 
comes blind  without  its  being  noticed,  until  his  c.iutious  stepping,  quick  motion  of  his  ears,  &c.,  give 
notice  of  the  case.  On  examination  it  will  be  found  that  the  pupil  remains  dilated,  however  gre<rt; 
the  light,  and  the  eye  is  irrecoverably  lost.  In  the  very  early  stages,  blisters  to  the  forehead  and 
stimulants  to  the  eyes  (as  white  vitriol  a  drachm,  water  four  ounces,)  may  be  tried,  but  with  faint  hopes 
of  success. 

6442.  Pole  evil.  This  complaint  commonly  requires  the  attendance  of  an  experienced  practitioner  :  but 
the  prevention  is  often  in  the  power  of  owners,  and  others  about  horses  ;  and  to  this  point  we  shall  par- 
ticularly direct  their  attention.  Pole  evil  is  commonly  the  effect  of  accident.  Repeated  small  blows 
of  the  manger,  or  continued  pressure  from  hanging  back  on  the  halter,  &c,,  will,  if  not  remedied, 
produce  swelling  at  the  nape  of  the  neck,  liilli  some  tenderness.  In  this  early  state,  if  the  collar  be 
removed,  and  the  part  be  kept  continu.illy  wet  with  vinegar  and  water,  the  swelling  will  often  disperse; 
but  if,  in  spite  of  this,  it  proceeds  to  sui)puration,  let  a  vent  be  made  for  the  matter  by  a  seton  (6537.) 
so  that  it  may  readily  How  out.  Introduce  nothing  healing,  but  encourage  a  free  discharge,  and  it  may 
yet  heal  at  once.  When  such  is  not  the  issue,  tlie  disease  attacks  the  ligaments,  sinuses  form,  and  the 
matter  burrows  under  the  skin  anii  muscles,  when  a  seton  must  be  introduced  from  the  opening  above  and 
should  be  brought  out  at  the  bottom  :  the  seton  should  be  then  daily  wetted  with  the  liquid  blister.  {Vet. 
Pharm.  6562  )  Should  this  plan  fail,  escliarotics  will  be  required  in  the  form  of  the  scalding  mixture. 
{Vet.Pharm.  6586.) 

6443.  Strangles,  vives,  m-  ives.  This  disease  iias  been  likened  to  the  human  measles  ;  because  it  usually 
attacks  every  horse,  and  most  of  them  at  a  young  period,  between  three  and  five  years.  It  is  fortunate 
when  it  attacks  colts  at  grass,  as  it  seldom  occasions  inconvenience,  which  has  led  some  persons  into 
error  by  turning  their  horses  out  as  soon  as  attacked  ;  but  it  is  not  found  that  stabled  horses,  thus  turned 
out,  pass  through  the  disease  more  mddly,  but  the  contrary,  except  the  disease  exists  under  its  very 
mildest  form.  White  has  conjectuix'd  that  colts  breeding  the  strangles  while  at  grass  are  afterwards  ex. 
erapt  from  glanders,  but  this  wants  confirmation.  Prosscr  has  also  affirmed,  that  inoculation  by  the  matter 
of  strangles  is  good  ;  because  it  mitigates  the  complaint,  and  renders  the  horse  not  liable  to  any  future 
attack  :  but  the  practice  has  never  gained  ground.  When  the  strangles  occurs  in  the  stable,  and  now  and 
then  also  in  the  field,  it  proves  a  severe  disease,  and  shov.s  itself  under  the  appearance  of  a  cold,  with 
cough,  sore  throat,  and  swelling  of  the  glands  under  the  jaws,  or  behind  and  under  the  ears.  Sometimes 
there  is  not  much  external  swelling,  and  the  tumours  break  inv/ardly,  and  nature  effects  a  cure;  at  others 
they  break  outwardly,  and  the  disease  rims  off  that  way  ;  and  sometimes  the  swellings  di.sperse  either  by 
nature  or  art,  %vhich  breeders  think  unfavourable,  as  they  suppose  it  renders  the  animal  liable  to  a  future 
attack,  but  many  so  treated  pass  the  remainder  of  their  lives  without  more  affection. 

6H4.  The  treatment  of  strangles.  When  the  swelling  lingers,  and  neither  comes  forward  nor  recedes, 
poultices  are  preferable  to  fomentations,  which,  by  leaving  the  horse  wet,  promote  evaporation  and 
produce  cold.  Peal  recommends  blistering  the  part,  as  the  best  means  of  promoting  suppuration.  The 
horse  should  be  kept  very  cool,  and  bran  mashes  with  warm  water  should  be  his  principle  support,  unless 
the  complaint  last  long,  and  produce  much  weakness,  when  malt  mashes  should  be  substituted.  Bleeding 
is  only  advisable  when  the  early  symptoms  are  violent,  as  heaving:  at  the  flanks,  extreme  soreness  of 
tliroat,  with  much  swelling  around  it,  and  considerable  cough,  in  which  case  bleedmg  and  fever  medicines 
are  proper. 

6445.  fives,  or  ives,  is  supposed  to  be  a  relic  of  the  latter  complaint,  and  it  does  appear  now  and  then  that 
after  the  strangles  the  parotid  or  vive  gl-inds  do  remain  enlarged  (6463.),  which  occasions  the  disease  in 
question  :  resolution  may  be  attempted  by  mercurial  frictions  ;  suppuration  should  be  avoided,  otherwise 
the  gland  may  be  destroyed. 

6416.  Diseases  of  the  mouth,  lampas.  All  horses,  but  particularly  very  young  ones,  are  liable  to  enlarge- 
ment of  the  ruga;  or  ridges  of  the  palate,  dependent  not  on  any  local  disease  confined  to  the  part  itself,  but 
occasioned  by  an  affection  of  the  whole  passage  of  the  mouth,  throat,  and  stomach.  It  is  usual  to  attend 
to  the  part  only,  which  is  scarified  or  burnt  to  little  purpose,  when  a  mild  dose  of  physic,  or  gentle  altera- 
tives, would  prove  more  certain  expedients  ;  to  which  may  be  added  rubbing  the  rugse  themselves  with  bay 
salt,  or  with  vinegar. 

6447.  Bridle  sores.  When  the  bit  in  colt  breaking,  or  in  hard-pulling  horses,  has  hurt  the  bars,  carets 
requisite  to  prevent  the  bone  becoming  carious.  Touch  daily  with  aegyptiacum,  and  cover  the  bit  with 
leather,  unless  total  rest  can  be  allowed. 

6448.  Diseases  of  the  teeth  are  fully  treated  of  under  the  anatomical  description  of  the  bones.  (6305.) 

SuBSECT.  4.     Diseases  of  the  Neck. 

6449.  Fistulous  withers  are  brought  on  usually  by  pressure  from  a  saddle  with  too  low  or  narrow  a  saddle- 
tree ;  and  what  has  been  said  both  with  regard  to  prevention  and  cure  on  the  subject  of  pole  evil,  will 
equally  apply  here  also.  (6442.) 

64.V).  Sore  throat  is  common  to  horses  in  colds,  in  influenzas,  and  in  strangles.  (6434.  6443.)  It  is  dis- 
covered by  the  horse  chewing  his  hay,  but  instead  of  swallowing  he  drops  it  from  his  mouth,  or,  as  it  is 
called  quids  it.  He  likewise  shows  a  disinclination  to  drink.  In  every  case,  the  horse  finds  great  difl[iculty 
in  reaching  everything  that  stretches  his  neck  downarwds  or  upwards  ;  his  water  therefore  should  be  held 
to  him,  and  his  hay  should  be  pulled  for  him  :  omission  of  these  services  greatly  aggravates  the  suft'erings 
of  horses  labouring  under  sore  throat. 

6451.  Swelled  neck.  A  very  serious  swelling  sometimes  follows  on  bleeding  with  a  rusty  or  poisoned  lan- 
cet, or  fleam,  and  sometimes  also  from  causes  not  apparent.  (6.547.) 

SuBStcT.  5.      The  Chest. 

6452.  Inflammation  of  the  lungs  is  a  disease  to  which  the  horse  is  peculiarly  liable ;  as  we  might  a  priori 
suspect,  from  the  vast  dimensions  of  his  circulatory  system,  and  the  vast  alteration  from  a  natural  state  to 
which  we  subject  him,  and  thereby  increase  his  pulmonary  circulation. 

6453.  The  causes  are  these  deviations  remotely,  but  the  immediate  attack  is  generally  brought  on  by 
sudden  cold,  acting  on  a  heated  surface ;  and  thus  it  is  that  knackers  and  coUarmakers  in  frosty  weather 
expect  a  glut  of  horses  that  die  from  this  disease.  Hard  riding  is  a  very  common  cause,  and  high  feeding 
also.  It  often  commences  slowly,  a  hard  dry  cough  has  been  slightly  noticed,  but  which  has  occasioned  no 
alarm  for  two  or  three  days  :  gradually,  however,  the  cough  appears  to  give  the  horse  pain;  he  occasionally 
shivers,  and  his  ears  and  feet  feel  colder  than  the  rest  of  his  body  ;  he  heaves  at  the  flanks,  and  the  lining 
of  his  nose  is  found  to  be  much  more  red  than  usual,  in  the  worst  cases  it  is  seen  of  a  purplish  hue ;  the 
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inside  of  the  eyelids  also  are  tinged  with  the  inflammation.  The  appetite  now  becomes  afTix-tctl  ;  :ind 
although  there  is  not  much  apparent  pain,  except  when  the  horse  coughs,  yet  there  is  miuli  anxiety  of 
countenance  present.  The  pulse  is  usually  small  but  quick.  If  in  this  state  the  horse  accidentaliv  or  liro- 
iieously  he  taken  out  and  subjected  to  considerable  exertion,  it  is  almost  always  fatal  to  him  :  ii  likewise 
happens  that  this  complaint  is  sometimes  mistaken  for  distemper,  and,  from  a  fear  of  profuse  bleeding,  the 
only  remedy  that  is  to  be  dependeil  on  is  omitted,  and  the  horse  is  lost.  At  the  veterinary  college,  in  these 
cases,  a  small  dose  of  aloes  is  given  every  six  hours,  and  after  being  bled  and  rowcllcd,  the  horse  is  tin  lu  d 
out  in  the  open  air ;  and  it  is  affirmed  that  many  recover  from  this  treatment.  Certain  it  is,  that  the 
stable  in  wliich  a  horse  is  placed  in  this  disease  can  hardly  be  too  cool ;  but  when  entirely  turned  out, 
his  feet  and  legs  cannot  conveniently  be  hand-rubbed,  or  bandaged  up  to  promote  circulation  ;  neither 
can  we  blister  a  horse  when  turned  out,  so  conveniently  ;  and  on  blistering  we  depend  as  the  second  source 
of  cure. 

&i5t.  The  treatment  is  to  be  commenced  by  attempts  at  lessening  the  action  of  the  arterial  system  by 
ixirly  and  large  bleedings,  as  seven  or  eight  quarts  from  a  large  horse,  and  which  should  be  repeated  in  five 
or  six  hours  if  he  be  not  relieved  in  his  breathing.  Immediately  rub  into  the  brisket,  on  the  chest,  and 
behind  the  fore  legs,  the  blister.  [I'et.  PItarm.  6.559.  No.  1.)  Give  half  a  dose  of  physic,  and  assist  it  by 
m.-jshes  and  warm  water,  which,  if  not  readily  taken,  horn  down.  Back-rake  also,  and  throw  up  the  laxa- 
tive clyster,  {f'l-t.  P/ni>->ii.  C>mH.)  Avoid  all  exercise,  clothe  moderately,  allow  a  free  circulation  of  cool 
air  through  the  stable,  and  rub  the  legs  frequently;  and  when  not  under  this  process,  keep  them  bandaged 
up  to  the  knees  with  hay-bands  or  woollen  cloths.  When  the  bowels  are  opened,  give  the  fever  drink 
(i'et.  I'hnrin.  ti.jSO,)  three  times  a  day.  The  terminations  of  this  complaint  are  various.  It  is  not  uncom. 
inon  for  the  horse  to  appear  hotter,  to  eat  and  to  drink,  and  to  excite  every  hope  of  a  perfect  recovery  ;  but 
on  some  sudden  exertion  he  falls  down  and  expires.  On  exammation  after  death,  it  is  found  that  effusion 
of  a  large  quantity  of  serous  fluid  has  taken  place  in  the  chest. 

6i55.  'J'liick  iriiid  is  another  termination  qf  pneumunia,  by  leaving  the  bronchial  passages  chargcti  with 
coagulated  blood.  Bloderate  exercise  and  soiling  in  the  stable,  with  mild  mercurial  physic,  form  the  best 
mode  of  treatment ;  but  frequently  the  cough  resists  all  these,  and  terminates  in  broken  wind. 

ri4;)fi.  lioaring  is  also  a  ter?)iiiiatioii  of  pneu7)ihnia,  in  which  case  the  lungs  are  not  affected,  but  con- 
gealed blood,  under  the  name  of  coagulabie  lymph,  remains  in  the  trachea  or  windpipe,  and  obstructs  the 
free  passage  of  the  air  ;  by  means  of  which  the  roaring  noise  is  made.  It  is  in  vain  to  expect  a  cure  : 
blistering  the  throat  sometimes  slightly  relieves  it. 

WJ7.  Chronic  cough  is  iilso  a  termination  of  pneumonia,  and  appears  dependent  on  a  peculiar  irrita- 
bility the  disease  leaves  in  the  bronchial  passages,  which  are  found  afterwards  incapable  of  bearing  any 
sudden  alteration  of  temperature :  thus  horses  with  this  kind  of  cough  are  excited  to  it  as  soon  as  the 
stable  door  opens,  and  by  every  exertion,  by  drinking,  by  eating,  and,  in  fact,  by  any  thing  that  alters 
the  situation  of  the  body,  or  is  new  to  the  part.  Hut,  besides  pneumonia  or  inflammation  of  the  lungs 
producing  it,  it  is  often  brought  on  likewise  by  gross  feeding,  which,  weakening  the  stomach,  im- 
poverishes the  blood,  and  thus  injures  the  lungs  which  are  fed  by  that  blood.  Worms  also  by  the  same 
means  are  a  cause  of  chronic  cough.  It  is  thus  that  we  expect  to  derive  benefit  by  mediums  acting  on 
the  stomach.  Green  food  is  often  found  useful,  but  particularly  carrots,  'i  he  hay  should  be  excellent 
in  quality  and  small  in  quantity ;  and  it  will  be  found  that  soiling  in  the  stable,  but  particularly  a  course 
of  carrots,  forms  a  better  plan  of  treatment  than  turning  out.  If  worms  be  suspected,  treat  as  under 
that  head.  (6478.)     FormuUu  of  chronic  cough  balls  are  seen  in  the  f'et.  Pharm.  (6oti9.) 

6458.  Broken  wind  is  also  suinetimcs  brought  on  by  pneumonia,  ai\A  sometimes  by  occult  causes.  It  is 
often  occasioned  by  over-exertion  after  full  meals,  in  which  the  lungs  become  permanently  weakened, 
perhaps  ruptured,  in  their  air-cells.  Inexperienced  persons  find  some  difficulty  in  detecting  broken  wind 
from  other  chest  atiisctions,  as  chronic  cough,  occasional  colds,  &c.  &c. 

(>459.  Criteria  of  broken  wind.  Ihe  cough  which  accompanies  broken  wind  is  a  short  deep  hollow 
grunting  noise,  and  the  short  grunting  expiration  is  peculiarly  excited  by  turning  a  horse  quickly  round, 
striking  him  smartly  with  a  stick  at  the  same  time,  which  often  produces  the  oeep  sound  without  the 
cough  ;  and  which  is  so  significant  as  never  to  be  mistaken  when  once  heard  and  attended  to  :  but  the 
principal  peculiarity  arises  from  the  beating  of  the  flanks,  which  operate  rather  by  three  eflbrts  than  by 
two  as  usual.  In  the  fir^t,  the  air  is  drawn  in,  in  the  usual  manner,  and  the  flanks  fill  up  as  in  common  : 
but  in  the  next,  the  falling  of  the  flanks  is  by  no  means  natural ;  for  it  is  not  done  by  a  gradual  sinking  of 
the  sides,  but  it  takes  place  at  once,  with  a  kind  of  jerk,  as  though  the  horse  were  sighing;  and  then  a 
third  ett<)rt  takes  place  by  a  more  slow  drawing  up  of  the  muscles  of  the  belly  and  flanks,  to  press  out  the 
remaining  air.  liroken  wind  usually  destroys  the  fecundity  of  the  mare,  and  hence  argues  permanent 
alteration  of  structure;  it  is  also  always  incurable,  but  horses  may  be  rendered  very  useful  that  have  it, 
by  feetling  them  very  nutritiously,  but  with  their  food  much  condensed  in  bulk.  Little  hay  should  be 
allowed,  and  that  little  should  be  wetted,  water  in  any  other  way  should  be  given  but  sparingly,  for  which 
they  are  however  very  greedy  :  from  which  circumstancb,  as  well  as  that  they  are  peculiarly  liatulent,  we 
learn,  that  the  vitiation  of  the  lungs  is  either  aggravated  by  the  deranged  .state  of  the  digestive  organs  ; 
or,  which  is  more  probable,  that  the  digestive  powers  become  weakened  from  the  state  of  the  lungs.  In 
some  few  cases  a  partial  rupture  of  the  diaphragm  or  midriff' has  been  observed  in  broken  wind. 

64t'i().  Diseases  of  the  belly.  Inflamed  stomach  seldom  attacks  the  horse  as  an  idiopathic  affection,  but 
it  is  not  unfrequent  for  the  stomach  to  become  inflamed  by  mineral  poisons  as  well  as  rendered  inert  by 
vegetable  ones.     Over-distention  may  also  inflame  it. 

6461.  Mineral  poisons  inflame  Ihe  stomaeh  acutely,  and  produce  excessive  distress,  and  cold  sweats  ;  the 
animal  lies  down,  rolls,  gets  up  again,  looks  short  round  to  his  ribs,  stamps  with  his  fore  feet,  and  his 
pulse  beats  quick  and  short  \Vh  n  arsenic  or  corrosive  sublimate  have  occasioned  the  malady,  a  viscid 
mucus  distils  from  the  nose  and  mouth,  and  the  breath  is  fetid.  When  copper  in  the  form  of  vitriolic 
salts  or  verdigris  has  been  given,  to  the  foregoing  symptoms  are  usually  added  ineflijctual  attempts  to 
vomit.  Immediately  the  poisoning  is  discovered,  pour  down  two  ounces  o(  sulphuretted  potash,  in  a  quart 
of  water;  or  in  the  absence  of  that,  an  ounce  of  common  potash  in  the  same  quantity  of  water :  or  when 
no  better  substitute  is  at  hand,  even  strong  soap-suds  are  advisable.  Mineral  poisons  have  also  another 
mode  of  acting,  and  are  often  received  into  the  constitution,  neither  by  design  to  do  mischief,  nor  by 
mistake  ;  but  are  purposely  given  as  remedies.  In  this  way,  both  mercury  and  arsenic  are  Irequently 
given  for  worms,  glanders,  farcy,  itc,  in  daily  doses,  which,  when  even  of  considerable  magnitude,  occa- 
sion for  many  days  no  inconvenience  ;  all  at  once,  however,  the  constitution  becomes  fully  saturated  with 
the  pois(  n,  and  although  before  diffused  throughout  the  blooti,  it  now  appears  to  return  and  act  on  the 
stomach  t)  the  great  suri.rise  of  the  owner.  In  these  cases  the  symptoms  are  not  usually  so  violent  as  in 
the  former  instance,  but  they  are  equally  fatal  A  similar  treatment  with  the  one  already  pi  escribed  is 
necessary ;  and  as  soon  as  the  first  symptoms  are  abated,  give  laxatives.  In  all  these  cases,  large  quantities 
of  linseed  tea  should  be  horned  down,  the  back  should  be  raked,  and  clysters  thrown  up;  blood  should 
also  be  taken  away  plentifully.  As  a  [ireventive  to  this  latter  mode  of  poisoning,  whenever  mineral 
agents  are  used,  it  is  jirudent  every  five  or  six  days  to  stop  a  while,  and  then  recommence,  by  which  the 
constitution  will  part  with  the  previous  quantity. 

MM.  Salivation  is  also  another  mode  if  poisonin"  ;  and  though  not  equally  injurious  to  the  stomach,  it 
often  proves  distressing,  and  sometimes  fatal.  Whenever,  therefore,  mercurials  are  given,  carefully 
watch  the  gums,  and  as  soon  as  they  look  red,  and  the  horse  quids  his  hay,  give  him  a  mild  purge  instead 
of  his  mercurial. 

()4«3.  Vegetable  poisons  also  inflame  the  stomach  ;  but  by  no  means  in  an  equal  degree  with  the  mineral 
poisons ;  nor  is  it  supposed  that  it  is  the  inflammation  thev  raise  that  proves  destructive,  but  by  an  effect 
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comniiiDicaloil  throuijh  llie  stomacli  to  the  nervous  system.  DigitJllis  purpurea  or  foxglove,  TVixus 
bacckta  or  yew,  (/i'r.ftiitlie  crocata  or  water  ilropwort,  C'icicta  virusa  or  water  hemlock,  /'hellandrium  aquft. 
ticum  or  water  parsley,  t'bnium  niaculatuin  or  common  hemlock,  are  all  poisonous  in  a  hi-jli  degree  to 
horses,  and  may  be  taken  accidentally  by  the  animal  as  food,  or  given  injudiciously  as  medicine.  Nicoti- 
iina  or  tobacco,  and  the  vegetable  acid  or  vinegar,  are  also  poisonous,  and  are  sometimes  productive  of 
injurious  consequences  by  over-doses,  when  intended  as  remedies.  It  is  little  known  that  a  pint  of  strong 
viiiegar  has  de.stroyed  a  horse.  As  we  cannot  remove  the  matters  from  the  stomach,  we  must  endeavour 
to  neutralise  their  effects  by  acids  and  demulcents,  as  oil,  butter,  &c.  :  thus,  when  narcotics  have  been 
taken,  a  drachm  of  sulphuric  acid  or  oil  of  vitriol  may  be  given  in  a  quart  of  ale;  or  six  ounces  of 
vinegar,  with  six  of  gin,  and  a  quart  of  ale,  may  be  tried.  An  excellent  domestic  remedy  might  be  found 
in  two  ounces  of  flour  of  mustard  mixed  with  ale  or  other  fluid. 

fi4()k  Slmnach  f:tai;gf>s.  This  peculiar  comi)laint,  which  is  even  yet  but  little  understood,  appears  de- 
pendent on  a  particular  state  of  stomach,  acting  on  particular  foods ;  and  not  on  what  is  taken  in  acting 
on  the  stomach,  as  was  supposed  by  Coleman,  White,  and  others.  From  later  communio^itions  of  White, 
he  also  now  appears  to  consider  it  as  originating  in  "  a  peculiar  state  of  stomach."  HIaine  appears  always 
to  have  characterised  it  as  "  a  speciric  inflammation  of  the  stomach."  It  api)ears  am.ong  horses  of  every 
description,  and  at  grass  as  well  as  in  a  stable  ;  and  there  is  reason  to  think  it  epidemic,  as  it  is  prevalent 
in  some  seasons  more  than  in  others.  It  may,  perhaps,  be  regarded  now  and  then  as  endemic  also  ;  under 
which  circumstance  it  appears  confined  to  low  wet  situations,  where  long  marshy  grass  is  abundant,  and 
where  noxious  aquatic  plants  mix  themselves  with  the  grasses.  When  it  occurs  at  grass,  the  horse  is 
found  stupidly  dull  or  asleep  with  his  head  resting  against  something.  This  has  occasioned  the  disease 
to  be  called  the  sleepy  staggers:  and  it  has  often  been  confounded  with  the  phrenitis,  or  inflammation  of 
the  brain.  (6429.)  In  the  stable  the  horse  dozes,  and  rests  his  head  in  the  manger  :  he  then  wakes  up  and 
falls  to  eating,  which  he  continues  to  do  until  tiie  distention  of  the  stomach  becomes  enormous  ;  for  the 
peculiarity  of  the  complaint  consists  in  the  total  stop  that  is  put  to  digestion,  and  the  uneasy  feel  of  the 
distention  consequent  to  such  indigestion  appears  to  deceive  the  horse,  and  by  a  morbid  excitement  to  force 
him  to  take  in  more.  In  this  way  he  continues  eating  until  the  distention  prevents  the  return  of  the  blood 
from  the  head,  and  the  animal  dies  apoplectic,  or  his  stomach  bursts  with  over-distention.  More  fre- 
quently, however,  the  stomach  becomes  fl.ibby,  inert,  and  paralytic,  and  alter  death  presents  marks  ol 
inflammation  towards  the  pylorus. 

6+65.  T/te  treatment.  When  recovery  has  taken  place,  it  has  occurred  only  when  the  disease  has  been 
very  mild,  and  has  been  assisted  by  stimulating  the  stomach  into  action  by  purgatives,  at  once  active  and 
invigorating,  as  an  ounce  of  aloes  dissolved  in  half  a  pint  of  gin.  When  a  horse  of  extreme  value  is 
attacked,  croton  oil  might  be  tried  to  the  amount  of  iiO  or  25  drops  in  two  ounces  of  tincture  of  aloes. 
Warm  water  in  small  quantities,  or  mixed  with  common  salt,  should  be  frequently  passed  down.  Remove 
every  eatable ;  rake,  clyster,  and  hand-rub  ;  and,  if  the  determination  to  the  head  be  extreme,  bleed,  other- 
wise avoid  it. 

6466.  Jnjiammation  of  the  bowels,  euteri'is,  or  red  colic,  is  a  very  distinct  disease  from  the  gripes, 
gullion,  or  fret,  with  which  it  is,  however,  very  apt  to  be  confounded  to  the  destruction  of  many  horses. 
The  peritoneal  inflammation  of  the  bowels,  the  one  here  treated  on,  is  an  affection  of  their  outer 
covering. 

6467.  The  causes  ore  various.  It  is  not  unlrequcntly  brought  on  by  a  sudden  translation  of  cold  after 
great  heats,  as  swimming  during  hunting,  or  from  the  removal  of  a  horse  from  grass  at  once  into  heated 
stables  ;  neglected  gripes,  or  long-continued  costiveness,  excessive  riding,  and  the  immediate  drinking  of 
cold  water,  have  brought  it  on.  It  begins  by  restlessness,  loss  of  appetite,  and  some  uneasiness ;  the  mouth 
is  hot  and  dry  ;  the  inner  membranes  of  the  mouth,  nose,  and  eyelids  are  otlen  redder  than  natural.  As 
the  disease  advances,  the  pain,  befoie  not  violent,  now  increases  so  as  to  force  the  horse  to  lie  down  and 
rise  again  frequently  ;  and  when  very  violent,  he  kicks  at  his  belly,  or  looks  round  at  his  sides,  pawing 
his  litter  very  frequently.  The  pulse  is  usually  small,  quick,  or  hard ;  sometimes  it  is  more  full  and 
small,  but  always  hard.  Breathing  is  quickened,  and  the  flanks  heave ;  the  extremities  are  alternately  hot 
and  cold,  but  continue  longer  cold  than  hot ;  and  the  animal  is  costi\e  :  sometimes  pain  may  force  away 
a  few  hardened  balls  of  faeces,  but  the  principal  contents  are  retained.  Blaine  has  given  the  distinguishing 
features  between  this  disease  and  colic,  under  which  head  we  have  stated  them. 

64ti8.  The  treatment  must  be  active  and  immediate,  or  a  fatal  termination  may  be  expected.  Begin  by 
abstracting  a  considerable  quantity  of  blood,  from  a  large  horse  to  the  amount  of  seven  or  eight  quarts  ; 
proceed  to  back-rake  ;  throw  up  a  large  clyster  of  warm  gruel.  Give  by  the  mouth,  if  the  expense  be  not 
considered  an  object,  a  pint  of  castor  oil,  mixed  by  means  of  the  yolk  of  two  eggs,  with  half  a  pint  of  broth 
or  gruel.  If  the  expense  be  objected  to,  give  olive  oil  instead,  following  it  up  in  half  an  hour  by  a  gruel 
drench,  in  which  six  ounces  of  Epsom  salts  have  been  dissolved.  A  sheep- skin,  immediately  as  it  is  re- 
moved from  the  sheep,  may  be  applied  to  the  belly,  which  should  Hrst  be  well  rubiied  with  the  stronger 
liquid  blister.  (I'et.  I'liarm.  tiit)2.)  In  four  hours  repeat  the  bleeding;  if  a  considerable  improvement 
have  not  taken  place,  and  if  the  bowels  be  not  unloaded,  give  more  oil,  and  clyster  frequently,  having  first 
back-raked.  Avoid  exercise  ;  first  hand  rub,  and  afterwards  wrap  up  the  extremities  to  the  knee.s.  As 
a  clear  passage  for  the  dung  is  found,  the  symptoms  mitigate,  and  the  animal  slowly  recovers ;  but  he 
must  be  fed  at  first  very  sparingly. 

6469.  htflivmmation  of  the  inner  surface  of  the  intestines  is,  in  some  measure,  different  from  the  former, 
which,  as  before  stated,  is  an  aft'ection  of  their  outer  covering;  whereas  this  is  usually  confined  to  their 
villous  surface,  and  may  be  brought  on  by  superpurg.ition  from  over-strong  physic,  or  from  mineral  acids 
being  taken  in,  particularly  mercurials,  whivh  often  exert  more  influence  on  the  bowels  than  on  the 
stomach.  It  differs  from  the  former  in  the  symptoms  being  generally  accompanied  with  purging  ;  neither 
is  there  usually  so  much  pain  or  uneasiness  present,  nor  such  toid  extrennties  ;  but  where  from  the 
violence  of  the  inflammation  these  symptoms  are  present,  bleeding  to  the  amount  of  three  or  four 
quarts  is  a  jjroper  preliminary,  but  can  hardly  be  with  propriety  continued.  The  same  stimulants  to  the 
outside  of  the  belly  should  be  used  as  in  the  last  disease;  but  here,  warm  general  clothing  is  recom- 
mended as  well  as  warmth  in  the  stable,  as  also  hand-rubbing  to  keep  up  the  circulation  in  the  extre- 
mities. Give  astringent  drink  (Vet.  Pharm.  6552.  No.  1.  or  2.)  with  a  pint  of  boiled  starch  every 
three  hours,  and  give  the  same  by  clyster  with  two  quarts  of  pot  liquor,  or  tripe  liquor,  free  from  salt. 

6470.  Dysenteric  inHnnnnntion  of  the  horse's  bowels  is  happily  not  very  common,  but  now  and  then 
appears,  and  is  then  called  by  farriers  molten  grease ;  they  mistaking  the  morbid  secretion  from  the  in- 
testines, for  the  fat  of  the  body  melted  down  and  passing  off  thus  :  but  dysentery  is  a  peculiar  inflam- 
mation of  the  mucous  surface  of  the  intestines,  not  contagious  as  in  the  hunian,  nor  epidemic,  nor 
exhibiting  a  putrid  tendency  ;  but  is  peculiarly  confined  to  a  diseased  increase  in  the  mucous  secretions, 
yet  very  different  from  simple  diarrhoea,  which  is  a  mere  increase  in  the  peristaltic  motion,  by  which  the 
common  aliments  are  quickly  passed  through  the  intestines,  and  ejected  in  a  liquid  form  by  an  increase 
in  their  watery  secretion.  Whereas  in  the  dysentery  of  the  horse,  the  mucous  of  the  intestines  separates 
from  them  in  Inrge  quantities,  and  comes  away  with  the  dung  surrounding  it ;  but  when  it  does  not  pass 
in  this  way  it  ajipears  in  membranous  films  like  .sodden  leather,  or  in  stringy  evacuations,  like  morsels  of 
fat  floating  in  water ;  sometimes  there  is  a  little  bloody  appearance.  The  usual  symptoms  of  fever  are 
always  present,  but  not  in  a  very  high  degree. 

6471.  The  causes  are  cold,  ovcr-riding,  and  not  uiifrequently  acrid  substances  within  the  intestines  : 
change  of  food  has  occasioned  it,  and  now  and  then  superpurgation  Irom  strong  physic. 

h472.  The  treatment.  In  the  first  stages  bleed  (dnsicierubly,  and  give,  as  the  first  internal  remedy,  six 
ounces  of  castor  oil,  which  will  amend  the  f.nal  evacuations  considerably;  afterwards  administer  the 
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following:  —  Powdered  ipecacuanha,  a  drachm  i  p:ni'dered  opium,  a  scruple  ;  liquid  arrow-roof,  eight 
ounces.  Should  this  not  check  the  evacuation,  and  should  it  continue  as  mucous  as  at  first,  again  give 
castor  oil,  and  then  follow  it  up  by  either  of  the  drinks  directed  for  the  cure  of  scouring  or  looseness. 
(Vet.  Pharm.  fi552.) 

6473.  Diarrhoea  or  looseness.  This  complaint  originates  in  an  increased  peristaltic  motion  of  the 
intestines,  with  an  increase  of  their  watery  secretion,  and  is  distinguished  from  dysentery  by  the  purging 
being  complete  from  the  first,  and  seldom  occasioning  much  fever  or  disturbance  in  the  general  health, 
unless  exceedingly  violent  The  stools  are  merely  solutions  of  the  aliment,  and  unmixed  with  mem- 
branous films  as  in  dysentery  or  molten  grease.  It  sometimes  succeeds  to  over-strong  physic  ;  at  others 
the  food  itself  enters  into  new  combinations,  and  forms  a  purge.  Some  horses  have  their  bowels  consti. 
tutionally  weak,  as  lank. sided  small-carcased  ones,  where  the  mechanical  pressure  hurries  the  contents 
forwards'  Salt  mashes  and  sea  water  will  purge  horses  violently  sometimes.  In  violent  cases,  horn  down 
liquid  starch,  and  throw  up  the  same  by  clysters.  Give  astringents  (/'rf.  Pharm.  6j.5'J.  No.  1.)  two  or 
three  times  a-tiay  ;  keep  the  animal  warm  and  quiet.  In  the  milder  cases  and  in  habitual  scouring  change 
the  food.  The  change  should  be  generally  from  one  more  moist  to  one  less  so,  as  beans,  &c.  Barley  will 
sometimes  stop  looseness  ;  malt  usually  increases  it.  Buck-wheat  is  often  a  check  to  habitual  diarrhoea. 
Efficacious  astringents  will  be  found  in  the  Vet.  Pharm.  {SJb'-l.)  Repeat  either  of  these  night  and  morning. 
Give  but  little  water  and  that  little  warm. 

6174.  Colic,  flatulent  or  spasmodic,  called  also  gripes,  fret,  or  gul/ion,  is  an  important,  because  a 
frequent,  disease,  and  because  it  frequently  destroys  either  quickly  by  its  irritation,  or  by  its  degenerating 
into  the  red  or  inflammatory  colic,  when  improperly  treated  or  long  continued.  It  is  usually  very  sudden 
in  its  attack. 

6475.  The  causes  of  colic  are  not  alivat/s  apparent.  It  is  sometimes  occasioned  by  intestinal  stones, 
which  accumulate  to  a  great  size,  remaining  for  years  in  the  cells  of  the  colon,  until  some  accidental  dis- 
placement occasions  an  interrui)tiou  to  the  peristaltic  motion.  Cold  in  its  various  forms  is  a  parent  of 
colic  ;  but  under  the  form  of  cold  water  given  when  a  horse  is  hot  it  is  most  common.  In  some  horses  it 
is  so  frequent  as  to  become  a  constitutional  appendage. 

6476.  The  distinguishing  marks  between  colic  and  inftamtnation  of  the  bowels  are  gained,  according  to 
Blaine,  by  attending  to  the  following  circumstances  :  —  In  gripes  the  horse  has  violent  fits  of  pain,  but  they 
remit,  and  he  has  intervals  of  ease.  The  pain  in  red  colic  is  more  uniform  and  less  violent.  In  gripes, 
the  pulse  is,  in  general,  natural ;  in  red  colic  it  is  quicker  than  natural,  and  commonly  small.  The  ex- 
tremities are  not  usually  cold  in  gripes  ;  in  red  colic  they  usually  are.  In  gripes,  the  horse  attempts  to 
roll  on  his  back,  which  in  red  colic  he  seldom  does.  There  are  no  marks  of  fever  with  gripes,  as  red  eye- 
lids, inflamed  nostrils,  &c.  ;  but  in  red  colic  they  are  always  present.  When  spasmodic  colic  has  con- 
tinued some  hours,  it  is  always  proper  to  bleed  to  prevent  its  ending  in  inflammation  :  bleeding  in  the 
mouth  is  quite  useless.  Back-rake,  and  throw  up  clysters  of  warm  water,  one  after  another,  as  fast  as  pos. 
sible,  which  often  overcouies  the  irritation.  La  Fosse  recommends  a  curious  remedy  ;  but  as  it  can  always 
be  obtained,  and  has  the  sanction  of  long  experience,  it  may  be  tried.  An  onion  is  pounded  and  mixed 
up  with  some  powdered  savin;  in  default  of  which,  use  powdered  ginger.  This  is  to  be  introduced  up 
the  rectum  as  high  as  possible,  and  the  horse  is  to  be  then  moved  briskly  about.  An  onion  put  up  the 
fundament  whole  has  long  been  a  domestic  remedy.  The  following  is  recommended  by  Blaine  :  —  Spirit  of 
vitriolic  cether,  an  ounce  ;  powdered  opium,  one  drachm  ;  oil  of  turpentine,  three  ounces ;  tcarm  ale,  a 
pint.  He  also  recommends  the  following  more  simple  remedy  as  always  at  hand  :  — The  expressed  juice  of 
two  or  three  large  oiiions,  co7nmon  gin,  common  oil,  of  each  half  a  pint ;  mix  and  give.  White  recom- 
mends a  pint  of  brandy,  or  of  gin,  with  water,  as  an  excellent  carminative.  Clark,  who  has  expressly 
written  on  gripes,  extols  the  virtues  of  a  mixture  thus  made;  which,  if  it  have  the  qualities  he  attri- 
butes to  it,  and  which  there  is  no  reason  to  doubt,  no  agriculturist,  coach  or  post  master  should  be 
without  it  :  —  Pitnentobcrri/,  culled  also  allspice,  ground  fine,  half  a  pound  ;  spirits  of  wine,  and  of  water, 
of  each  a  pint  and  a  half :  infuse  these  together,  and  keep  for  use.  Give  a  quarter  of  a  pint  every 
hour  until  full  relief  is  obtained ;  hand  rubbing,  wisping,  or  fomenting  the  bowels  with  hot  water  at 
the  time. 

6477.  Inflarnmation  of  the  intestines  from  wounds  in  the  belly  frequently  occurs ;  and  these  injuries  may 
happen  in  leaping  over  hedges  or  pale  gates,  or  may  be  inflicted  by  the  horns  of  a  cow.  Sometimes  the 
strong  tendinous  covering  of  the  belly  is  ruptured,  while  the  skin  remains  entire  ;  the  gut  then  protrudes 
and  forces  out  the  skin  into  a  tumour.  The  first  thing  to  be  done  is  to  put  the  gut  back,  taking  care  at 
the  same  time,  otherwise  extensive  inflammation  follows,  to  remove  any  dirt  or  other  matter  that  may  be 
sticking  to  it ;  for  which  puqjnsc,  should  it  be  found  necessary,  it  may  be  washed  with  warm  water,  but 
with  nothing  stronger.  If  the  gut  cannot  be  returned,  from  its  being  full  of  air,  and  the  opening  in  the 
belly  be  too  small  to  put  it  back  again,  such  opening  inay  be  carefully  eulaiged  to  the  necessary  size;  but 
if  the  animal  can  be  thrown  upon  his  back  conveniently,  a  great  deal  may  be  done  that  cannot  otherwise 
be  accomplished.  After  the  gut  is  nriirned  the  skin  only  should  be  stitched  up,  and  a  cushion  of  several 
folds  of  old  linen  and  tow  being  [ilaced  in  the  wound,  it  should  be  kept  in  its  situation  by  means  of  a  wide 
bandage  rolled  round  the  body,  and  carefidly  .secured.  The  animal  should  then  be  copiously  bled,  and 
have  his  bowels  emptied  by  clysters.  'I  he  only  food  he  should  be  allowed  is  grass,  or  bran  mashes,  and 
that  only  in  moderate  quantity.  When  the  di-stention  of  the  intestines  wholly  prevents  their  return,  it 
would  bo  prudent  to  !)unctufe  them  with  a  very  fine  instrument,  and  thus  to  sufl'er  the  air  to  escape, 
which,  although  subjecting  the  horse  to  the  risk  of  inflammation,  is  better  than  the  certainty  of  death  by 
having  the  intestines  protruded. 

6478.  IVorms  of  horses  are  of  several  kinds.  First,  bots  in  the  stomach  ;  but  which,  as  they  mostly  attach 
themselves  to  the  hard  insensible  ]>art  of  that  organ,  seldom  do  harm.  Clark  fancifully  supposes  they  do 
good,  and  devises  means  lor  furnishing  them  when  not  in  existence.  The  hot  is  the  larva  of  the  ££'  strus 
equi,  a  fly  which  deposits  its  eggs,  it  is  supposed,  on  the  grasses  on  which  horses  feed,  and  probably  on 
parts  of  the  horse  himself,  from  whence  they  pass  into  the  stomach  by  the  food  or  bv  being  licked  oil! 
Certain  it  is  they  get  there,  are  hatched,  ana  there  remain  hanging  to  tlie  coats  of  it  i)y  two  tentacnla;j 
receiving  the  juires  of  the  masticated  food  as  nutriment.  After  a  considerable  time  they  make  their  way 
out  by.  the  anus,  drop  on  the  ground,  and  are  first  transformed  into  chrysalids,  and  afterwards  into  parent 
flies.  When  bots  fix  themselves  on  the  sensible  portion  of  the  stomach  they  may  do  harm;  but  no 
medicine  that  we  know  of  will  destroy  them.  The  teres,  or  large  round  worm,  sometimoN  occasions  mis- 
chief, when  it  exists  in  great  numbers,  such  as  a  stariiig  coat,  binding  of  the  hide,  irregular  appetite,  and 
danmiy  mouth.  The  best  remedy  is  the  SpigMi«  marylandica  or  Iixlian  pink,  in  daily  dosrs  of  half  an 
ounce.  Tie'nia  are  not  common  in  the  horse;  now  and  then  they  exist,  and  .ire  best  coinbatcd  bv  weekly 
doses  of  oil  of  turpentine,  three  ounces  at  a  time,  mixed  by  means  of  the  yolk  of  an  egg  with  half  a 
pint  of  ale.  The  A'scaris  or  thread-worms  are  best  removed  by  mercurial  purgatives.  I'lie  existence  of 
worms  may  be  known  by  the  appearance  of  a  yellow  matter  under  the  tail,  and  l)y  the  disposition  the 
horse  has  to  rub  his  fundament.  Blaine  recommends  the  following  vermifuge  :  —  Powdered  arsenic,  eight 
grains  ;  pewter  or  linfinely  scraped  ;  f'enice  turpentine,  half  an  ounce  :  inake  into  a  ball,  and  give  every 
morning.  He  also  recommends  salt  to  be  given  daily  with  the  food  ;  which  i^^rces  witli  our  own  expe- 
rience as  one  of  the  best  vermifuges  known.  It  is  a  fact  acknowledged  by  the  residents  along  the  sea- 
coast,  that  horses  troubled  with  worms  will  often  voluntary  drink  l.irgdy  of  sea  water,  and  thus  cure 
themselves. 

6479.  'J'he  riijicases  of  the  liver  are  acute  inflammation  or  hepatitis,  and  chronic  inflammation  or  yellows 
UepatUis  IS  the  acute  inflammation  of  this  organ,  which,  like  the  lungs,  stomach,  and  intestines  may 
s)>ontaneously  take  on  the  allcction.    'ilic  s.vn  i  t.n,,.-  .-c  r.ol  iiuUke  tho.c  which  attend  red  colic,  but  with 
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less  violence.  If  it  bo  not,  hnwci'er,  arrested,  the  termination  will  be  equally  fatal.  About  the  third  day 
the  whites  of  the  eyes  turn  yellow,  and  the  mciuth  also.  Bleeding,  blisterins,  and  purgatives  form  the 
methods  of  cure  as  practised  in  red  colic. 

fil-S().  Chronic  i iiflammalhm  or  t/ci'/ows.  The  liver  of  horses  is  less  complex  than  that  of  many  other 
animals,  and  is  therefore  not  very  liable  to  disease;  indeed  .some  authors  affirm  that  the  horse  is  never 
affected  with  jaundice,  but  that  the  yellowness  of  skin  is  a  mere  stomach  affection  :  this  is,  however, 
erroneous  ;  and  not  only  does  the  liver  become  hardened  and  thickened  occasionally,  but  the  bile  becomes 
diseased  and  is  thrown  out  in  that  stale  by  the  blood  over  the  body.  If  fever  be  present,  bleed,  but  if  the 
symptoms  present  no  token  of  active  inflammation,  give  each  night  ten  grains  of  calomel,  and  every  ten 
days  w.^rk  it  off  with  a  mild  dose  of  physic.  It  is,  however,  necessary  to  remark,  that  it  is  not  every 
yellowness  of  the  skin  that  betokens  cither  an  acute  or  chronic  inflammation  of  the  liver.  It  is  the  pro- 
|)erty  of  every  serious  inflammation  of  any  of  the  important  organs  of  the  chest  and  belly,  to  communi- 
cate a  portion  of  the  evil  to  the  other  organs  immediately  in  conjunction  with  the  liver  :  thus  an  affection 
of  the  stomach  or  intestines,  of  the  inflammatory  kind,  very  often  occasions  redness  of  the  membranes  of 
the  nose,  eyelids,  &-c.  &c. 

6481.  Diseases  of  the  urinary  organs.  Inflammation  of  the  kidneys  is  an  idiopathic  affection,  not  one 
of  frequent  occurrence;  but  as  brought  on  by  injuries,  such  as  over-riding,  heavy  loads,  or  violent  diu- 
retics, it  is  not  unfrequcnt :  when  idiopathic,  it  may  be  the  effect  either  of  cold,  heating  food,  or  a  trans- 
lation of  some  other  inflammation;  in  which  cases,  it  comes  on  suddenly,  and  assumes  the  same  febrile 
appearaiK;es  that  other  intestine  inflammations  produce;  but  there  is  not  often  great  apparent  pain,  but  a 
frequent  inclination  to  stale,  the  quantity  made  being  so  small  as  almost  to  amount  to  a  stoppage  of  urine, 
which  is  less  or  more  complete,  as  one  or  both  kidneys  are  affected.  What  little  urine  is  made  is  also  at 
first  very  thick,  and  then  bloody.  When  the  disease  is  the  effect  of  external  injury,  the  urine  is  not  so 
scanty,  but  is  more  bloody  ;  and  this  symptom  precedes  the  other.  There  is  usually  much  pain  and  still- 
ness about  the  loins  ;  and  we  learn  from  Blaine,  that  a  swelling  and  a  paralytic  affection  of  the  hind  leg, 
of  the  side  of  the  affected  kidney,  sometimes  is  a  feature  in  the  complaint.  To  distinguish  this  inflam- 
mation from  that  of  the  neck  or  body  of  the  bladder,  with  which  it  may  be  confounded,  the  same  author 
recommends  that  the  hand  be  passed  up  the  rectum :  when,  if  the  affection  belong  to  the  kidneys,  the 
bladder,  whether  full  or  empty,  will  not  be  hotter  than  usual;  but  the  contrary  occurs  when  any  part  of 
the  bladder  is  the  seat  of  the  disease. 

fjt82.  The  treatment  must  be  active,  and  in  most  respects  similar  to  what  has  been  recommended  for 
red  colic,  as  regards  emirtying  the  bov/els,  and  endeavouring  to  lessen  the  arterial  action  by  bleeding  ;  but 
here  we  must  carefully  abstain  from  irritating  the  kidneys  by  diuretics  internally,  or  blisters  exlcrnally. 
A  newly  stripped  sheepskin  placed  over  the  loins,  or  active  fomentations  of  hot  water,  are  the  only 
sources  of  counter-irritation  that  are  proper  ;  neither  should  diluting  liquors  be  pressed,  on  account  of  the 
distention  they  occasion,  but  no  evil  can  arise  from  frequent  warm  clystering. 

()483  Inflammation  of  the  bladder.  When  tlie  body  of  the  bladder  becomes  inflamed,  there  is  frequent 
staling  from  the  very  first  attack  ;  but  when  the  neck  of  the  bladder  is  the  seat  of  the  evil,  the  squeezing 
out  of  a  few  droi)s  will  only  take  place  when  the  bladder  has  become  filled,  which  may  be  known  by  pass- 
ing the  hand  up  the  rectum.  The  treatment  will  be  alike  in  both  cases,  and  is  the  same  as  recommended 
for  the  last  affection.  It  must  be  evident,  that  warm,  mild,  and  frequent  clystering  must  here  be  [leeu- 
liarly  advisable. 

6484.  Strangury  or  suppression  of  urine,  incontinence  of  urine,  bloody  urine.  Strangury  may  arise 
from  an  injury  done  to  the  kidneys,  or  to  the  bladder,  by  strains,  or  by  the  absorption  of  irritating  matters. 
In  these  cases,  bleed  if  there  be  fever,  and  if  not,  merely  give  the  horse  absolute  rest;  mash  him,  give 
gruel,  and  warm  his  water  for  drink.  Bloody  urine  should  be  treated  in  the  same  way ;  some  horses  have 
such  a  natural  or  acquired  weakness  of  kidneys,  as  to  stale  blood  with  their  urine  on  every  occasion  of 
over-exertion  :  the  means  frequently  used  for  relief  are  such  as  aggravate  the  complaint,  and  indeed  are 
often  the  occasion  of  it,  which  are  diuretics.  Strong  diuretics  injure  horses  more  than  strong  physic,  and 
benefit  them  less  than  any  other  of  the  popular  means  made  use  of.  In  retentions  of  urine,  but  particu- 
larly in  the  case  of  bloody  urine,  they  are  absolutely  improper. 

6485.  Diabetes,  profuse  staling,  or  pissing  evil.  This  disease  is  more  frequently  forced  on  the  horse 
by  long-continued  diuretics,  or  from  a  similar  efi'ect  brought  on  by  kiln-dried  oats,  mow-burnt  hay,  and 
some  green  vegetables,  than  acquired  from  constitutional  indisposition.  The  horse  first  stales  often  and 
profusely,  he  then  becomes  weak  and  faint,  and  sweats  on  any  exertion.  If  it  be  at  all  constitutional,  his 
hide  is  bound  from  the  beginning,  and  his  urine  will  have  a  sweet  taste  ;  but  if  his  appetite  were  good, 
and  Ills  coat  sleek,  bright,  and  clastic  when  the  urine  was  first  observed  to  be  immoderate,  the  evil  arises 
from  some  fault  in  the  feeding,  clothing,  exercise,  or  other  management  of  the  horse.  Examine  into 
these  matters,  particularly  into  the  food,  and  next  the  water.  Enquire  whether  diuretics  have  been  given, 
under  an  erroneous  supposition  of  increasing  the  coiiditiem,  and  alter  what  may  be  amiss.  If  this  do  not 
remove  the  complaint,  try  the  following,  after  Riaine's  directions  :  — Liver  of  sulphur,  two  drachms  ;  uva 
tirsi,four  drachms  ;  oak  biirh,  one  ounce  ;  catechu,  half  an  ounce  ;  alum,  half  a  drachm  :  give  as  a  daily 
drink  in  a  pint  of  water. 

6486.  Stc7te  and  gravel.  Calculous  concretions  arc  not  uncommon  in  the  large  intestines  of  horses, 
where  they  grow  sometimes  to  an  enormous  size,  lodged  in  one  of  the  cells  usually,  and  where  they  occa- 
sion but  little  inconvenience,  except  a  displacement  occurs,  when  serious  evils,  as  colic,  inflammation,  or 
total  stop|iage,  follow.  In  the  bladder,  stone  is  very  seldom  found;  and  there  is  reason  to  believe,  that 
though  gravel  is  a  commem  term  in  the  farrier's  list,  that  it  seldom  if  ever  occurs  ;  injuries  of  the  kidneys 
and  bladder  being  usually  mistaken  for  it 

SuBSF.CT.  6.      Diseases  of  the  Skin. 

6487.  Mange  is  a  contagious  disease  not  uncommon  among  low-bred  and  badly  kept  horses,  but  which 
is  seldom  generated  in  those  properly  managed.  When  it  is  the  effect  of  impoverished  blood,  a  different 
course  of  feeding  must  be  substituted,  not  heating,  but  cooling  though  generous  ;  as,  carrots,  speared  corn, 
malt  mashes,  stable  soiling,  &c.  When  it  arises  in  full-fed  horses,  bleed  twice,  lower  the  feeding,  substi. 
tuting  for  corn  soilings, carrots,  or  barn  mashes.  Give  a  nightly  alterative  {I'et.  Plwrm.  (-^tM.  No.  1.  or  2.), 
and  dress  with  either  of  the  mange  dressings.  [Vet.  I'harm.  65S'J.)  After  a  cure  has  been  effected,  care- 
fully clean  all  the  apartments  with  soap  and  water. 

6488.  Surfeit  will  now  and  then  degenerate  into  mange,  but  more  generally  it  is  brought  on  by  a  fulness 
of  habit  acted  on  by  sudden  transitions  from  cold  to  heat,  or  heat  to  cold  ;  it  is  likewise  not  unfrequently 
the  consequence  of  over-fatigue.  If  it  show  a  disposition  to  spread,  and  the  skin  become  scaly  and  scurfy, 
treat  as  under  mange ;  otherwise  treat  as  directed  under  want  of  condition.    (6423  ) 

618P.  fl'arblcs  are  of  the  nature  of  surfeits  in  many  instances,  in  others  they  are  brought  on  by  the 
])ressure  of  the  saddle,  which  either  suppurate  and  burst,  or  become  indolent  and  remain  under  the  name 
of  si(fasts.  In  the  early  state,  bathe  them  with  chamberlye  or  vinegar  :  if  they  proceed  to  suppuration, 
refrain  ;  and  when  they  neither  go  back  nor  come  forward,  put  on  a  pitch  plaster,  and  if  this  do  not  pro- 
mote sup))uration,  let  the  sitfast  be  dissected  out. 

f>490.  Warts  are  common  to  old  horses,  and  had  better  be  put  up  with,  unless  they  be  situated  in  some 
inconvenient  or  very  conspicuous  part.  In  this  case,  tie  a  thread  tightly  around  the  root,  and  the  wart 
will  drop  off,  or  it  may  be  cut  oft'  Blaine  recommends  the  following,  when  warts  .-.re  too  numerous  to  be 
so  removed  :  —  Crude  sal  ammoniac,  two  drachms  ;  powdered  savin,  one  ounce  ;  lard,  an  ounce  and  a  half. 

G491.  Hide  bound  is  a  state  of  the  skin,  where  the  interstitial  matter  between  that  and  the  fleshy  pan. 
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nicle  is  not  in  a  state  to  allow  of  its  pliancy  and  elasticity.  The  binding  down  of  the  hide  thus  closely 
acts  on  the  hair,  which  it  p'-otrudes  in  a  contrary  direction  to  its  naturally  inclined  position  ;  and  thus  a 
staring  coat  usually  accompanies  hide  binding.  In  considering  the  subject  of  condition  (tHi5.),  we  have 
seen  that  it  is  not  a  disease  of  itself,  but  is  in  every  instance  a  symptom  only. 

SuBSECT.  7.      Glanders  and  Farcy. 

6492.  The  glanders  is  the  opprobium  mcdicorum,  for  hitherto  no  attempts  have  succeeded  in  the  cure 
of  more  than  a  few  cases.  By  some  peculiar  anomaly  in  tlie  constitution  of  the  horse,  although  con- 
clusive proofs  are  not  wanting  that  this  and  farcy  are  modifications  of  one  disease,  and  can  each  generate 
the  other  ;  yet  the  one  is  incurable,  while  the  other  is  cured  every  day.  When  glanders  has  been  cured, 
the  time  and  labour  necessary  to  accomplish  the  end  has  sw.illowed  up  the  value  of  the  horse  ;  and  has 
also,  in  many  supposed  instances  of  cure,  left  the  animal  liable  to  future  attacks  which  have  occurred. 
The  experiments  on  glanders,  pursued  at  the  veterinary  college  and  by  White  of  Exeter,  have  thrown 
great  light  on  the  disease  itself,  its  causes,  connexions,  and  consequences;  but  have  done  little  more. 
From  these  we  are  led  to  conclude  that  glanders  will  produce  farcy,  and  that  farcy  can  produce  glanders; 
that  glanders  is  highly  infectious,  and  that  such  infection  may  be  received  by  the  stomach,  or  by  the  skin 
when  it  is  at  all  abraded  or  sore  ;  and  it  is  also  probable,  that  it  is  received  by  the  noses  of  horses  being 
rubbed  against  each  other.  White's  experiments  go  to  prove  that  the  air  of  a  glandered  stable  is  not  in- 
fectious ;  but  this  matter  is  by  no  means  certain,  and  should  not  be  depended  on  without  a  greater  body 
of  evidence. 

649).  The  marks  of  glanders  are  a  discharge  of  purulent  matter  from  ulcers  situated  in  one  or  both 
nostrils,  more  often  from  the  left  than  the  right.  This  discharge  soon  becomes  glairy,  thick,  and  white- 
of-egg-like:  it  afterwards  shows  bloody  streaks,  and  is  fetid.  The  glands  of  the  jaw  of  the  aticcted  side, 
called  the  kernels,  swell  from  an  absorption  of  the  virus  or  poison ;  and  as  they  exist  or  do  not  exist,  or  as 
they  adhere  to  the  bone  or  are  detached  from  it,  so  some  prognosis  is  vainly  attempted  by  farriers,  with 
regard  to  the  disease ;  for  in  some  few  cases  these  glands  are  not  at  all  affected,  and  in  a  great  many 
they  are  not  boiuid  down  by  the  aiTection  to  the  jaw.  As  there  are  many  diseases  which  excite  a  secre- 
tion of  matter  from  the  nose,  and  which  is  kept  up  a  considerable  time,  so  it  is  not  always  easy  to  detect 
glanders  in  its  early  stages.  Strangles  and  violent  colds  keep  up  a  discharge  from  the  nostrils  for  weeks 
sometimes.  In  such  cases  a  criterion  may  be  drawn  from  the  existence  of  ulceration  within  the  nose, 
whenever  the  disease  has  become  confirmed.  These  glanderous  chancres  are  to  be  seen  on  opening  the 
nostril  a  little  way  up  the  cavity,  sometimes  immediately  opposed  to  the  opening  of  the  nostril ;  but  a 
solitary  chancre  should  not  determine  the  judgment.  The  iiealtli  olten  continues  good,  and  sometimes 
the  condition  also,  until  hectic  takes  place  from  absorption,  and  the  lungs  participate,  when  death  soon 
closes  the  scene. 

6494.  The  treatment  of  glanders,  it  has  already  been  stated,  is  so  uncertain  that  it  is  hardly  worth  the 
attempt ;  however,  when  the  extreme  value  of  the  horse  or  the  love  of  experiment  leads  to  it,  it  may  be 
regarded  as  fixed  by  experience,  that  nothing  but  a  long  course  of  internal  remedies,  drawn  from  the 
mineral  acids,  can  effect  it.  These  have  all  been  tried  in  their  endless  variety  :  White  recommends  the 
mildest  preparations  oi  mcrcxu-y,  a.f,  tethiops  mineral ;  under  the  conviction  that  the  more  acrid  prepar- 
ations disturb  the  powers  of  the  constitution  so  much,  as  to  destroy  as  cHectually  as  the  disease.  At  the 
veterinary  college  the  suljihate  of  copper  ^blue  vitriol)  has  been  long  in  use.  Others  have  used  the  sul- 
phates of  iron  and  zinc.  Clark  recommends  the  daily  administration  of  a  drink  or  ball,  composed  of  the 
following  ingredients  :  —  Sulphate  of  zinc,  15  grains  ;  poivdercd  cantharides,  7  grains  ;  powdered  allspice 
15  grains  ;  of  the  utility  of  which  he  gives  one  or  two  extraordinary  proofs,  and  Mr.  Sewell  still  attaches 
much  importance  to  its  use,  in  such  daily  doses  as  the  stomach  will  bear.  Blaine  appears  but  little  san- 
guine as  to  any  medical  treatment,  but  recommends  a  union  of  the  mineral  acids  in  the  same  proportions, 
and  with  the  same  cautions,  as  are  detailed  under  farcy.  (r>49fi.) 

6495.  The  farcy  is  a  disease  more  easily  cured  than  the  glanders,  of  which  our  daily  experience  convinces 
us  ;  farcy,  or  farcin,  attacks  under  distinct  forms,  one  of  which  aflfects  the  lymphatics  of  the  skin,  and  is 
called  the  bud  or  Imllun  farcy  :  the  other  is  principally  confined  to  the  hind  legs,  which  it  affects  by  large 
indurations,  attended  with  heat  and  tenderness.  A  mere  dropsical  accumulation  of  water  in  the  legs 
sometimes  receives  the  name  of  ivater  farcy  ;  but  this  has  no  connection  whatever  with  the  true  disease  in 
question.    Farcy  is  very  contagious,  and  is  gained  from  cither  the  matter  of  farcy  or  from  that  of  glanders. 

6496.  Treatment  offircij.  'l"hc  liistendcd  lymphatics  or  buds  may  often  be  traced  to  one  sore,  which 
was  the  originally  inoculated  part;  and  in  these  cases  the  destruction  of  this  sore,  and  that  of  all  the 
farcied  buds,  will  frequently  at  once  cure  the  disease,  which  is  here  purely  local.  15ut  when  the  disease 
has  proceeded  farther,  the  virus  must  be  destroyed  through  the  medium  of  the  stomach  ;  although,  even 
in  these  cases,  the  cure  is  rendered  more  speedy  and  certain,  by  destroying  all  the  diseased  buds,  by  caustic 
or  by  cautery.  Perhaps  no  mode  is  better  than  the  dividing  them  with  a  sharp  firing-iron  ;  or  if  deeper 
seated,  by  opening  each  with  a  lancet,  and  touching  the  inner  surface  with  lapis  infernalis.  The  various 
mineral  acids  may  any  of  them  be  tried  as  interntd  remedies  with  confidence ;  never  losing  sight  of  the 
necessity  of  watching  their  effects  narrowly,  and  as  soon  as  any  derangement  of  the  health  appears,  to 
desist  from  their  use.  Oxyinuriate  of  quicksilver  (corrosive  sublimate)  may  be  given  in  daily  doses  of 
fifteen  grains;  oxide  of  arsenic  may  also  be  given  in  similar  doses.  The  subacctate  of  copper  (verdigris) 
may  also  be  tried,  often  with  great  advantage,  in  doses  of  a  drachm  daily.  Blaine  joins  these  preparations, 
and  strongly  recommends  the  following  :  — ().ry  muriate  of  quicksilver,  oxide  of  arsenic,  subacctate  of  copper, 
of  each  eight  rains  ;  sulphate  ofcofjier,  one  scrztple  ;  make  into  a  ball  and  give  every  morning,  carelully 
watching  the  effects ;  and  if  it  be  found  to  occasion  distress,  divide,  and  give  half,  night  and  morning. 
The  same  author  professes  to  have  received  great  benefit  from  the  use  of  the  following  :  —  The  expressed 
Juice  of  clivers  or  goose-grass,  a  strong  dccocliim  of  henipsceds,  and  of  sassafras,  of  each  six  ounces,  to  be 
given  after  the  ball.  It  remains  to  say,  that  whatever  treatment  ispursued  either  with  respect  to  farcy 
or  glanders  will  be  rendered  doubly  efficacious  if  green  meat  be  procured,  and  the  horse  be  fed  wholly 
on  it;  provided  the  bowels  will  bear  such  food  :  but  if  the  medicines  gripe,  by  being  joined  with  green 
food,  add  to  the  diet  bean-meal.  When  green  meat  cannot  be  procured,  carrots  usually  can  ;  and  when 
they  cannot,  still  potatoes  may  be  boiled,  or  the  corn  may  be  speared  or  malted.  As  a  proof  of  the  beneficial 
effects  of  green  meat,  a  horse,  so  bad  with  farcy  as  to' be  entirely  despaired  of,  was  drawn  into  a  field  of 
tares,  and  nothing  more  was  done  to  him,  nor  further  notice  taken  of  him,  although  so  ill  as  to  be  unable 
to  rise  from  the  ground  when  drawn  there.  By  the  time  he  had  eaten  all  the  tares  within  his  reach,  he 
was  enabled  to  struggle  to  more ;  finally,  he  rose  to  extend  his  search,  and  perfectly  recovered. 

SuBSECT.  8.     Diseases  of  the  Extremities. 

6497.  Shoulder  strains  are  very  rare,  most  of  the  lamenesses  attributed  to  the  shoulder  belong  to  other 
parts,  and  particularly  to  the  feet.  Out  of  one  hundred  and  twenty  cases  of  lameness  in  the  fore  extre- 
mities, Blaine  found  that  three  otily  arose  from  ligamentary  or  muscular  extension  of  the  shoulder. 
When  a  shoulder  strain  does  happen,  it  is  commonly  the  consequence  of  some  slip,  by  which  the  arm  is 
forced  violently  outwards.  It  is  less  to  be  wondered  at  than  at  first  seems  probable,  that  farriers  mistake 
foot  lameness  for  shoulder  strains,  when  we  reflect  that  a  contracted  foot  occasions  inaction,  and  a  dis- 
position to  favour  the  limb  l/y  pointing  it  forward,  which  thus  w.istes  the  muscles  of  the  shoulder.  Seeing 
one  shoulder  smaller  than  tlie  other,  the  evil  is  supposed  to  be  there,  and  it  is  l>egged,  blistered,  and  fired. 
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or  the  liorse  is  swam  for  it  to  his  torture,  and  the  increase  of  the  foot's  contraction  by  tlie  confinement. 
In  real  shoulder  strains,  the  toe  is  draggeil  along  the  ground  while  in  motion  ;  at  rest  it  is  planted  forward, 
but  resting  on  the  point  of  the  toe.  When  the  lameness  is  in  the  foot,  tlie  horse  points  his  foot  forward 
also,  but  he  does  so  with  the  whole  limb  unbent,  and  the  foot  flat  These  ditierences  are  highly  necessary 
to  attend  to,  as  well  as  the  peculiar  difficulty  whiih  is  always  apparent  in  moving  down  hill,  which  he 
does  with  reluctance,  and  by  swingint;  his  leg  round  to  avoid  flexing  it  This  lameness  may  be  farther 
brought  to  the  test  by  lifting  up  the  fore  leg  considerably,  which,  if  the  evil  be  in  tlie  shoulder,  will  gi\e 
great  pain.     The  muscles  between  the  fore  legs  are  likewise  tumefied  and  tender  in  these  cases. 

()4f)8.  The  treatment  consists,  when  it  is  recent,  in  bleeding  in  the  plate  vein,rowelling  in  the  chest,  and 
fomenting  with  hot  water  two  or  three  times  a  day.  When  the  heat  and  tenderness  have  subsideil,  first 
bathe  daily  with  the  astringent  wash  for  strains  [Vet.  Pliarm.  ()5i3j.  No.  1  )  for  a  week;  and  afterwards, 
if  necessary,  proceed  to  blister  in  the  usual  manner. 

6499.  Strain  in  the  whirl  bone.  (63^.)  This  important  joint  is  sometimes  strained,  or  its  ligaments  and 
muscles  unnaturally  extended,  from  a  greater  force  being  applied  to  them  than  their  structure  is  able  to 
bear,  or  their  powers  to  resist :  a  Ission  takes  place  of  some  of  their  fibrilla-,  or  in  lesser  injuries  their 
elasticity  is  injured  by  being  put  on  the  stretch  beyond  their  power  of  overcoming  again.  In  all  such 
cases,  the  parts  react,  and  inflammation  follows  ;  by  which  heat,  tenderness,  and  swelling  ensue. 

GoOO.  Treatment.  The  first  indication  is  the  same  in  this  as  in  all  ligamentary  strains,  which  is  to 
moderate  the  inflammation  by  fomentations,  &c.  &c.,  and  when  that  has  subsided,  to  endeavour  by 
astringents  and  bracers  to  restore  the  tone  of  the  parts  :  after  which,  if  any  swelling  remains,  from  the 
extravasated  blood  becoming  organised,  to  promote  its  absorption  by  mercurial  frictions,  and  blistering. 
This  applies  to  all  strains,  and  will  direct  the  treatment  therefore  of  th.at  of  strain  in  the  articulation  of 
the  thigh  with  the  body  also. 
6501.  Strain  in  the  stifle,  is  treated  in  the  same  manner. 

(i-jO'i.  Strain  or  clap  in  the  baek  sinews.  This  is  generally  an  injury  done  to  the  sheaths  of  the  tendons, 
or  of  the  ligaments  which  bind  them  down.  In  very  aggravated  cases,  it  sometimes  occurs  that  even  the 
tendons  themselves  are  extended  beyond  their  capacity.  The  heat,  swelling,  and  tenderness  are  first  to 
be  combated  by  fomentations,  and  if  these  be  extreme,  bleed  also,  and  give  a  dose  of  physic.  Next 
proceed  to  poultice  with  saturnine  applications,  until  the  heat  and  swelling  are  reduced  :  then  use  tonics, 
astringent  ivash  {I'et.  Pharm.  (),555.  No.  1.  or  2.):  bandage  and  exercise  very  carefully.  If  swelling 
remain  after  heat,  pain,  and  lameness  are  past;  or  when  lameness  only  remains,  after  all  heat  is  gone, 
proceed  to  blister  mildly  twice.  In  all  cases  of  ligamentary  extension  when  the  heat  has  subsided,  the  part 
may  be  considered  as  in  a  state  of  atony ;  and  bandages  judiciously  applied  are  then  proper,  particularly 
during  the  day. 

().')03.  Rupture  of  the  tendons  and  ligaments  of  the  leg.  It  is  very  seldom  that  the  tendons  themselves 
are  ruptured,  Viut  the  suspensory  ligaments  are  more  often  so,  and  the  evil  is  called  breaking  down.  It  is 
usually  very  sudden,  and  the  fetlock  is  brought  almost  to  the  ground.  A  perfect  cure  is  seldom  obtained  ; 
but  the  inflammation  should  be  moderated  by  the  means  already  described,  and  the  heels  should  be  raised. 
A  laced  stocking  or  firm  bandage,  when  the  inflammation  has  subsided,  is  necessary ;  and  firing  is  often 
prudent  as  a  permanent  bandage. 

6  J(I4.  Strains  iif  the  ligaments  of  the  fetlock  and  coffin  joints  often  occur,  and  may  always  be  distinguished 
by  the  heat,  tenderness,  and  swelling.  Treat  as  already  described.  In  all  strains  of  the  leg,  attended  with 
Inflammation,  a  goulard  poultice  is  a  convenient  and  useful  ap|)lication.  The  goulard  water  should  be 
mixed  with  bran ;  and  a  worsted  stocking  being  drawn  over  the  foot,  and  up  the  leg,  it  is  first  tied  around 
the  foot ;  the  poultice  is  then  put  in,  and  the  stocking  fastened  around  the  leg  above  the  injury.  (ii:)36  ) 

()5().')  Mdllenders  and  sellendcrs  are  scurfy  scabby  eruptions,  affecting  the  back  of  the  knee,  and  ply  of 
the  hock  ;  common  only  in  coarse,  low-bred,  and  in  cart  horses.  Wash  with  soft  soap  every  day,  after 
which  anoint  with  an  unguent  formed  of  equal  parts  of  mercurial  ointment,  tar,  and  calamine  cerate. 

()506.  Broken  knees.  The  usual  cases  of  broken  knees  are  referrible  to  wounds  in  general ;  and  the 
treatment  of  them  in  nowise  diders  therefrom,  with  this  caution,  that  here  it  is  more  immediately  neces- 
sary, both  for  appearance  and  safety,  that  if  any  flap  of  skin  hang  apart,  to  cut  it  off,  or  the  wound  will 
heal  with  rugosed  edges.  But  when  the  joint  of  the  knee  is  broken  into  by  the  violence  of  the  injury,  it 
becomes  of  a  very  different  nature,  and  is  known  first  by  the  extreme  lameness  and  swelling  th.d  occur  ; 
and  next,  by  the  escape  of  a  slippery  mucus  not  unlike  the  white  of  an  egg.  If  this  continue  to  escape, 
violent  inflammation  follows,  and  cither  the  horse  or  the  joint  are  lost  by  it.  Farriers  are  apt  to  attempt 
to  stop  the  flow  of  the  Joint  oil,  as  it  is  called,  by  oil  of  vitriol,  or  other  escharotics,  which  treatment  is 
usually  followed  by  the  most  disastrous  consequences.  It  is,  however,  necessary  to  stop  the  immediate 
flow,  by  other  means  ;  the  best  of  which  is  by  a  fine  budding-iron  heated.  Should  the  laceration  be  con- 
siderable, this  cannot  be  done;  but  the  treatment  must  then  consist  of  saturnine  poultices,  bleeding, 
low  diet,  and  the  other  antifebrile  remedies,  until  the  swelling  has  subsided,  when  apply  the  astringent 
paste  recommended  by  Clark,  made  of  pipe-clay  and  alum,  every  day  ;  but  by  no  means  introduce  any 
escharotics. 

6oV~.  Spliyils  and  bone  spavin.i.  The  former  are  usually  situated  on  the  inner  side  of  the  canon  or 
shank  before ;  and  as  they  are  situated,  so  they  are  more  or  less  injurious.  When  buried,  as  it  were, 
within  the  tendons  or  back  sinews,  they  are  very  apt  to  lame  the  horse  seriously  ;  but  when  situated  on 
the  plain  bone,  unless  they  be  very  large,  they  seldom  do  much  injury.  If  a  splint  be  early  attended  to, 
it  is  seldom  difficult  to  remove.  Blaine  recommends  the  swelling  tube  rubbed  night  and  morning  for  five 
or  six  days,  with  a  drachm  of  mercurial  ointment,  rubbing  it  well  in  ;  after  which  to  apply  a  blister,  and 
at  the  end  of  a  fortnight  or  three  weeks  to  apply  an(jther.  In  very  bad  cases,  he  reconunends  firing  in  the 
lozenge  form. 

6;X)S.  Bone  spavin  is  an  exostosis  of  the  hock  bones,  the  treatment  of  whith  in  nowise  differs  from  that 
of  splint;  except  that  as  a  spavin  in  general  is  more  injurious  than  a  splint,  so  it  is  more  necessary  to 
commence  the  treatment  early,  and  to  continue  it  energetically.  From  the  greater  complexity  of 
structure  in  the  hock,  spavin  is  not  so  easily  removed  as  splint,  and  more  usually  requires  the  application 
of  firing. 

C)509.  Ring  bone  is  of  the  same  nature,  being  an  exostosis  or  bony  circle  formed  around  the  coronet,  the 
treatment  of  which  is  the  same  with  that  of  splint  and  .spavin. 

G510.  Blood  spat'in,  hog  Sjiafin,  and  thoroughpin,  are  all  of  them  originally  of  the  nature  of  windgalls, 
and  are  nothing  more  than  enlargenunts  of  the  bursal  capsules  described  in  the  anatomy,  as  surrounding 
tendons,  ligaments,  and  bones,  to  tunii?h  them  with  a  lubricating  medium.  By  over-exertion  or  hard 
work  these  bursal  bags  become  extended,  and  their  contents  increased  and  distended  into  puffy  swellings 
in  the  hock,  called,  when  on  the  ply,  hog  s)  avin.  'I'he  pressure  of  this  sometimes  occasions  a  varicose  state 
of  the  superficial  vein,  which  passes  directly  over  it  on  the  inner  side  of  the  hock,  and  which  enlargement 
then  receives  the  name  of  blood  spavin.  When  the  bursal  enlargement  extends  through  the  hock,  it  is 
called  thoroughpin.  When  it  is  situated  below,  in  the  bursa;  of  the  flexor  ten<lons,  near  the  fetlock  joint, 
it  receives  the  name  of  ivindgnlt. 

tiiill.  The  treatment  of  a\\  these  cases  must  be  similar  in  principle,  and  consists  in  lessening  the  (lis. 
tended  sac ;  not  as  was  formerly  practised,  to  the  deslructiim  of  the  horse  often,  by  letting  out  the  con- 
tents of  these  windgalls;  but  by  strengthening  the  sides  of  the  tumours  by  stir.uilanis  or  by  pressure.  The 
more  active  stimulants  are  the  liqiiid  blister  (J'et.  Pliarm.  ti.'liii ),  milder  ones  are  found  in  the  astringent 
wash.  ( I'et.  Pliarm.  G5.)5.  No.  1.)  Bandages  assist  greatly,  when  well  a)>plicd  to  the  part,  and  in  desperate 
cases  firing  has  been  resorted  to,  which  is  notliing  mere  tlu-.n  a  nioie  violent  stimulant,  and  a  more  per- 
manent bandage. 
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()J12.  Capulcl  is  a  bursal  enlargement  of  the  point  of  the  hock,  and  is  to  he  treated  by  friction,  astringents, 
and  bandage. 

(1313.  Curb  is  an  inflammation  of  the  ligaments  at  the  back  of  the  hock,  and  is  usually  removed  by 
astringents.  ( Vet.  P/iarm.  6555.)  When  it  does  not  give  way  to  these,  the  sweating  liquid  blister  may  be 
applied.  (  J'ct.  Phiirm.  6563.) 

(j,»H.  Cracks  and  grease  maybe  considered  as  modifications  of  one  and  the  same  affection,  and  are  com- 
monly brought  on  by  some  neglect  in  all  horses;  but  when  they  occur  in  any  but  the  thick. heeled  low- 
bred animals,  they  are  invariably  so.  Over-feeding  or  underfeeding,  but  much  more  frequently  the  former, 
will  bring  it  on.  A  very  frequent  cause  of  it  is  the  practice  of  washing  the  legs  of  horses,  and  suffering 
them  to  dry  of  themselves.  In  every  case,  without  exception,  washing  tlie  legs  should  be  avoided,  unless 
they  be  rubbed  perfectly  dry  afterwards.  When  horses  have  long  hairs  about  their  heels,  and  are  washed 
and  then  left  wet,  the  evil  must  be  doubled  ;  as  the  evaporation  going  on,  cools  and  chills  the  heels,  and 
thus  produces  a  species  of  chilblain :  and  we  well  know  how  difficult  these  are  to  heal  when  broken. 
Cracks  in  the  heels  very  often  occur  in  horses  removed  too  suddenly  inio  full  keep  from  previous  straw  or 
grass,  or  from  these  to  a  hot  stable;  which,  by  the  heat  and  moisture  of  the  litter,  occasions  a  determin. 
ation  of  blood  and  humours  to  the  legs,  and  they  break  out  into  cracks  or  scabs,  from  which  issue  a  bloody 
ichor,  or  a  more  thick  matter.  Between  the  sores  the  hair  stares  and  gets  pen-feathered,  and  the  horse 
finds  difficulty  and  pain  in  moving. 

6515.  The  treatment  must  depend  on  the  state  in  which  the  animal  is  at  present.  If  there  be  reason  to 
suspect  the  horse  to  be  full  and  foul,  bleed,  lower  his  food,  soil  him  in  the  stable ;  or  mash  and  give  a  mild 
dose  of  physic.  But  when  some  mismanagement  is  the  sole  cause,  remove  that,  and  if  the  case  be  a  severe 
.one,  by  means  of  an  old  stocking  drawn  over  the  foot,  bury  the  whole  heel  in  a  poultice,  made  of  scraped 
carrots  or  turnips;  which  will  subdue  the  irritation,  and  bring  the  parts  into  a  state  to  bear  the  application 
of  the  astringent  paste  (Vet.  F/iar}».6i>57.  No.  2.),  or  if  more  convenient,  of  the  astringent  wash.  (I'et. 
Pliarm.  6555.  No.  1.  or  2.)  Moderate  exercise  should  be  continued,  and  the  heels  carefully  cleaned  from 
dirt  by  soft  soap  and  water  on  each  return  therefrom  ;  after  which,  always  again  apply  the  astringent. 

6516.  Grease  is  nothing  more  than  an  aggravated  state  of  the  same  affection,  and  is  more  common  to  the 
hind  than  to  the  fore  legs.  Coarse  fleshy-legged  horses  are  peculiarly  prone  to  the  affection,  from  the 
great  accumulation  that  takes  place  in  their  legs  ;  and  from  the  difficulty  that  the  capillaries  find  in  carry- 
ing the  increased  quantity  of  lymph  upwards.  In  these,  long  stable  confinement  should  be  avoided,  aiid 
when  that  is  impossible,  it  should  be  counteracted  by  exercise  frequently  and  judiciously  admini.stered. 
Many  cart  horses  never  go  out  but  to  work  :  they  often  work  three  days  incessantly,  or  nearly  so;  and 
they  perhaps  rest  two  days  entirely.  Can  it  be  wondered  at,  that  the  change  occasions  swelling,  acting 
on  the  weakness  and  exhaustion  of  previous  fatigue?  and  could  not  this  be  avoided  by  turning  out  for 
an  hour,  or  walking  for  half  an  hour  night  and  morning  ?  .Stable  soiling  should  be  used  ;  bleeding  and 
physicking  also  in  very  bad  cases;  and  when  the  inflammation  and  irritation  or  soreness  are  great,  the 
poultices  recommended  for  cracks  should  be  applied  until  these  circumstances  are  removed.:  afterwards 
commence  the  use  of  some  of  the  astringents  recommended.  (/V/.  Pharm.  6555.)  White  has  stated  two 
remarkable  cases  of  grease  cured  by  the  application  of  corrosive  sublimate,  in  the  form  of  a  wash,  as  of 
two  drachms  of  sublimate  to  ten  ounces  of  water  j  increasing  it  to  three  drachms,  if  the  pain  occasioned 
by  the  first  be  not  too  considerable.  Blaine  says  that  the  clivers  or  goose-grass  has  been  known  to  be  of 
great  service  in  bad  cases  of  grease  :  half  a  pint  of  the  expressed  juice  to  be  given  daily  as  a  drink  ;  and  a 
poultice  of  the  herb  to  be  applied  to  the  heels.  In  some  cases  of  long  standing  when  the  running  has 
ceased,  a  thickened  state  of  the  limb  remains,  which  is  best  removed  by  firing,  and  which  likewise  is  a 
preventive  to  a  return. 

SuBSECT.  9.      Diseases  of  the  Feet. 

6517.  Founder  of  t/ie  feet  IS  of  two  .kinds,  acute  and  chronic.  Acute  fowidcr  is  a  disease  that,  until 
lately,  was  less  understood  than  almost  any  other.  After  a  very  severe  day's  work,  or  when  very  much 
heated,  if  a  horse  get  a  sudden  chill  by  standing  in  snow  or  cold  water,  it  is  not  uncommon  for  him  to  be 
seized  with  universal  stiftiiess  and  every  symptom  of  great  fever.  Such  a  horse  is  said  to  be  body  foun- 
dered. By  degrees,  however,  it  is  observed  that  the  animal  has  an  extreme  disinclination  to  remain  on 
his  feet;  from  whence  it  will  appear  that  the  whole  of  them  are  affected.  When  the  horse  draws  his 
hind  feet  under  him,  his  fore  only  are  affected  :  and  when  he  draws  his  fore  feet  under  him,  the  hinder 
feet  are  the  seat  of  the  complaint;  but  which  is  seldom  the  case.  On  feeling  the  feet  they  will  be  found 
intensely  hot,  and  the  pastern  arteries  will  beat  with  great  violence.  After  a  few  days,  unless  the  disease 
abate,  a  separation  of  the  hoofs  from  the  coronet  takes  place,  and  at  last  they  fall  entirely  off". 

6518.  The  treatment.  At  the  commencement  of  the  disease  bleed  largely,  as  well  by  the  neck  as  from 
the  toe  of  each  affected  foot,  by  paring,  until  the  blood  flows  freely.  After  which  immerse  each  foot  in 
a  goulard  poultice  (6536.),  give  the  fever  powder  or  drink  {I'et.  P/iar7».  6578  and  6579.),  litter  up  to  the 
belly  ;  and  if  amendment  do  not  take  place,  renew  the  bleedings,  and  blister  round  the  pasterns. 

65iy.  Chrottic  founder,  contraction  or  fever  in  the  feet.  The  artificial  life  that  horses  lead  subjects  them 
to  many  diseases;  one  of  the  principal  of  which  is  that  of  contracted  feet.  Blaine  considers  a  neglect  of 
sufficient  paring  of  hoof,  the  ap))lication  of  artificial  heat  from  hot  stables,  and  hotter  litter,  the  depri- 
vation of  natural  moisture,  constitutional  liability,  and  the  existence  of  thrushes,  as  among  the  principal 
causes  of  this  evil.  It  is  more  common  to  blood  horses  than  to  others  ;  and  he  observes,  that  dark  chest- 
nuts .ire  of  all  others  most  prone  to  it.  The  appearances  of  a  contracted  foot,  as  contrasted  with  a  healthy 
one,  we  have  already  displayed.  (6420  )  It  is  there  shown  that  the  contracted  hoof  becomes  longer, 
higher,  and  narrower  :  the  heels  (fig.  837.  o  a)  particularly  are  drawn  in,  and  seem  to  screw  the  frog 
between  them,  which  becomes  wasted  and  thrushy  from  this  pressure.  The  hinder  hoofs  are  seldom 
affected. 

6520.  The  treatment  qf  contraction  in  the  feet.  It  is  better  to  prevent,  than  to  be  under  the  necessity  of 
attempting  to  cure,  the  evil.  Prevention  may  be  practised  by  avoiding  the  acting  causes.  As  soon  as  at 
all  suspecte<l  to  be  likely  to  occur,  keep  the  hoofs  pared  low  ;  never  suffer  the  horse  to  stand  on  litter,  nor 
allow  the  stable  to  be  too  hot ;  feed  moderately,  and  never  allow  the  horse  to  go  without  daily  exercise  ; 
whatever  increases  the  general  fulness  of  habit,  flies  to  the  feet.  Above  all,  keep  the  feet  moist  by  means 
of  wet  cloths  tied  loosely  around  the  coronet,  falling  over  the  whole  hoof,  but  not  extending  beyond  the 
edge.  Then  moisten  repeatedly,  and  stop  the  feet  (6587)  every  night.  When  contraction  has  already 
taken  i)lace,  many  plans  have  been  recommended  ;  as  jointed  shoes  by  Coleman,  Clark,  and  others;  but  it 
is  not  found  that  mechanical  expansion  in  this  way  produces  permanent  benefit.  The  most  effectual  mode 
is  to  obviate  all  previous  causes  of  contraction  ;  and  then  to  thin  the  hoofs  around  the  heels  from  each 
quarter  so  thin  as  to  be  able  to  produce  an  impression  by  means  of  the  thumb  :  in  fact,  to  remove  so  much 
of  the  horn  as  is  consistent  with  safety,  from  the  coronet  downward.s.  It  is  also  prudent  to  put  in  a  score 
or  two  from  .above  downwards,  drawn  a  quarter  of  an  inch  deep  on  each  side  towards  the  front  of  the  hoof; 
but  whether  this  be  done  or  not,  the  front  of  the  hoof  should  be  rasped  thin  about  an  inch  in  width  ;  by 
which  means  a  hinge  is  formed,  which  operates  most  .idvantagcously  in  opening  the  heel.s.  After  this  is 
done,  tips  should  be  ))Ut  on,  and  the  horse  should  be  turned  out  to  grass,  where  he  should  remain  three 
months,  by  which  time  the  new  formed  heels  will  have  reached  the  ground,  and  will  bear  a  shoe.  This 
process  is  fully  described  by  Blaine  in  his  J'eterinari/  Outlines,  where  a  plate  completely  elucidates  the 
operation,  and  to  which  we  would  recommend  the  reader. 

6521.  The  pumiced  foot  is  a  «ery  common  consequence  of  acite  founder,  in  which  the  elasticity  of  the 
lamina:  becoming  destroyed,  the  support  ol  the  cotiin  tone  is  removed,  and  it.  rests  wholly  on  the  sole, 
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which  it  gradually  sinks  from  a  concave  to  a  convex  surface,  drawing  with  it  the  front  of  the  hoof  inwards. 
In  weak,  broad,  heavy  feet,  this  evil  comes  on  sometimes  without  founder;  the  treatment  can  be  only 
palliative,  a  wide-webbctl  shoe  exactly  fitted  to  the  font,  without  at  all  pressing  on  it,  prevents  tlic  lame- 
ness consequent  to  the  disease.  A  shoe  exactly  the  contrary  to  this  has  been  tried  in  some  cases  with 
benefit,  the  form  of  which  has  been  one  with  a  web  so  narrow  as  only  to  cover  the  crust,  but  so  thick  as 
to  remove  the  feet  from  accidental  pressure.  In  other  cases,  no  shoe  answers  so  well  as  a  strong  bar 
shoe.    (tiiiOl  ) 

fx)'22.  Corns  are  most  troublesome  ailments,  to  which  horses  are  very  liable,  and  which  injure  and  ruin 
thousands.  Thoyare  wholly  accidental ;  no  horse  having  any  peculiar  tendency  to  them,  but  being  always 
brought  on  them  by  some  improper  pressure,  usually  of  the  shoe,  or  from  something  getting  in  between 
the  shoe  and  the  horny  heel.  A  shoe  too  long  worn  is  a  very  common  cause,  and  a  still  more  frequent 
one  is  the  clubbing  the  heels  of  the  shoe;  neither  is  it  necessary  to  the  production  of  corns,  that  the 
shoe  itself  should  press  on  the  sole  ;  but  they  are  equally  produced  when  the  outer  horn  of  the  heels  or 
of  the  bars  is  the  immediate  offending  part,  rendered  so  by  too  luxuriant  growth,  by  unequal  wear,  or 
by  secondary  pressure  from  the  shoe,  or  by  gravel  working  in.  (fig.  SSfi.)  It  is  the  fleshy  sole  itself  that  is 
bruised,  from  which  a  speck  of  extravasated  blood  follows  ;  and  if  not  immediately  relieved,  it  gathers, 
or  the  part  becomes  habitually  defective,  and  instead  of  forming  healthy  horn,  it  always  afterwards  forms 
a  spongy  substance  of  extreme  sensibihty,  and  thus  is  always  liable  to  produce  pain  and  lameness  when 
exposed  to  pressure. 

65'-'3.  The  treatment  of  corns  is  seldom  difficidt  or  unsuccessful  at  their  first  appearance,  but  afterwards 
it  can  be  only  palliative.  Blaine  directs  that,  by  means  of  a  fine  drawing-knife,  every  portion  of  diseased 
horn  should  be  pared  away,  and  the  extravasation  underneath  likewise.  Having  done  this,  he  advises  to 
introduce  some  butter  nj antimony  into  the  opening,  to  jilace  over  this  some  tow,  which  should  be  kept  in 
its  pla."e  by  means  of  a  splint.  If  any  contraction  of  the  heels  {fig.  83fi.  a  a)  be  present,  it  will  materially 
assist  the  cure  to  lower  them,  and  to  thin  the  hoof  a  little  around  the  quarters,  and  afterwards  to  put  on 
a  shoe  without  heels  opposed  to  the  corn,  or  a  shoe  chambered  opposite  the  weak  part ;  or  a  bar  shoe  may 
be  applied,  so  framed  as  completely  to  leave  the  heel  untouched.  Introduce  the  butter  of  antimony  once 
or  twice  more,  with  the  interval  of  two  days  between,  and  then  turn  the  horse  out  to  grass  :  in  about  si.x 
weeks'  time  the  foot  will  be  sound.  The  treatment  of  corns,  when  of  long  standing,  does  not  materially 
tliffer;  for  although  they  are  never  wholly  eradicated,  they  may  be  rendered  but  little  troublesome.  The 
diseased  part  must  be  carefully  pared  out  at  each  shoeing,  and  such  a  shoe  put  on  as  will  completely  free 
the  heel  from  pressure. 

65'.'4.  Kunnhig  thrush  is  alviiys  a  dangerous  disease,  and  few  errors  in  horse  management  are  more 
glaring  than  the  common  one  of  supposing  they  are  necessary  to  carry  ofl'  humours.  If  less  food,  more 
exercise,  cool  stables,  and  dry  standings,  were  substituted  to  correct  the  fulness,  instead  of  thrushes, 
which  invariably  contract  the  feet  whenever  they  continue  any  length  of  time,  many  valuable  horses 
would  be  saved  to  the  community.  To  the  cure,  begin  by  clearing  out  all  the  fissures  of  the  frog 
LfiS-  8 'G-  ^  ")  from  loose  ragged  horn,  and  then  introduce  to  the  bottom  of  the  sinuses,  by  means  of  a  thin 
piece  of  wood,  some  of  the  lliru.ih  paste  (Vet.  Pharm.  SSSi.),  smeared  on  tow,  which  will  enable  it  to  be 
hold  within  the  cleft,  especially  if  it  be  guarded  by  splints  of  wood  passed  under  the  shoe  ;  renew  the 
dressing  daily :  turning  out  to  grass  may  be  practised  to  great  advantage  for  thrushes  by  this  mode  of 
dressing  ;  but  without  it  the  disease  is  sometimes  aggravated. 

6  J25.  Sanrierachs  are  fissures  in  the  hoofs,  commonly  of  those  before,  and  usually  towards  the  inner,  but 
now  and  then  towards  the  outer  quarter  also,  from  above  downwards  :  from  the  crack,  a  little  oozing  of 
blood  or  moisture  is  seen  ;  and  the  sensible  parts  underneath  getting  between  the  edges  of  horn,  become 
pressed  on  and  lame  the  horse.  Fire  the  fissure  crossways,  so  as  to  destroy  the  connection  between  the 
divided  and  the  undivided  parts  of  the  hoof.  With  melted  pitch  close  up  the  origin  if  the  oozing  be 
moderate,  and  bandage  tightly.  Watch  the  foot,  and  if  inflammation  succeed  this  plan,  remove  the 
dressing. 

652o'.  Pricks  or  punctures  in  the  feet  are  often  very  serious  evils,  either  when  received  by  nails  in  shoeing, 
or  by  one  picked  up  on  the  road,  &c.  The  danger  arises  from  the  inflammation,  which  is  always  great  from 
any  injury  done  to  the  sensible  and  vascular  parts  within  the  foot.  This  inflammation  quickly  jjroceeds 
to  suppuration  ;  and  the  matter  is  apt  to  make  its  way  upwards,  unless  it  find  a  ready  vent  below.  When 
it  does  not  break  out  at  the  coronet,  it  will  often  penetrate  under  the  sole,  and  finally  disease  the  bones, 
ligaments,  or  cartilages,  and  produce  quittor.  It  is  very  seldom  that  a  horse  is  pricked  in  shoeing,  but 
that  the  smith  is  aware  of  it  by  the  peculiarity  of  the  feel  on  the  hammer,  and  by  the  flinching  of  the 
animal.  At  such  times  were  he  to  immediately  withdraw  the  nail  a  little,  enlarge  the  opening,  and  intro- 
duce some  spirit  within  the  puncture,  nothing  would  occur ;  but  on  the  contrary,  he  sends  the  horse  home 
to  avoid  trouble,  who,  the  next  or  following  day,  is  found  lame,  and  with  his  foot  hot  If  the  nail  be 
only  driven  too  near  the  sensible  laminae,  it  will  only  require  to  be  removed,  to  free  the  horse  from  his 
evil ;  but  if  it  have  been  driven  through,  and  have  wounded  them,  then  suppuration  ensues,  and  on  exa- 
mining the  foot  by  the  pincers  when  the  shoe  is  removed,  he  will  flinch  at  the  pressure  on  the  diseased 
part.  It  is  probable,  on  the  removal  of  the  shoe,  that  matter  will  at  once  flow  out  at  the  immediate  nail 
hole  ;  if  not,  the  drawing-knife  will  soon  detect  the  injury.  If  the  heat  be  great,  and  instead  of  matter 
bloody  dark  ichor  flows  out,  wrap  the  foot  up  in  a  poultice;  but  if  healthy  matter  flows  out,  this  will  not 
be  necessary  :  sometimes  it  is  requisite  to  detach  all  the  horn  that  is  underrun  by  the  matter;  but  when 
the  injury  has  not  proceeded  to  this  extent,  apply  over  the  part  a  pledget  of  tow  steeped  in  friar's  balsam  ; 
tack  on  the  shoe  lightly,  and  retain  the  dressing  by  means  of  splints,  which  are  thin  pieces  of  wood  (the 
withy  which  binds  birch  brooms  is  convenient  for  the  purpose)  passed  under  the  shoe  ;  repeat  the  dressing 
daily,  and  avoid  moisture,  which  would  encourage  quittor.  A  nail  picked  up  on  the  road,  and  which 
passes  through  the  sole,  below  or  through  the  frog,  is  to  be  treated  in  the  same  manner,  and  also  when  the 
matter  breaks  out  at  the  coronet ;  but  when  a  nail  is  picked  up,  and  penetrates  the  cofiin  joint,  which  is 
known  by  the  synovia  or  joint  oil  appearing,  such  opening  should  be  immediately  stopped  by  paring 
towards  the  wounded  joint,  and  then  applying  a  heated  budding-iron,  not  to  the  capsular  ligament  itself, 
but  to  the  skin  immediately  near  it ;  if  this  be  inconvenient,  put  a  pledget  dipped  in  a  little  butter  of  anti- 
mony just  within  the  opening,  but  do  not  press  it  into  the  cavity  of  the  joint :  if  this  be  insufficient  to 
stop  the  flow,  but  more  particularly  if  the  original  wound  penetrated  to  the  bone,  it  is  probable  that  the 
bone  itself  will  become,  in  some  measure,  diseased,  which  is  known  by  the  rough  grating  felt  at  the  point 
of  the  probe  when  passed.  In  this  case,  enlarge  the  opening  so  as  to  be  able  to  scrape  the  diseased  bone 
away.  Bruises  of  the  sole,  from  whatever  cause,  will  all  fall  under  some  of  these  points  of  view,  according 
as  the  case  may  be. 

(ij'27.  Quittor  and  canker  are  the  consequences  of  these  injuries  when  neglected,  or  originally  extensive. 
In  these  cases  either  the  bones,  ligaments,  or  cartilages,  or  all,  become  diseased  ;  and  a  cure  can  only  be 
obtained  by  removing  the  diseased  parts  by  the  knife  or  by  caustic. 

(>52S.  Treads.,  uver-rcach,  Sjc.  A  wound  on  the  coronet  is  not  uncommon  from  one  foot  being  placed  on 
the  other ;  or  the  hinder  foot  may  strike  it,  &c.  First  wipe  away  the  dirt,  and  remove  any  loose  edges 
that  cannot  unite  :  avoid  washing,  unless  stones  and  dirt  are  suspected  to  be  within,  and  bind  up,  having 
first  placed  over  the  wound  a  pledget  of  lint  or  tow  moistened  with  balsamic  tincture,  or  tincture  of 
myrrh,  or  of  aloes,  &c.  Over-reaching,  or  overstepping,  is  often  an  injury  done  to  the  fetlock  joint 
before,  by  the  hinder  foot,  or  to  the  back  sinew  higher  up.  Sometimes  it  is  simply  a  violent  bruise,  at 
others  the  laceration  is  extensive,  in  which  cases  treat  as  a  tread  ;  and  when  no  laceration  has  taken  place 
treat  as  a  bruise  or  strain. 

6529.  Cutting  is  a  defect  to  which  some-Jjorscs  are  liable  from  their  form,  as  when  they  turn  their  toes 
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out,  or  have  bent  legs.  Others  cut  only  when  they  are  lean,  which  brings  their  legs  nearer  together. 
Weak  horsi'S  cut  because  they  cross  their  legs  when  fatigued,  and  young  unfurnished  horses  cut  at 
youthful  periods,  and  grow  out  of  it  afterwards.  The  part  in  which  a  foot  interferes  with  the  opposed 
limb  is  very  different.  When  it  strikes  the  shank  high  up  it  is  called  speedy  cut,,  and  is  best  remedied  by 
wearing  knee-boots  or  rollers.  When  it  is  at  the  fetlock  the  cutting  is  at  the  side,  or  rather  backward, 
according  to  circumstances.  Some  horses  cut  by  the  edge  of  the  shoe,  others  by  the  hoof  at  the  quarters  ; 
and  some  by  the  point  of  the  heels.  It  is  to  be  remarked,  that  it  is  better  to  put  up  with  the  evil  of 
cutting,  than  to  do  as  is  too  frequently  done,  which  is,  to  pare  away  the  hoof  until  it  excites  contraction. 
The  shoe  may  be  feather  edged,  or  it  may  be  set  a  little  within  the  cutting  quarter ;  but  by  no  means 
alter  the  size  or  the  form  of  the  hoofs  themselves,  and  particularly  avoid  taking  liberties  of  this  kind 
with  the  fore  feet.  Boots,  or  rollers,  are  but  little  trouble  to  put  on,  and  when  not  buckled  too  tight 
never  injure :  whereas,  to  allow  a  horse  to  continue  to  cut  produces  a  callus,  and  often  throws  the 
animal  down. 

Sect.  VI.      Veterinary  Operations- 

6530.  The  general  practices  to  be  here  enumerated  are  chiefly  the  treatment  of  wounds,  the  application 
of  fomentations,  setuns,  blisters,  clysters,  and  physicking ;  and  the  operations  of  castrating,  nicking, 
bleeding,  &c. 

SuB.SECiT.  1.      Treatment  of  Woiaids. 

6531.  ./  wound  must  be  treated,  in  some  measure,  according  to  the  part  of  the  horse's  body  in  which 
it  happens;  but  there  are  some  principles  to  be  observed  alike  in  all  horse  surgery.  There  are  like- 
wise a  few,  which,  as  they  differ  from  the  principles  of  human  surgery,  should  be  first  noticed,  and 
which  should  guide  the  practice  of  those  who  might  be  misled  by  analogy.  The  wounds  of  horses, 
however  cai-efully  brought  together  and  confined  in  their  situation,  as  well  as  shut  out  from  the  sti- 
mulus of  the  external  air,  are  seldom  disposed  to  unite  at  once,  or,  as  it  is  c.illed  in  surgical  language, 
by  the  first  intention.  It  is  always,  therefore,  necessary  to  expect  the  suppurative  i>Tocess  :  but  as  the 
adhesive  inflammation  does  now  and  then  occur,  we  should  never  wash  a  mere  laceration  with  water  or 
other  liquids,  if  no  foreign  matter,  as  dirt,  &c.,  be  suspected  to  be  lodged  within  it,  still  less  should  we 
stuff  it  with  candle  tow,  or  tents  of  any  kind.  On  the  contrary,  it  should  be  carefully  and  smoothly 
brought  together,  and  simply  bound  up  in  its  own  blood;  and  if  it  do  not  wholly  unite  at  once,  and  by 
the  jirst  inlention,  i)erliaps  some  portion  of  it  may  ;  and,  at  ail  events,  its  future  progress  will  be  more 
natural,  and  the  disliguration  less  than  when  stuffed  with  tents,  tow,  &c.,  or  irritated  with  heating  oils  or 
spirits.  When  an  extensively  lacerated  wound  takes  place,  it  is  common,  and  it  is  often  necessary  to  insert 
suture?,  or  stitches,  into  the  lips  of  the  w'ound  :  and  here  we  have  to  notice  another  considerable  variation 
from  the  principles  of  human  inflammation,  whk;h  is,  that  these  stitches  in  the  horse,  ox," and  dog,  soon 
ulcerate  out,  seldom  remaining  longer  than  the  third  or  fourth  day  at  farthest.  It  therefore  is  the  more 
necessary  to  be  careful,  that  by  perfect  rest,  and  the  ajipropriation  of  good  bandages,  we  secure  the  v/ound 
from  distortion.  In  this  we  may  be  assisted  by  strips  of  sticking  plaster,  made  with  diachylon  and  pitch  ; 
but  these  strips  should  be  guarded  from  touching  the  wound  itself  by  meaiis  of  lint  or  tow  first  put  over 
it.  When,  in  addition  to  laceration  in  a  wound,  there  is  a  destruction  of  substance,  then  the  caution  of 
v/ashing  will  not  apply,  as  it  will  be  necessary  to  bathe  with  some  warming  spirit,  as  tincture  of  myrrh, 
tincture  of  aloes,  or  friar's  balsam,  to  assist  in  restoring  the  life  of  the  part,  and  in  jireventing  mortifi- 
cation. Bleeding  must  be  stopped  by  pressure  and  astringents,  as  powdered  alum  :  when  it  is  very  con- 
siderable, the  vessel  from  whence  the  blood  comes  niust  be  taken  up.  When  great  inflammation  follows 
wounds  or  bruises,  counteract  it  by  bleeding,  a  cooling  temperature,  opening  medicines,  and  continual 
fomentations  to  the  part  itself. 

SuBSECT.  2.      Balls  and  Drinks. 

6533.  Mode  of  giving  a  ball.  Back  the  horse  in  his  stall,  and  being  elevated  on  a  stool  (not  a  bucket 
turned  upside  down),  gently  draw  the  tongue  a  little  out  of  the  mouth,  so  as  to  prevent  its  rising  to 
resist  the  passage  of  the  hand  ;  the  tongue  should  however  not  be  laid  hold  of  alone,  but  it  should  be 
hehl  firmly  by  the  fingers  of  the  left  hand  against  the  jaw.  The  ball  previously  oiled,  being  taken  into 
the  right  hand,  which  should  be  squeezed  mto  as  narrow  a  shape  as  possible,  must  be  passed  up  close 
to  the  roof  of  the  mouth,  and  the  ball  placed  on  the  root  of  the  tongue,  when  both  hands  being  with- 
drawn, it  will  readily  pass  down.  This  mode  is  much  preferable,  when  a  person  is  at  all  handy,  to 
using  a  balling  iron.  At  Longs,  veterinary  surgeon's  instrument  maker,  is  sold  a  clever  machine  for 
this  purpose. 

6.^33.  Mode  of  giving  a  drink.  Exactly  the  same  process  is  pursued,  except  that  a  horn  holding  the 
liquid  matter  is  forced  up  the  mouth  ;  the  passage  being  raised  beyond  the  level  line,  the  liquid  is  poured 
out  from  the  larger  end  of  tlie  horn,  and  when  the  tongue  is  loosened  it  is  swallowed.  Clark,  however, 
ingeniously  proposes  to  substitute  the  smaller  end  of  the  horn,  the  larger  being  closed,  by  which,  he  says, 
the  horn  can  be  forced  up  the  nxjuth  between  the  teeth,  and  poured  farther  back  so  as  to  ensure  its  not 
returning. 

SuB.sECT.  3.      Fomentations  and  Poultices. 

6534.  Fomentations  are  very  commonly  recommended  of  various  herbs,  as  rue,  chamomile,  St.  John's 
wort,  wormwood,  bay  leaves,  &c.  ;  but  the  principal  virtue  is  to  be  found  in  warmth  and  moisture,  which 
unload  the  vessels  :  but  this  warmth  ought  not  to  be  too  considcr.ible,  except  when  the  inflammation  is 
within,  as  in  inflamed  bowels.  Here  we  foment  to  stimulate  the  skin,  and  cannot  foment  too  hot :  but 
when  we  do  it  at  once  to  an  inflamed  part,  it  ought  not  to  be  more  than  of  blood  heat ;  and  it  should  be 
continued  long,  and  when  removed  the  part  should  be  dried  or  covered,  or  cold  may  be  taken,  and  the 
inflammation  increased  instead  of  diminished.  Anodyne  fome?itations  are  made  of  pop|>y  heads,  and  of 
tobacco,  and  are  frequently  of  great  use. 

6535.  The  method  of  applying  fomentations  is  conveniently  done  by  means  of  two  large  woollen  cloths 
wrung  out  of  the  heated  liquors  ;  as  one  is  cooling  the  other  should  be  ready  to  be  applied. 

G536.  Poultices  act  in  the  same  way  as  fomentations  in  allaying  irritation  and  inflammation  ;  but  are  in 
some  resi)ects  more  convenient,  because  they  act  continually.  It  is  an  error  to  suppose  that  poultices, 
to  be  beneficial,  should  be  very  hot :  however  hot  they  may  be  applied,  they  soon  become  of  the  tenv. 
perature  of  the  surrounding  parts.  When  poultices  are  applied  to  the  extremities,  a  stocking,  as  has 
been  before  stated,  is  a  convenient  method  of  application.  When  it  is  drawn  over  the  leg  and  bound 
around  the  lower  part  of  the  hoof,  or  of  the  )iastcrn,  or  otherwise,  the  matter  of  the  poultice  may  be  put 
within,  and  it  may  be  then  kept  in  its  situation,  if  high  up  on  the  extremity,  by  means  of  tape  fastened 
to  one  part  of  it,  and  passed  over  the  withers  or  back  to  the  other  side,  and  again  fastened  to  the  stocking. 
In  this  way,  also,  loose  bandages  may  be  retained  from  slipping  down.  Cold  poultices  are  often  useful  in 
the  inflammations  arising  from  strains,  kc.  In  these  cases  bran  and  goulard  water  form  a  convenient  me- 
dium ;  but  when  the  poultice  is  necessarily  hot,  a  little  linseed  meal  added  to  the  bran  will  render  it  adhe- 
sive, and  give  it  consistence.  It  is  a  very  necessary  caution  in  this,  as  in  every  instance  where  bandages 
are  wanted  around  the  extremities,  to  have  them  broad,  and  only  so  tight  as  to  secure  the  matters  con- 
tained, as  in  a  poultice,  or  as  in  common  bandaging. 
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SuBSECT.  4.     Setons  and  Roioels. 

6537.  Setons  are  often  useful  in  keeping  up  a  drain  to  draw  what  are  termed  humours  from  parts  ;  or  by 
their  irritations  on  one  part,  they  lessen  the  inflammation  in  another  part  not  very  remote,  as  when  applied 
in  the  check  for  ophthalmia  or  inflamed  eyes.  They  also  in  the  same  way  lessen  old  swellings  by  exciting 
absorption.  Another  useful  action  they  have  is  to  make  a  dependent  or  convenient  orifice  for  the  escape 
of  lodged  matter  :  thus  a  seton  passed  from  the  upper  part  of  the  opening  of  pole  evil,  through  the  upper 
part  of  the  integuments  of  the  neck,  as  low  as  the  sinuses  run,  will  often  effect  a  cure  without  farther 
application.  The  same  with  fistulous  withers,  which  sometimes  run  under  the  shoulder  blade,  and  appear 
at  the  arm  point ;  in  which  cases  a  blunt  seton  needle,  of  sufficient  length  to  be  passed  down  to  that  pomt, 
and  to  be  then  cut  down  upon,  will  form  the  only  efficient  mode  of  treatment  Setons  may  be  passed  in 
domestic  farrierv  with  a  common  packing  needle  and  a  skein  of  thread,  or  piece  of  tape ;  but  in  profes. 
sional  farriery  they  are  made  by  a  proper  needle  armed  with  tape  or  lamp  cotton,  or  skeins  of  thre.id  or 
silk  smeared  over  with  digestive  ointment.  When  the  seton  needle  is  removed,  the  ends  of  the  tape 
should  be  joined  together,  or  otherwise  knotted,  to  prevent  them  from  coming  out. 

()5.j8.  Jtoirels  in  their  intention  act  as  setons,  and  as  irritating  a  larger  surface,  so  when  a  general  drain 
is  required  they  act  better ;  as  in  grease,  &c.  :  but  when  their  action  is  confined  to  a  part  only,  setons  are 
more  convenient.  Any  person  may  apply  a  rowel  by  making  an  incision  in  the  loose  skin  about  an  inch, 
separating  with  the  finger  its  adhcrences  around,  and  then  inserting  in  the  opening  a  piece  of  round 
leather  with  a  hole  in  the  middle  smeared  with  a  blistering  ointment.  Then  plug  the  opening  with  tow  ; 
and  in  three  days,  when  the  suppuration  has  begun,  remove  it.  The  rowel  leather  is  afterwards  to  be  daily 
moved  and  cleaned. 

SuBSECT.  5.      Blistering  and  Firing. 

6.^39.  Blistering  answers  the  same  purpose  as  setons ;  and  is  practised  by  first  cutting  or  shaving  the 
hair  from  the  part,  when  the  blistering  ointment  (f'ct.  Phartn.  655!i.)  should  be  well  rubbed  in  for  ten 
minutes,  or  a  quarter  of  an  hour.  Some  of  the  ointment  after  the  rubbing  may  be  smeared  over  the  part. 
The  head  of  the  horse  should  now  be  tied  up  to  prevent  his  gnawing  or  licking.  If  a  neck  cradle  be  at 
hand,  it  may  also  for  safety  be  put  on  ;  in  which  case  the  head  may  be  let  down  the  third  day. 

fi540.  A  neck  cradle  for  blistered  horses  is  very  convenient  for  other  occasions  also,  when  the  mouth  is 
to  be  kept  from  licking  or  biting  other  parts  ;  or  to  keep  other  parts  from  being  rubbed  against  the  head. 
It  is  of  very  simple  construction,  and  may  be  made  by  a  dozen  pieces  of  wood  of  about  an  inch  and  lialf 
in  diameter,  as  old  broom  handles,  &c.  'I'hese  bored  at  each  end  admit  a  rope  to  be  passed  through  ;  and 
as  each  is  passed  on,  a  knot  may  be  tied  to  the  upper  part  of  the  pieces  of  the  cradle,  two  inches  apart ; 
and  those  which  form  the  lower  part,  four  inches  :  by  which  means  the  neck  will  be  fitted  by  the  cradle 
when  it  is  put  on  ;  and  the  horse  will  be  prevented  from  bending  his  head  to  lick  or  gnaw  parts  to  be 
protected.  When  the  lower  parts  of  the  legs,  particularly  of  the  hinder,  require  blistering,  it  is  necessary 
to  bear  in  mind  that  in  gross  full  horses,  particularly  in  autumn,  grease  is  very  apt  to  follow  blistering  ; 
and  almiist  certainly  if  the  back  of  the  heels  below  the  fetlock  be  blistered.  First,  therefore,  smear  this 
part  over  with  lard  or  suet ;  and  afterwards  avoid  touching  it  with  the  ointment.  After  blistering  in 
summer,  the  horse  is  often  turned  out  before  the  blistered  parts  are  quite  sound  ;  in  this  case  guard  them 
from  flies  by  some  kind  of  covering,  or  they  may  become  fly-blown  :  and  likewise  the  fourth  or  fifth  day 
rub  into  the  blistered  part  some  oil  or  lard  to  prevent  the  skin  from  cracking. 

fi,';41.  Sweating  or  liquid  blisters  {Vet.  Phartn.  656o.)  are  only  more  gentle  stimulants,  which  are  daily 
applied  to  produce  the  same  effects  on  a  diseased  part  without  removing  the  hair.  Of  course  less  activity 
is  expected;  yet  as  the  action  is  repeated,  they  are  often  more  beneficial  even  than  blistering  itself:  as 
in  old  strains  and  stiffnesses. 

6542.  Firi7ig,  as  requiring  the  assistance  of  an  experienced  practitioner,  we  shall  not  describe ;  it  will 
be  only  prudent  to  point  out  that  it  is  a  more  active  mode  of  blistering  ;  and  that  it  acts  very  powerfully 
as  a  stimulant,  not  only  while  its  effects  last  as  blisters  do,  but  also  after  its  escharotic  effect  is  over,  by  its 
pressure  ;  and  in  this  way  it  is  that  it  operates  so  favourably  in  bony  exostosis,  as  splints  and  spavins  ; 
and  in  this  way  it  is  so  useful  in  old  ligamentary  weaknesses  ;  because  by  lessening  the  dilatibility  of  the 
skin  it  becomes  a  continual  bandage  to  the  part. 

SuBSECT.  6.      Clystering  and  Fliysicking. 

6543.  Clystering  should  always  be  preceded  by  back-raking,  which  consists  in  oiling  one  hand  and  arm, 
and  passing  them  up  the  fundament,  and  by  that  means  to  remove  all  the  dung  balls  that  can  be  reached. 
The  large  pewter  syringe  for  clystering  is  neither  a  useful  nor  safe  machine.  A  much  better  consists  in 
a  turned  box  pipe,  to  which  may  be  attached  a  large  pig  or  ox-bladder,  by  which  four  or  five  quarts  of 
liquid  can  be  administered  at  one  time.  ( Vet.  Pharm.  6564.  to  6567.)  The  pipe  should  be  previously  piled, 
by  which  means  it  passes  more  easily  :  the  liquor  should  then  be  steadily  pressed  up;  and  when  the  pipe 
is  removed,  the  t.iil  should  be  held  down  over  the  fundament  a  little  to  prevent  the  return  of  the  clyster. 
In  some  cases  of  a  spasmodic  nature,  as  gripes  and  locked  jaw,  great  force  is  made  by  the  bowels  to  return 
the  clyster,  and  nothing  but  continued  pressure  over  the  fundament  can  enable  it  to  be  retained.  Clysters 
not  only  act  in  relaxing  the  bowels,  but  they  may  be  used  as  means  of  nutriment  when  it  cannot  be  taken 
by  the  mouth  ;  as  in  locked  jaw,  wounds  of  the  mouth,  throat,  &c.  ike.  In  locked  jaw,  it  was  observed  by 
Gibson,  that  he  kept  a  horse  alive  many  days  by  clysters  alone  :  and  by  clysters  also  many  medicines  may 
be  given  more  conveniently  than  by  the  mouth. 

65+4.  Physicking  of  horses.  It  is  equally  an  error  to  refrain  altogether  from  giving  horses  physic,  as  it 
is  to  give  it  on  every  occasion,  as  some  do.  Neither  is  it  necessary  for  horses  to  be  bled  and  physicked 
every  spring  and  autumn,  if  they  be  in  perfect  health,  and  the  less  so,  as  at  this  time  they  are  generally 
weak  and  faint  from  the  change  going  on  in  their  coats.  Nor  is  it  always  necessary  to  give  horses  physic 
when  they  come  from  grass  or  a  straw  yard  ;  provided  the  change  from  the  one  state  to  the  other  be  very 
moderately  brought  about.  But  on  such  a  removal,  it  certainly  expedites  all  the  phenomena  of  condition 
(6423.),  and  such  horses  are  less  likely  to  afterwards /«// /o /);Vcc.s,  as  it  is  termed.  (6424.)  In  various 
morbid  states  physic  is  particularly  useful,  as  in  worms,  hide-bound  from  too  full  a  habit,  &c.  &c.  It  is 
not  advisable  to  physic  horses  in  either  very  cold  or  very  warm  weather.  Strong  physic  is  always  hurtful : 
all  that  physic  can  do  is  as  well  operated  by  a  mild  as  by  a  strong  dose,  and  with  infinitely  less  hazard.  No 
horse  should  be  physicked  whose  bowels  have  not  been  previously  prepared  by  mashing  for  two  days  at  least 
before.  By  these  means  the  physic  will  work  kindly,  and  a  moderate  quantity  only  is  requisite.  Most  of 
the  articles  put  into  the  purging  balls  for  horses,  to  assist  the  aloes,  are  useless.  Jalap  will  not  purge  a 
horse,  nor  rhubarb  either.  Aloes  are  the  only  proper  drug  to  be  depended  on  for  this  purpose,  and  of  all 
the  varieties  of  aloes  the  socotorine  and  Cape  are  the  best.  ( I'et.  Pharm.  6584.)  Barbadoes  aloes  are  also 
not  improper,  but  are  thought  more  rough  than  the  socotorine.  For  formulje  of  purging  balls,  see  Vet. 
Phann.  6584i      Blaine  gives  the  following  as  the  process  :  — 

6545.  Physicking  process.  The  horse  having  fasted  an  hour  or  two  in  the'morning  from  food,  but  having 
had  his  water  as  usual,  give  him  his  purge,  and  two  hours  after  offer  him  a  little  chilled  but  not  warm 
water,  as  is  often  done,  by  which  horses  are  disgusted  from  taking  any  :  it  may  be  here  remarked  that  in 
this  particular  much  error  is  frequently  committed.  Many  horses  will  drink'water  with  the  chill  taken 
off,  provided  it  be  perfectly  clean,  and  do  not  smull  of  smoke  from  the  fire,  kettle,  or  saucepan  :  but  few, 
very  few,  will  drink  warm  or  hot  water;  and  still  fewer,  if  it  be  in  the  least  degree  greasy  or  smokv. 
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After  the  ball  has  been  given  two  hours,  a  warm  bran  masli  may  be  offered,  and  a  very  little  hay.  He 
should  have  walking  exercise  as  usual,  moderate  clothing,  an<l  altogether  he  should  be  kept  rather 
more  warm  than  usual.  At  noon  mash  again,  and  give  a  little  Lay,  which  should  be  repeated  at 
night,  giving  him  at  intervals  chilled  water.  On  the  following  morning  the  physic  may  be  expected  to 
work  ;  which  if  it  do  briskly,  keep  the  horse  quiet :  but  should  it  not  move  his  bo«  els,  or  only  relax  them, 
walk  him  quietly  half  an  hour,  which  will  probably  have  the  desired  effect.  Continue  to  give  mashes 
and  warm  water,  re])eating  them  every  two  or  three  hours  to  suppcirt  him.  When  physic  gripes  a  horse, 
give  him  a  clyster  of  warm  water,  and  hand-rub  the  belly,  as  well  as  walk  him  out.  If  the  griping 
prove  severe,  give  him  four  ounces  of  gin  in  half  a  pint  of  sound  ale,  which  will  soon  relieve  him.  On 
the  next  day  the  physic  will  probably  set,  but  should  it  continue  to  work  him  severely,  pour  liown  some 
boiled  starch  ;  and  if  this  fail,  turn  to  the  directions  under  diarrhoea.  (6+73.)  The  horse  should  return  to 
his  usual  habits  of  full  feeding  and  full  exercise  by  degrees  ;  and  if  more  than  one  dose  be  to  be  given,  a 
week  should  intervene.  It  is  often  requisite  to  make  the  second  and  third  doses  rather  stronger  than  the 
first.  A  very  mild  dose  of  physic  is  likewise  often  given  to  horses  while  at  gra.ss  in  very  warm  weather, 
and  without  any  injury.  When  worms  or  skin  foulness  are  present,  and  jnercurial  physic  is  deemed 
necessary,  it  is  better  to  give  two  drachms  of  calomel  in  a  mash  the  irevious  night,  than  to  put  it  into  the 
purging  ball. 

SuBSECT.  7.      Casiration,  Nicking,  DocUng,  <^-c. 

6546.  T/ip  operations  of  castration,  docking,  nicking,  and  that  of  cropping  (which  is  now  seldom  practised), 
all  require  the  assistance  of  a  veterinary  surgeon  ;  and  it  is  only  necessary  to  remark  of  them,  that  the 
after  treatment  must  be  the  same  as  in  all  other  wounds.  To  avoid  irritation,  to  preserve  a  cool  tempera- 
ture and  a  moderate  diet ;  and  if  active  febrile  symptoms  make  their  appearance,  to  obviate  them  by 
bleeding,  &c.  &c.  It  likewise  is  proper  to  direct  the  attention  of  the  agriculturist  who  attends  to  these 
matters  himself,  that  the  moment  the  wound  following  any  of  these  operations  looks  otherwise  than 
healthy,  locked  jaw  is  to  be  feared,  and  no  time  should  be  lost  in  seeking  the  best  assistance  that  can  be 
obtained.  (6+32.) 

SuBSECT.  8.      Bleeding. 

6547.  Bleeding  is  a  very  common,  and  to  the  horse  a  very  important  operation  ,  because  his  inflamma- 
tory diseases,  on  account  of  the  great  strength  of  his  arterial  system,  run  to  a  fatal  termination  very  soon, 
and  can  only  be  checked  in  the  rapidity  of  their  progress  by  abstracting  blood,  which  diminishes  the 
momentum  of  circulation.  Bleeding  is  more  particularly  important  in  the  inflammatory  diseases  of  the 
horse;  because  we  cannot,  as  in  the  human  frame,  lower  the  circulation  by  readily  nauseating  the  stomach. 
Bleeding  also  lessens  irritation  particularly  in  the  young  and  plethoric,  or  those  of  full  habit :_  hence  we 
bleed  in  spasms  of  the  bowels,  in  locked  jaw,  &c.,  with  good  effect.  Bleeding  is  general 'or  topicaL 
General,  as  from  the  neck,  when  we  mean  to  lessen  the  general  momentum.  Topical,  when  we  bleed 
from  a  particular  part,  as  the  eye,  the  plate  vein,  the  toe,  &c.  Most  expert  practitioners  use  a  large 
lancet  to  bleed  with  ;  and  when  the  habit  of  using  it  is  acquired,  it  is  by  far  the  best  instrument,  particu. 
larly  for  superficial  veins  where  a  blow  might  carry  the  fleam  through  the  vessel.     In  common  hands  the 

838  fleam  {Jig.  838.),  as  tlie  more  general  instrument,  is  best  adapted  to 

the  usual  cases  requiring  the  agriculturist's  notice.     Care  should, 
however,  be  taken  not  to  strike  it  with  vehemence ;  and  the  hair 
being  first  wetted  and  smoothed  down,  it  should  be  pressed  close 
'  between  the  hairs,  so  that  its  progress  may  not  be  impeded  by  them. 

^-  A  ligature  should  be  first  passed  round  the  neck,  and  a  hand  held 

*    I   /  over  the  eye,  unless  the  operator  be  very  expert,  when  the  use  of  the 

\l  fingers  will  dispense  with  the  ligature.    The  quatitity  of  blood  taken 

is  usually  too  small  In  inflammatory  diseases,  a  large  horse,  parti- 
cularly in  the  early  stage  of  a  complaint,  will  bear  to  lose  eight  or  ten  quarts  :  and  half  the  quantity  may 
be  taken  away  two  or  three  times  afterwards,  if  the  violence  of  the  symjitoms  seem  to  require  it ;  and  the 
blood  should  be  drawn  in  a  large  stream  to  do  all  the  good  it  is  capable  of  After  the  bleeding  is  finished, 
introduce  a  sharp  pin,  and  avoid  drawing  the  skin  away  from  the  vein  while  pinning,  which  lets  the  blood 
escape  between  the  vein  and  skin:  wrap  round  a  piece  of  tow  or  hemp,  and  next  day  remove  the  pin, 
which  might  otherwise  inflame  the  neck.  In  drawing  blood,  let  it  always  be  measured  :  letting  it  fall  on 
the  ground  prevents  the  ascertaining  the  quantity  ;  it  also  prevents  any  observation  on  the  state  of  the 
blood,  which  if  it  form  itself  into  a  cup-like  cavity  on  its  surface,  and  exhibit  a  tough  yellow  crust  over 
this  cavity,  it  betokens  an  inflammatory  state  of  body  that  will  require  further  bleedings,  unless  the  weak- 
ness forbid.  After  the  bleeding,  it  now  and  then  happens,  from  rusty  lancets,  too  violent  a  stroke  with 
the  bloo<l  stick,  or  from  drawing  away  the  skin  too  much  while  pinning  up,  that  the  orifice  inflames  and 
hardens,  and  ichor  is  seen  to  ooze  out  between  its  edges.  Immediately  this  is  discovered,  recourse  must 
je  had  to  an  able  veterinary  surgeon,  or  the  horse  will  lose  the  vein,  and  perhaps  his  life. 

Sect.  VII.      Veterinary  Pharmacnpceia. 

ft")48.  The  following  formulis  for  veterinary  practice  have  been  compiled  from  the  works  of  the  most 
eminent  veterinary  writers  of  the  present  day,  as  Blaine,  Clark,  Laurence,  Peel,  White,  &c. ;  and  we 
can,  from  our  own  experience  also,  confidently  recommend  the  selection  to  the  notice  of  agriculturists, 
and  the  owners  of  horses  in  general.  It  would  be  prudent  for  such  as  have  many  horses,  and  particularly 
for  such  as  live  at  a  distance  from  the  assistance  of  an  able  veterinarian,  to  keep  the  more  necessary 
articles  by  them  in  case  of  emergence  :  some  venders  of  horse  drugs  keep  veterinary  medicine  chests; 
and  where  the  compositions  can  be  depended  on,  and  the  uncompounded  drugs  are  genuine  and  good,  one 
of  these  is  a  most  convenient  appendage  to  every  stable.  The  best  arranged  veterinary  medicine  chest 
we  have  seen  was  in  London,  at  the  veterinary  elaboratory  of  Youatt  of  Nassau  Street,  Middlesex 
Hospital. 

6.5+9.  The  veterinary  pharmacomcia  for  oxen,  calves,  and  sheep  has  been  included  in  the  arrangement. 
When  any  speciality  occurs,  or  where  distinct  recipes  are  requisite,  they  have  been  carefully  noticed ;  it 
will  therefore  only  be  necessary  to  be  kept  in  mind,  that  with  the  exception  of  acrid  substances,  as  mi. 
neral  acids,  &c.,  which  no  cattle  bear  with  equal  impunity  with  the  horse,  the  remedies  prescribed 
require  about  the  following  proportions :  —  A  large  ox  will  bear  the  proportions  of  a  moderate-sized  horse ; 
a  moderate-sized  cow  something  less  ;  a  calf  about  a  third  of  the  quantity ;  and  ?.  sheep  about  a  quarter, 
or  at  mo.st  a  third  of  the  proportions  directed  for  the  cow.  It  is  also  to  be  remarked,  that  the  degrees  in 
strength  in  the  different  recipes  are  usually  regulated  by  their  numbers,  the  mildest  standing  first. 

C550.  Alleraliv 

.<9^thiops  mineral, 
Levigated  antimony. 
Powdered  resin,  each  3  drachn 

(live  in  a  mash,  or  in  com  and  liran  e 
little  wetted,  every  night,  or  make  into  i 
ball  with  honey. 


I.evigated  antimony,  2  drachms. 

Cream  of  tartar. 

Flower  of  sulphur,  each  half  an  oi 


6661.  Totiic  AUrrtUiva. 
1. 
Gentian, 


Blue  vitriol,  in  powder,  of  each  1  drachm. 
Oak  haik  in  powder,  6  drachms. 
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Pakt  III 


ith 


Winter's  bark,  in  powder,  3  drachms. 
Green  vilriol,  do.,  one  and  a  half  drachm 
Gentian,  do.,  3  drachms. 

Malce  either  of  these  mto  a  ball 
honey,  and  Rive  ever;  morning. 

UTiite  vl'riol,  1  drachm. 
Gi'i'-r  or  nimento  ground,  2  drachms. 
Powdered  <iuassia,  half  an  ounce. 
Ale,  8  ounJes—  Mix,  and  K've  as  a  dnr 


-Vrsenic,  10  grains. 
C)atmeal,  1  ounce. 

Mix  and  give  in  nias.i 
corn  nif^htly. 


1. 
Powdered  ipecacuanha,  1  drachn 
Do.,  opium,  half  a  drachm. 
Prepared  chalk,  2  ounces. 
Boiled  starch,  1  pmt. 

Suet,  1  ounces  ;  boiled  in 
Milk,  8  ounces. 
Boiled  starch,  G  ounces 
Powdered  alui 


us  of  the  Lunt^a,  BotveU,  Ixc. 
Euphorbium  powdered,  1  ounce. 
Oil  of  vitriol,  2  scrui.les. 
Spanish  flies,  6  ounces. 
Palm  oil  or  lard. 
Resin,  of  each  lib. 
Oil  of  turijentine,  3  ounces. 

Melt  Se  resin  with  the  l^rd  orpalm 
oU.    Havin-  previouslymixed  the  o,l  ot 
I  vitriol  with  an  ounce  ol  water  grainial  >, 
,     SSaduallv  add  <hU  mixture  to  the  melt. 
moUtencd     ^,„ass-  wliich  again  set  on  a  verj  slow 
fire  for  ten  minutes  more:  afterwards  re- 
move the  whole,  and  when  begmnmg  to 
cool,  add  the  powders  previously  mixea 
togetlier. 


5  J\,T   V'iiirrhxaf 


1  drachm. 


6.561.  A  nicrcurwl  DIM  or  for  SjdMs,  Spa- 

viiiSf  and  liiuf^Uvics. 
Ofeitlicroftheabove,  4ounc-?s. 
Corrosive  sublimate,  finely  powdered,  half 
a  dr-achm. 

6562.  Slroim  Liquid  Bliski 


nitre.  For  a  strong  dose,  an  ounce  and  a 
h"('  for  a  mild  one,  an  ounce.  It  should 
be  kept  in  mind,  that  mild  diurcucs  are 
alwav?  equal  to  what  is  required:  and 
that  "strong  diuretics  are  always  hurtful. 

6573.  Diuretic  Potidcrt. 
Yellow  re^in,  po.vdered,  4  ounces. 
Nitre,  do.,  S  ounces. 
Cream  of  tartar,  ditto,  4  ounces. 

Dose  -  6,  8,  or  10  drachms  mgh.ly, 
«hich  some  horses  v»Ul  readily  eat  m  a 
mash. 

057 1.  Vrim  Driuk. 
I  Glauber's  salts,  2  ounces. 
Nitre,  II  drachms. 
Dissolve  in  a  pint  of  warm  water. 

6575.  Embrocations.  —  Cooling  for  iMam- 
iiultions. 
I  1. 

Goulard's  extract,  half  an  ounce. 
Spirit  of  wine  or  Lraudy,  1  ounce. 
Soft  water,  1  quart. 


I 


5  Spanish  flies  in  gross  po  « der,  I  ounce 

Th-  following  has  been  very  strongly      Oil  of  orii;anum,  2  dr.ichms 
recommendS  in  son.e  cases,  for  the  lax  |  Oilofturpent 
of  horses  and  cattle  :  — 
(JIauber's  salts,  2  ounces. 
Epsom  do.,  1  ounce. 
Green  vitriol,  4  grains. 
Gruel,  half  a  pint 


4. 

^Vhen  tlie  lax  or  scouring  at  all  ap- 
proIchTs  S  dysentery  or  molten  grease,  the 

following  drink  should  be  first  gnen  .  - 

Castor  oil,  4  ounces. 

Glauber's  salts  (dissolved),  2  ounces. 

Powdered  rhubarb,  half  a  drachm. 

Powdered  opium,  4  grains. 

Gruel,  1  pint. 

6553.  Astringent  Balls  for  Diabetes  or  Piss- 

ing Evil. 
Catechu  (.lapan  earth) ,  half  an  ounce. 
Alum  powdered,  half  a  drachm. 
Sugar  of  lead,  10  grains. 

Conserve  of  roses  to  make  a  ball. 

6554.  Astringent  Paste  for  Tkrush,  Fool- 

rot,  Foal  m  the  Foot,  *|C. 
Prepared  calamine. 
Verdigris,  of  each  hilf  an  ounce. 

White  vitriol,  

Alum,  of  each  half  a  drachm. 
Tar,  3  ounces ;  mix. 


Dil,  2  ounces. 


Mindererus  spirit,  4  ounces. 
Water,  12  ounces. 

6576.  For  Strains. 
Bay  salt,  bruised,  half  a  pound. 
Crude  »al  ammoniac,  2  ounces. 
>f  lead,  quarler  of  an  ouni- 


„..,  „..    Vinegar,  1  pint  and  a  h 

Steep  the  flies  in  the  turpentine  three  s^y^^^^  i  pi„,. 
weeks,  strain  off,  and  add  the  od.  ^..^    ^.^^  ^^_^  ^^^^^ 

6563   MilJ  Liquid  or  Srveating  Blister 


Ofthe  above,  1' 
Oli 


Sugar  of  lead,  1  drachm. 


sugar  oi  ie.iu,  1  u»rt^-i"" 
iiove,  1  ounce.  „    White  vitriol,  2  scruples. 

1  or  goose  grease,  one  and  a  halt     ^^y^^g^^  j  pim. 
ounce.  '  '^ 

6564.  Clysters,  a  Lcixativ 


6555.  Astringent  Washes  for  Cracks  i 
Heels,  Wounds,  Spratns,  iVc. 


Sugar  of  lead,  2  drachms. 
\Vliite  vitriol,  1  drachm. 
Strong  infusion  of  oak  o 
pint:  mix. 


\the 


elm  bark,   1 


Green  vitriol,  1  drachm. 
Infusion  of  calls,  half  a  pint. 

Mlir^dwash  the  parts  three  times  a 
day. 

6556.  Ponder  for  Cracks,  iSc. 


Prepared  calamine,  1  ounce. 
Fuller's  earth,  powdered. 

Pipe  clay,  do.,  of  each  2  ounces.  ,  or  .aru 

fcix,  and  put  within  gauze  and  dab  the     a  dose, 
moist  lurfacK  of  the  sores  frequently.         1 
6557.  Astringcit  Paste  for  Grease. 


1. 
Thin  gruel  or  broth,  5  quarts. 
Epsom  or  common  salts,  C  oimces. 

6565.  Clyster  for  Gripes. 

•i. 
Mash  two  moderate-sized  onions. 
Pour  over  them  oil  of  turpentuie,2  ounces. 
Capsicum,  or  pepper,  half  an  ounce. 
Thin  gruel,  4  qtiarts. 

6566.  Nutritious  Clyster. 

3. 
Thick  gruel,  3  quarts. 
Strong  sound  ale,  1  quart. 

Strong  broth,  2  quarts. 
Thickened  milk,  2  quarts. 

6567.  Astringent  Clyster. 

5. 
Tripe  liquor,  or  suet  boiled  m  milk,  3 

pints. 
Thick  starch,  2  pints. 
Laudanum,  half  an  ounce. 

Alum  whey,  1  quart. 
Boiled  starch,  'i  quarts. 

6568.  Cordial  Balls. 
Gentian  powdered,  4  ounces, 
(linger,  do.,  2  ounces. 


Brandy,  1  ounce. 

Infusion  of  jjreen  tea,  4  ounces 


lander  seeds,  do.,  4  ounces. 
Carrawav  do  ,  4  ounces. 
Oil  of  aniseed,  a  quarter  of  an  otince. 

Make  into  a  mass  wiUi  honey,  treacle, 
or  lard,  and  give  one  ounce  and  a  half  for 


6569.  Chronic  Cough  Balls. 


Calomel,  1  scmpl 
Gum  ammoniacum. 
Horse  radish,  of  each  2  drachms 
Balsam  of  Tolu, 

t;quills,  each  1  drachm.         .      .   .    ,  .,„ 
^eat  all  together,  and  make  into  a  ball 
To  the  above,  if  more  strength  be  re-  I  wi'.h  honey,  and  give  every  morning  fast- 
quired,  add  of  klum  and  verdigris  each     ing 

a  drachm.  |  6570.  Drink  for  the 

6558.  Astringent  Wash  for  Do. 


Prepared  calamine, 
Tutty  powdered. 
Charcoal,  do.  of  each  2  ounces. 
Yeast  enough  to  make  a  paste. 


2. 


3. 


i  ar  water,  ,    ,. 

Lime  water,  of  each  half  a  pmt. 
Tincture  of  squills,  half  an  ounce. 


6571.  Ponder  for  the  i 


Corrosive  subUmau,  2  drachms. 
sSwt  of  wine  or  brandy,  1  ounce. 

KZTe'^iS.^-^  a  morlar  wim  the 

?j^ifa's^!S°g';epr;?on^-f  hal-oTen     Tartar  e-Uc  2  drachms 

1  nis  15  aj,i.i  ""s  r    1  .J     jjj^  „{.     pjg^a  foxglove,  hall  a  aracniu 

|^°IS^^vrwcrhave  resUt^  all  the  usual     Kderedsquill.half  a  drachm 

6559.  Bluters.  1  i>iir.;,  ,^, 


itre,  J  araciii"».  . 

Give  every  night  in  a  malt  mash. 

6572.  Diuretic  Balls. 

Kesin,  yellow,  1  lb. 


1.  A  general  one. 
Cantharldes  powdered,  2  ounces. 

Venice  turpentine,  do.  i  iv*:»m,  j.^"--.-, — , 

?^!^'irirlard,2lbs.  ,  g-e  tX-K  half  a  pound  , 

Melt  the  three  latte.  articl«  t^etheo|.     »  „„,.  s„i;p,  quarter  "^  a  JKnind^^  ^loes, 

£i\^  not  too  ho.  stir  in  the  Spanish     ^^^,,,  ^^^  ,^,^„.^soap,  -d^^-tine  j  ^u  „, 


Tincture  of  opium,  2  drachms. 
Infusion  of  red  roses,  4  ounces. 

3. 
Rose  water,  6  oimces. 
Mindererus  spirit,  3  ounces. 

Corrosive  sublimate,  4  grains. 
Alkohol,  1  ounce. 
Lime  water,  1  pint.^  . 

Alum,  powdered,  1  drachm. 
Calomel,  half  a  drachm. 

Mix  and  insert  a  litUe  at  one  comer  oJ 
the  eve.  The  custom  of  blowmg  it  m 
alarms  the  horse. 

6578.  Fever  Ponders. 
1. 
Tartar  emetic,  2  drachms. 
Nitre,  5  drachms. 

2. 
Antimonial  powder,  2  drachms. 
Cream  of  tartar, 
Nitre,  of  each  4  drachms. 

6579.  Fever  Drink. 
3. 
Sweet  spirit  of  nitre,  1  ounce. 
Mindererus  spirit,  6  ounces. 
A\ater,  4  ounces. 

6580.  Epidemic  Fever  Drink. 
4. 
Sweet  spirit  of  nitre,  1  ounce. 
Simple  oiymel,  6  oimces. 
Tartar  emetic,  3  drachms. 

6581.  Malignant  Epidemic  Fever. 
5. 
Simple  oxymel, 
Mindererus  spirit. 
Beer  yeast,  of  each,  4  ounces. 
Sweet  spirit  of  nitre,  1  ounce. 

.^_ _  __■  nurifyi 

Stables,  Sheds,  SfC. 
Manganese,  2  ounces. 
Common  salt,  ditto. 
Oil  of  vitriol,  3  ounces. 
M'ater,  1  ounce.  . 

Put  the  mixed  manganese  and  salt  into 
a  bason ;  then,  having  before  mixed  the 
vitriol  and  water  very  giadually,  pour 
them  by  means  of  tongs,  or  anyjhmg  that 
will  enable  you  to  stand  at  a  sufficient  dis- 
tance, on  the  articles  in  the  bason  gra- 
dually. As  soon  as  the  fumes  rise,  retii« 
and  shut  up  the  door  close. 

65S3.  HoifLiipiid. 
Oil  of  turpentine,  4  ounces. 
Tar,  4  ounces. 
Whale  oil,  8  ounces.  ,..«•_ 

This  softens  and  toughens  the  hooJs  ex- 
tremely, when  brushed  over  them  night 
and  morning. 


65S4.  Purging  Medicines 
Balls  —  very  mild. 
,  powdered,  6  drachms, 
turpentine,  1  drachm. 
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Mi'd. 
Aloes,  powderwl,  8  drachms. 
Oil  of  turpenriiif,  1  drachm. 

Strong;. 
Aloes,  powdered,  10  drachms. 
Oil  of  turpentine,  1  drachm. 

The  aloes  may  be  beaten  with  treacle  to 
a  mass,  addint;,'  during  the  belting,  the 
oil  of  turpentine.  A 11  spices,  oil  of  tartar, 
cream  of  tartar,  jalap,  &c.  are  useless,  and 
often  hurtful  additions. 

6585,   Lv/uid  Purge. 
Epsora  salts,  dissolved,  8  ounces. 
Castor  oil,  4  ounces. 
Watery  tincture  of  aloes,  8  ounces. 

Mix:  —  The  watery  tincture  of  aloes  is 
made  hy  beating  powdered  aloes  with  the 
yolk  of  egg,  adding  water  by  degrees ;  by 
these  ineans  half  an  ounce  of  aloes  may 
be  suspended  in  eight  ounces  of  wat-r : 
and  such  a  purge  is  useful  when  a  hall 
cannot  be  got  down,  .ts  in  partial  locked 


6586.  Scaldiiig  Mixture  fnr  P<ile  Evil. 
Corrosive  sublimate,  finely  powderetl,  1 

draclun. 
Vellow  basilicon,  4  ounces. 

6587.  Foot  Stoppings. 
Horse  and  cow  dung,  each  about  2  lbs. 
Tar,  half  a  pound. 
6588.  Wilth  for  coring  out,  ilestrot/ing 
FutiguJif  or  proud  Fleshy  S;c.  ^c. 
I-unar  caustic,  1  drachm. 
Water,  2  ounces. 

6589.  Wash  for  Mange. 
Corrosive  sublimate,  2  drachms. 
Spirit  of  wine  or  brandy,  1  ounce. 
Decoction  of  tobacco, 
Ditto  of  white  hellebore,  of  each  1  pint. 

Dissolve  the  mercury  in  the  spirit,  and 
then  add  the  decoctions. 

6590.  Ointments  for  Heating. 


1. 


Lard,  i  ounces. 


6591.  For  Digesting. 
2. 
Turner's  cerate,  2  ounces. 
White  vitriol,  1  drachm. 
Yellow  basilicon,  5  ounces. 

6592   For  Mange. 
Sulphur  vivum,  S  ounces. 
Arsenic  in  powder,  2  drachms. 
Mercurial  ointment,  2  ounces. 
Turpentine,  2  ounctrs. 
Lard,  8  ounces. 

Mix,  and  dress  with  every  morning. 

659,'5.  For  Scali  or  Shall  in  Sheep,  Mallen. 
tiers  and  Sclleiuters  in  Horses,  and  foul 
Blotches  and  Eruptions  in  Cattle  in 
general. 

Camphor,  1  drachm. 

Sugar  of  lead,  half  a  drachm. 

Mercurial  ointment,  1  ounce. 


Sect.  VIII.     Shoeing  of  Horses. 

()59+.  The  importance  of  the  suljjcct  of  shoeing  to  the  agriculturist  is  sufficiently  attested  by  the  immense 
iiiiraber  of  inventions  which  the  ingenuity  of  philosophers  and  artists  are  every  day  devising,  to  render 
839  the  system  complete.    Almost  every  veterinary  professor  has  his  favourite 

shoe;  and  we  find  one  of  the  most  ingenious  of  the  present  day  endeavouring 
to  force  on  our  notice,  anil  introduce  into  our  stables,  the  French  method  ; 
which,  with  the  exception  of  the  mode  of  nailing  on,  White  observes,  is 
the  very  worst  he  ever  saw.  The  French  shoe  {Jig.  8)9  a)  has  a  wide  web 
towards  the  toe,  and  is  concave  above  and  convex  below  (i\  on  the  ground 
surface,  by  which  neither  the  too  nor  heel  touch  the  ground  [c) ;  but  the 
horse  stands  pretty  much  in  the  same  way  with  an  unhappy  cat,  shod  by 
unlucky  boys  with  walnut  shells.  But  as  Blaine  observes,  in  reference  to 
these  inventions,  "  No  one  form  of  foot  defence  can  be  offered  as  a  uni- 
versal pattern."  It  is,  he  continues,  plain  that  the  jjrinciples  of  shoeing 
ought  to  be  those  that  allow  as  little  departure  from  nature  as  circum- 
stances will  justify.  The  practice  also  should  be  strictly  consonant  to  the 
principles ;  and  both  ought  to  consist,  first,  in  removing  no  parts  but 
those  which,  if  the  bare  hoof  were  applied  to  natural  ground,  would  re- 
move of  themselves.  Secondly,  in  bringing  such  parts  in  contact  with  the 
ground  (generally  speakipg)  as  are  opposed  to  it  in  an  unshod  state  ;  and 
above  all,  to  endeavour  to  preserve  the  original  form  of  the  foot,  by  fram- 
ing the  shoe  thereto ;  but  never  to  alter  the  foot  to  the  defence.  The  shoe 
at  present  made  at  the  forges  of  the  most  respectable  smiths  in  the  cities 
and  large  towns  throughout  the  kingdom,  if  it  have  not  all  the  requisites, 
has  however,  by  degrees,  been  so  improved,  that  with  a  few  additional 
alterations,  neither  difficult  to  direct  or  adopt,  it  is  the  one  we  shall  hold 
up  as  the  most  eligible  for  general  shoeing.  It  is  not  that  a  better  might  not  be  offered  to  notice; 
and,  in  fact,  such  a  one  we  shall  present  to  our  readers ;  but  so  averse  are  the  generality  of  smiths  from 
having  any  improvements  forced  on  them,  and  so  obstinately  determined  are  they  to  adhere  to  the  forms 
handed  down  to  them  by  their  forefathers,  that  their  stupidity  or  malevolence,  or  both,  frequently 
makes  the  improvement  itself,  when  seemingly  acquiesced  in,  a  source  of  irreparable  injury.  It  is  for 
these  reasons  we  would  recommend  to  agriculturists  in  general  a  modified  shoe  of  the  common  stamp. 
6595.   TIte  improved  shoe  for  general  use  (Jig.  840.),  is  rather  wider  than  what  is  usually  made.     Its  nail 


840 


holes  (a)  extend  no  further  towards  the  heels  than  is  actually  neces- 
sary for  security  ;  by  which  the  expansion  of  these  parts  is  encouraged, 
and  contraction  is  avoided.  To  strengthen  the  attachment,  and  to 
make  up  for  this  liberty  given  to  the  heels,  the  nails  should  be  carried 
around  the  front  of  the  shoe  (c).  The  nail  holes,  on  the  under  or 
ground  surface  of  the  shoe  («),  are  usually  formed  in  a  gutter,  techni- 
cally called  the  fullering  i  but  in  the  case  of  heavy  treading  powerful 
horses  this  gutter  may  be  omitted,  or  if  adopted,  the  shoe  in  that  part 
may  be  steeled.  The  web  should  be  quite  even  on  the  foot  or  hoof 
surface  (6),  and  not  only  be  rather  wider,  but  it  should  also  have 
rather  more  substance  than  is  common  :  from  half  an  inch  to  five 
eighths  in  thickness,  according  to  circumstance,  forms  a  fair  propor. 
tion  ;  when  it  is  less  it  is  apt,  in  wearing,  to  bend  to  pressure  and  force 
out  the  clinches,  A  great  error  is  committed  in  setting  shoes  out  so 
much  wider  than  the  heels  themselves  :  this  error  has  been  devised  to 
correct  another,  which  has  been  that  of  letting  horses  go  too  long 
without  shoeing  ;  in  which  case,  if  the  heels  of  the  shoe  were  not  too 
wide  originally,  as  the  foot  grew,  they  became  lost  within  the  heels ; 
and  were  thus  bruised  and  produced  corns  :  but  as  we  will  suppose 
that  few  will  wish  to  enter  into  a  certain  error  to  avoid  an  uncertain  one,  so  we  recommend  that  the  ncels 
of  the  shoe  should  stand  only  wide  enough  to  prevent  the  expansion  of  the  quarters  pushing  the  heels  of 
the  feet  over  the  outer  edge  of  the  heels  of  the  ahoe  :  for  which  purpose,  if  the  iron  project  rather  less 
than  a  quarter  of  an  inch,  instead  of  three  eighths,  or  eyen  half  an  inch,  as  it  frequently  does,  many 
advantages  will  be  gained.  Whoever  attentively  examines  a  shoe  veil  set  ojfai  the  heels,  as  it  is  termed, 
will  find  only  one  third  of  its  flat  surface  protecting  the  heels  ;  the  remainder  projects  beyond,  and  serves 
but  to  form  a  shelf  to  lodge. dirt  on  ;  or  as  a  convenient  clip  for  another  horse  to  tread  on  ;  or  for  the 
wearer  to  cut  his  own  legs  with  ;  or  to  afford  a  more  ready  hold  for  the  suction  of  clayey  grounds  to  force 
oft'  the  shoe  by.  The  heels  of  the  common  shoe  are  likewise  not  in  general  sufficiently  long  for  the  pro- 
tection of  the  foot ;  and  which  defect,  more  than  a  want  of  width,  causes  the  tendency  to  press  on  the 
crust  of  the  heels.  It  is  furthe.  io  be  observed,  that  if  the  decreased  width  of  the  outer  standing  of  the 
heels,  and  the  increased  width  of  the  web,  should  make  the  inner  angle  of  the  shoe  heel  in  danger  of 
interlering  with  the  frog,  the  corner  may  be  taken  off!  In  forging  this  shoe,  it  may  be  bevelled,  or  left 
plain  on  both  surfaces,  or  rather  nearly  so,  for  it  is  usual  with  most  smiths  to  thin  it  in  some  degree 
towards  the  inner  edge.  This  shoe  is  applicable  to  most  feet,  is  easily  formed,  and  as  such,  in  country 
places  is  all  that  can  be  expected, 

6596.  The  injurious  effects  of  bad  shoeing  would  only  require  to  be  known  to  excite  every  endeavour  to 
obviate  them  ;  and  there  are  some  circumstances  in  the  more  common  shoes  of  country  smiths  that  ought 
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to  be  impressed  on  the  mind  of  every  agriculturist,  and  guarded  against  by  every  one  who  possesses  a 
horse.  It  is  too  frequently  observed  that  the  ground  side  of  their  shoe  is  convex,  and  that  the  inward 
nm.  when  the  foot  is  on  the  ground,  is  the  lowest  part ;  on  which  it  is  evident  the  weight  must  first  i)ress ; 
and  by  which  pressure,  the  crust  will  be  forcibly  thrust  on  the  extreme  edge  of  the  shoe;  and  the  only 
resistance  offered  to  its  being  forced  from  it,  depends  on  Ihe  nails  and  clinches,  instead  of  its  just  appli. 
cation  to  the  ground,  and  the  support  derived  from  the  uniform  pressure  of  the  whole.  Every  shoe  should 
therefore  be  perfectly  level  on  its  ground  surface  :  nor  should  any  shoe  be  put  on  that  has  not  been  tried 
on  a  plane  iron  purposely  made  for  such  trial ;  which  irons  are  kept  in  some  smithies,  but  are  absent  from 
too  many.  The  substance  of  the  shoe  should  be  the  same  throughout,  forming  two  jjarallel  lines  of  upper 
and  under  surface  ;  in  plain  language,  the  heels,  instead  of  being  clubbed  as  is  too  frequent,  should  be  the 
exact  thickness  of  the  toe.  Neither  should  the  width  at  the  heels  diminish  in  the  proportion  it 
usually  does ;  on  the  contrary,  for  a  perfectly  formed  foot,  the  web  thould  present  a  uniform  widtii 
throughout. 

Ga'Jl.  Varieties  in  form  of  foot,  {iijferences  in  size,  weight,  and  uses  of  horses,  will  necessarily  make 
deviations  in  the  form  and  substance  of  shoes.  The  very  shoe  recommended  may  be  considered  as  a 
variation  from  what  would  be  immediately  necessary,  were  the  feet  generally  perfect ;  but  it  is  to  be  con- 
sidered that  there  are  but  very  few  feet  but  what  have  undergone  some  unfavourable  alteration  in  their 
form,  which  makes  them  very  sensible  to  concussion.  It  is  for  this  reason,  therefore,  that  it  is  recom- 
mended that  a  slioe  be  used,  for  general  purposes,  somewhat  wider  and  thicker  than  the  common  one.  In 
weak,  tender,  flexible  feet,  it  will  be  found  particularly  advantageous  ;  and  here  the  benetit  of  wide  heels 
to  the  shoe  will  be  most  apparent.  Good  as  the  roads  now  are,  yet  most  horses  are  occasionally  subjected 
to  travel  on  bad  ones  ;  some  knov/  no  other  :  to  these  the  adilition  of  one,  or  at  the  most,  two  ounces  to 
each  shoe  is  nothing  ;  but  the  ease  to  the  liorse,  and  its  superior  covering,  as  well  as  support,  is  incalcu- 
lable. In  very  young,  very  light,  and  very  firm  feet,  the  width  and  substance  may  be  somewhat  diminished 
at  pleasure,  and  particularly  in  situations  where  the  roads  are  uniformly  good  ;  but  a  very  long  and  ex- 
tensive experience  has  assured  us,  that  the  shoe  portrayed  is  one  well  calculated  to  meet  the  ordinary 
purposes  of  travelling,  and  tlie  present  state  of  the  art  of  horse-shoeing. 

6598.  An  improved  shoe  on  the  present  plan  {,fi,s.  Sil.),  would  be  found  to  unite  all  the  perfections  of  the 

841  modern  Englisli  improvements,  with  some  derived  from  our  neigh- 

bours the  French.  What  has  since  been  called  a  seated  shoe  was 
introiiuced  by  Osmer ;  but  from  the  obstinacy  and  ignorance  of  smiths, 
as  it  could  not  be  brought  into  general  use,  it  became  little  thought  of, 
xuitil  revived  by  Clark  of  f^dinburgh  ;  by  whom  it  was  patronised  and 
recommended.  It  finally  was  taken  up  by  Moorcroft,  and  has  ever 
since  attracted  some  attention,  and  continues  to  be  forged  in  some 
shops  where  the  work  is  superiorly  done  ;  and  where  the  employers 
have  liberality  enough  to  pay  for  such  work,  and  judgment  enough  to 
discriminate  between  its  advantages  and  those  of  the  common  shoe. 
If  to  this  shoe  were  added  the  French  mode  of  fastening  it  to  the  foot, 
we  think  the  improvement  would  almost  shut  out  all  others.  On  ex. 
amining  the  figure  it  will  be  seen  that  this  shoe  presents  a  flat  surface 
opposed  to  the  ground  («),  but  a  concave  one  towards  tlie  sole  (4)  ;  but 
that  this  concavity  docs  not  begin,  as  in  some  seated  shoes,  near  the 
outer  edge,  but  embraces  two  thirds  only  of  the  web,  leaving  by  this 
means  a  sufficient  surface  for  the  crust:  but  this  bevelling  is  not 
intended  to  reach  the  heels ;  it  stops  short  of  them  (c),  leaving  the  web 
at  this  part  plain  for  the  heels  to  rest  upon.  The  great  advantages  of  this  seating  are,  first,  that  as  the  crust 
rests  on  a  flat  surface  instead  of  an  inclined  plane,  as  most  of  the  common  forged  shoes  present,  so  its 
position  is  maintained  entire,  and  the  inclination  to  contraction  is  in  a  great  degree  avoided.  The  nailing 
on  of  this  shoe  we  would  recommend  to  be  after  the  French  method,  which  consists  in  conical  nail  holes, 
punched  with  a  square  countersink  (d],  into  which  are  received  conical  nails  (f);  which  exactly  fill  up  the 
countersink  ;  by  which  means  so  long  as  any  part  of  the  base  of  the  nail  remains,  the  shoe  must  be  held 
firmly  on,  and  which  is  not  the  onlv  advantage  gained  ;  for  the  nail  holes  being  obhquely  formed,  and  at 
some  distance  from  the  outer  rim,  act  less  detrimentally  on  the  crust  of  the  foot. 

6599.  To  prepare  the  foot  for  the  applieation  of  the  shoe  is  also  an  important  consideration.  Avoid 
taking  off  more  than  one  shoe  at  a  time ;  otherwise  the  edges  of  the  crust  become  broken  away.  Observe 
that  the  clinches  are  all  carefully  removed.  Let  the  rough  edges  of  the  crust  be  rasped  away  ;  atter  which, 
the  sole  should  be  pared  throughout  until  a  strong  pressure  with  the  thumb  can  produce  some  yielding  : 
too  strong  a  sole  tends  to  heat  and  contraction,  too  weak  a  one  will  not  require  paring.  In  this  paring 
imitate  the  natural  arch  of  the  sole  as  much  as  possible.  The  line  of  concavity  should  not  begin,  as  it 
usually  is  made  to  do,  from  the  extreme  margin  of  the  foot,  but  should  begin  from  the  inner  line  of  the 
crust  only  ;  by  which  means  the  crust,  or  outer  wall  of  the  hoof,  will  have  a  firm  bearing  on  the  flat  surface 
of  the  shoe.  Let  no  heated  shoe  be  applied  to  correct  the  inequalities  that  may  be  left,  unless  it  is  for  a 
moment,  only  to  observe, but  not  burn  them;  but  still  more  carefully  avoid  putting  a  plane  shoe  on  an 
uneven  foot.  The  portion  of  sole  between  the  bars  and  quarters  {j??.  8o6.  d)  should  be  always  pared  out  as 
the  surest  preventive  against  corns.  The  heels  also  should  be  reduced  to  the  general  level  of  the  foot, 
never  allowing  their  hardness  to  serve  as  an  excuse  for  being  left;  neither  suttier  the  inner  heel  to  bo 
lowered  more  than  the  outer.  After  all  the  rest  has  been  done,  the  frog  should  be  so  trimmed  as  to  re- 
main on  an  exact  level  with  the  returnsof  the  heels,  and  no  more.  The  custom  of  taking  away  the  point  or 
angle  of  the  horny  inflexions  of  the  heels,  under  the  false  term  of  opening  the  heels,  is  to  be  carefully  avoided. 
Let  all  these  operations  be  performed  with  the  drawing  knife.  The  butteris  should  never  be  allowed  to 
come  near  the  foot  of  any  horse  but  the  largest  and  coarsest  of  the  cart  breed. 

6000.  The  shoes  for  the  hind  feet  are  S07newhat  different  to  the  fore,  being  a  little  squarer  at  the  toe  for 
about  an  inch  ;  to  which  squareness  the  hoof  is  to  be  also  adapted  by  ra.sping  it  slightly  so,  avoiding,  how- 
ever,  to  do  it  injuriously.  By  this  mode  a  steady  point  of  bearing  is  aHbrded  to  the  hinder  feet  in  the 
great  exertions  they  are  often  called  upon  to  make  in  galloping,  leaping,  \c.  They  are,  when  thus  formed, 
less  liable,  also,  to  interfere  with  the  fore  shoes  by  clicking.  When  horses  click  or  over.reach  very  much, 
it  is  also  common  to  square,  or  rather  to  shorten  the  toes  of  the  hinder  shoes  ;  but  not  to  do  so  by  the  horn  ; 
by  which,  the  hoof  meets  the  middle  of  the  fore  shoe  instead  of  the  shoe  itself;  and  the  unpleasant  noise 
of  the  stroke  or  click  of  one  foot  against  the  other  is  avoided. 

(ifiUl.  Varieties  which  neeessarih/  occur  in  shoeing.  The  bar  slice  [fig.  8^2.)  is  the  most  important 
variety  ;  and  it  is  to  be  regretted  that  so  much  prejudice  prevails  against  the  use  of  this  shoe,  which  can 
only  arise  from  its  supposed  unsightly  appearance  as  betokening  unsoundness.  As  a  defence  to  weak  thin 
feet  it  is  invaluable,  as  it  removes  a  part  of  the  pressure  from  the  heels  and  quarters,  which  can  ill  bear 
it,  to  the  frog  which  can  well  bear  it ;  hut  a  well  formed  bar  shoe  should  not  have  its  barred  part  raised 
into  an  edge  behind,  but  such  part  should  be  of  one  uniform  thickness  throughout  the  web  of  the  bar, 
which,  instead  of  being  the  narrowest,  should  be  the  widest  part  of  the  shoe.  The  thickness  of  the  bar 
should  be  greater  or  less  [a],  so  as  to  be  adapted  to  take  only  a  moderate  pressure  from  the  frog.  When 
the  frog  is  altogether  ulcerated  away  by  thrush,  the  bar  may  be  altogether  plain ;  but  this  form  of  shoe 
is  still  the  best  for  these  cases,  as  it  prevents  the  tender  surface  from  being  wounded.  In  corns  this 
shoe  is  invaluable,  and  may  then  be  so  made  as  to  lie  off  the  affected  part,  which  is  the  great  desideratum 
in  corns. 

6602.  The  hunting  shoe  is  made  lighter  than  the  common  one,  and  it  is  of  consequence  that  it  is 
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made  to  sit  as  flat  to  the  foot  as  it  can  safely  do  without  pressing  on  the  sole  ;  by  which  the  great  suction 
8^12  in  clayey  grounds  is  much  lessened.     Hunting  fore-shoes  should  also  be  as 

short  at  the  heels  as  is  consistent  with  safety  to  the  foot,  to  avoid  the  danger 
of  being  pulled  off  by  the  hinder  shoes:  nor  should  the  web  project  at  all.     It 
is  the  custom  to  turn  up  the  outer  heel  to  prevent  slipping ;  which  is  done 
sometimes  to  both  fore  and  hind  feet,  and  sometimes  only  to  the  latter.     As 
this  precaution,  caii  hardly  be  avoided  in  hilly  slippery  grounds,  it  should  be 
rendered  as  little  hurtful  as  possible  by  making  the  tread  equal;  to  which 
purpose,  thicken  the  inner  heel  and  turn  up  the  outer.     This  is  better  than 
lowering  the  outer  heel  to  receive  the  shoe,  which  still  leaves  both  the  tread 
and  foot  uneven. 
6603.   The  racing  shoe,  or  plate,  is  one  made  as  light  and  slender  as  will 
bear  the  weight  of  the  horse,  and  the  operations  of  forging,  grooving,  and 
punching;  to  enable  it  to  do  which,  it  ought  to  be  made  of  the  very  best 
Swedish  iron.   Three,  or  at  most  four,  nails  are  sufficient  on  each  side  ;  and 
to  avoid  the  interfering  of  the  hind  with  the  fore  feet,  the  heels  of  the  fore 
shoes  are  made  as  short  as  they  can  safely  be.     As  racers  are  shod  in  the 
stable,  the  owners   should  be  doubly  careful  that  the  plate  is  an  exact  fil. 
Many  pairs  ought  to  be  brought  and  tried  before  any  are  suffered  to  be  put 
on,   and  this  is  more  important  tlian  is  at  first  considereil. 
6604.  Grass  shoes  or  tips  are  very  short  pieces  placed  on  the  toe  alone,  in  horses  turned  to  grass  in 
summer ;  at  which  time  they  are  essentially  necessary  to  guard  the  fore  feet,  which  otherwise  become 
broken  away,  and  irretrievably  injured.     They  should  be  looked  at  occasionally  to  see  that  they  do  not 
indent  themselves  into  the  soles. 
6606.  Frost  shoes  (Ji;^.  8io  a)  have  the  ends  turned  up  to  prevent  the  foot  from  sliding ;  unless  the 
843  turning  up  or  calkin  be  hardened,  they  soon  wear  level  and  require  to  be  re- 

newed, to  the  injury  of  the  foot  by  such  frequent  removals.  To  remedy  this, 
many  inventions  have  been  tried ;  one  of  the  best  of  these  is  that  of  Dr.  Moore, 
in  which  the  frost  clip  is  made  distinct  and  moveable  by  means  of  a  female 
screw  (6)  worked  in  it,  to  which  a  knob  or  wedge  (c)  and  male  screw  {d)  are 
adapted  ;  a  key  {e)  being  used  for  fixing  or  removing  it. 

6ijij6.  high  calkins,  or  turn-ups,  however  objectionable  in  general  shoeing, 
yet,  in  precipitous  counties,  as  those  of  Devonshire,  Yorkshire,  and  of  Scotland, 
&c.,  are  absolutely  necessary  for  their  draught  horses.  It  greatly  obviates  the 
evils  of  uneven  pressure,  if  a  calkin  be  also  put  to  the  toe;  and  it  would  be  still 
better  were  these  calkins  steeled,  particularly  the  fore  ones. 

6  i07.  The  shoeing  of  diseased  feet  is  necess3Lri\y  very  various,  and  is-too  often 
left  to  the  discretion  of  the  smith,  by  which  the  evils  themselves  are  greatly 
aggravated,  if  he  be  ignorant  The  most  prominent  alterations  for  these  pur- 
poses will  be  found  described  under  the  respective  diseases  of  the  feet  requir- 
ing them. 
SiTTS.  Horse  pattens  are  in  use  by  some  cultivators  who  occupy  soft  or  mossy  soils.  Those  esteemed  the 
best  are  constructed  of  alder  or  elm,  and  are  fixed  to  the  hoof  by  means  of  three  links  and  a  staple,  through 
e.ich  of  which  passes  a  leathern  strap  that  goes  twice  round  the  hoof,  and  is  fastened  by  a  buckle.  The 
staple  is  placed  behind  the  patten,  which  is  ten  inches  one  way,  by  ten  and  a  half  the  other.  The  links 
are  about  three  inches  in  length,  and  rivetted  through  pieces  of  hoop  iron  to  prevent  the  wood  from  split- 
ting. After  numerous  trials,  it  has  been  found  that  puttens  made  in  tliis  way  answer  the  purpose  better 
than  any  other  kind.     {Farm.  Mag.) 

Sect.  IX.     Criteria  of  the  Qualities  of  Horses  for  various  Purposes. 

6609.  The  general  criteria  of  the  qualities  of  ahorse  are  derived  from  inspection  and  trial.  His  outward 
appearance  among  judges  affords  a  i)retty  just  criterion  of  his  powers,  and  a  moderate  trial  usually  enables 
the  same  judgme«it  to  decide  on  the  disposition  to  exercise  such  powers. 

fi'ilO.  'J'he  criteria  of  a  horse  derived  from  his  colour  have  been  already  noticed.  (6298  )  As  a  general 
principle  dark  are  preferable  to  light  horses,  except  in  tJie  instance  of  black,  which  has  fewer  good  horses 
within  its  range,  particularly  in  the  lighter  breeds,  than  any  other.  Grey  horses  are  also,  in  some 
degree,  an  exception  to  the  rule;  for  there  are  many  good  greys.  Bay  and  brown  are  always  esteemed 
colours. 

6fll  1.  The  criteria  of  action  are  derived  from  a  due  consideration  of  the  form  generally,  and  of  the  limbs 
particularly ;  as  well  as  from  seeing  the  horse  perform  his  paces  in  hand. 

0G12.  The  criteria  qf  hardihood  are  derived  from  the  form  of  the  carcase,  which  should  be  circular,  or 
barrelled  ;  by  which  food  is  retained,  and  strength  gained  to  perform  wh.it  is  required.  Such  horses  are 
also  generally  good  feeders. 

6613.  Ttie  criteria  of  spirit,  vig02tr,ot  \neii\e,  as  \t  is  termed,  are  best  derived  from  trial.  It  should 
always  be  kept  in  mind,  that  a  hot  fiery  horse  is  as  objectionable  as  a  horse  of  good  courage  is  desirable. 
Hot  horses  may  be  known  by  their  disinclination  to  stand  still ;  by  their  mettle  being  raised  by  the  slightest 
exercise,  esi)ecially  when  in  company.  Such  horses  seldom  last  long,  and  under  accident  are  impetuous 
and  frightened  in  the  extreme.  A  good  couraged  horse,  on  the  contrary,  moves  with  readiness  as  well 
alone  as  in  company  :  he  carries  one  ear  forward  and  one  backward;  is  attentive  aJid  cheerful,  loves  to 
be  talked  to,  and  caressed  even  while  on  his  journey ;  and  if  in  double  harness,  will  play  with  his  mate. 
Good  couraged  horses  are  always  the  best  tempered,  and,  under  difficulties,  are  by  far  the  most  quiet,  and 
least  disposed  to  do  mischief. 

6614.  The  criteria  of  a  race-horse,  derived  from  form,  are,  that  he  have  the  greatest  possible  quantity 
of  bone,  muscle,  and  sinew,  in  the  ma<.t  condensed  form.  There  should  be  a  general  length  of  jiarts 
to  afford  stretch,  scope,  and  elasticity,  with  great  mu.-cles  hardened  by  condition,  tq,act  on  the  length  of 
these  parts  advantageously.  In  particular  his  hind  limbs  should  be  furnished  with  ample  thighs  and  broad 
hocks,  which  should  be  low  set.  His  fore-arm  ought  also  to  be  broad,  and  the  knee,  like  tlie  hock,  should 
be  near  tiie  ground. 

6615.  TliC  criteria  of  a  hunter  are,  that  ho  have  somewhat  similar  proportions  with  the  racer,  but 
with  more  bulk  to  enable  him  to  continue  his  exertions  longer,  and  to  carry  more  weight.  In  him,  a 
good  carcase  is  essentially  necessary  to  fit  him  to  go  through  a  long  chase ;  and  the  more,  if  he  be 
required  to  hunt  more  than  one  or  two  days  in  the  week.  Some  light  carcased  horses  will  do  one  day's 
bunting  work  a  week  very  well,  but  knock  up  at  more.  The  hunter  .•should  be  well  formed  in  his 
loins,  and  well  let  down  in  his  thighs  to  propel  him  forward  in  his  g.illop,  and  give  him  strength  to 
rise  sufficiently  to  cover  his  leaps,  ft  is  also  of  great  use  to  a  hunter  to  be  a  good  trotter ;  many  such 
horses,  when  fatigued,  break  out  of  the  gallop  and  relieve  themselves  by  trotting,  i)articularly  over 
heavy  ground. 

()616.  The  criteria  of  a  liackney.  If  it  be  necessary  that  the  hackney  be  well  formed  behind  to  give  him 
strength,  and  to  propel  him  forward,  it  is  even  of  more  consequence  that  he  be  well  formed  before ;  and 
in  this  kind  of  horse  the  hind  parts  are  in  some  measure  subordinate  to  the  fore,  as  safety  is  preferable  to 
speed.  The  head  in  the  hackney  should  be  small,  and  well  placed  on  a  neck  of  due  length  and  substance 
to  make  a  proper  a]>pui  for  the  bridle,  and  that  proper  resistance  to  the  hand,  so  pleasant  to  the  fed,  ajid 
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so  necessary  for  ease  and  safety.  The  shoulders  should  be  oblique  and  well  furnished  with  muscle,  but 
not  heavy  ;  and  the  withers  in  particular  should  be  high.  The  elbows  should  be  turned  rather  out  than 
in,  and  the  legs  should  stand  out  straight,  and  by  no  means  fall  under  the  horse,  or  it  betoken.s  a  sturabler. 
The  pasterns  should  neither  be  too  oblique,  which  bespeaks  weakness  ;  nor  too  straight,  which  wears  the 
horse  out,  and  is  unpleasant  to  the  rider.  The  carcase  should  be  round,  or  the  horse  will  be  washy 
and  weak;  the  loins  straight,  wide,  and  ribbed  home;  the  thighs  of  good  substance;  and  although  the 
being  cat-hammed,  or  having  the  hocks  turned  inwards,  is  defective  in  beauty,  it  often  bespeaks  a  trotter. 

6fil7.  The  criteria  of  a  cavalry  horse  are,  that  he  have  considerable  extention  of  bulk  or  size,  to  enable 
him  to  carry  weight,  with  good  carcase  to  allow  him  to  feed  coarsely,  and  yet  thrive  at  picket  or  on  service. 
He  should  have  also  liberty  of  action  ;  but  great  speed  is  not  requisite.  The  best  cavalry  horses  are  those 
formed  of  the  united  properties  of  hackneys  and  very  light  draught  horses. 

6fil8.  The  criteria  of  road  horses  for  quick  draught,  or  coach,  chariot,  stage  and  post  chaises,  &c.,  are 
derived  from  the  immediate  purposes  for  which  they  are  intended  ;  as  requiring  either  strength  or  speed 
in  greater  proportions.  To  make  them  safe,  the  fore-hand  should  rise,  the  back  should  be  straight,  the  step 
should  be  short  but  quick,  which  fatigues  least.  As  they  approach  the  hunter  in  form,  they  are  best  fitted 
for  quick  work;  and  as  they  resemble  the  best  kind  of  light  agricultural  horses,  they  are  calculated  for 
heavy  draught,  as  coaches,  &c.  But  in  all,  a  i)ortion  of  blood  gives  courage,  durability,  and  condenses 
strength  into  lessened  bulk  ;  by  which  activity  is  gained.  It  is  of  great  consequence  to  a  coach-horse  that 
the  neck  and  head  be  so  formed  as  to  be  enabled  to  rein-in  well  to  the  bridle. 

6619.  The  criteria  of  a  dray-horse  are,  that  he  be  very  broad  breasted  and  muscular,  and  thick  in  the 
shoulders,  which  should  not  lie  backward.  Nor  should  the  fore-hand  be  up,  as  reconunended  in  the  road- 
horse;  for,  by  holding  up  their  heads,  such  horses  may  be  choked  by  the  collar,  as  they  would,  if  so 
formed,  draw  too  much  by  the  throat,  and  their  wind  being  thus  stopped,  would  be  in  danger  of  falling 
down.  The  neck  of  a  dray-horse  is  not  the  better  for  being  long,  and  the  head  should  be  proportionate  to 
it.  Like  all  horses,  he  should  be  chosen  with  short  legs,  and  good  strong  hoofs.  He  ought  to  be  thick  in 
his  thighs,  and  large  in  bone  ;  but  above  all,  he  ought  to  be  a  steady  collared  horse,  with  courage  to  make 
him  true  to  a  severe  pull ;  and  yet,  without  a  hot  fiery  spirit  to  make  him  fretful. 

6620.  The  criteria  of  a  waggon  horse  are,  in  some  respects,  ditterent  from  those  of  the  dray-horse.  He 
should  be  more  weighty,  and  altogether  larger.  Rapidity  of  motion  is  greatly  subordinate,  in  the  heavy 
stage-waggons  usually  seen  on  our  roads,  to  strength.  It  is  all  collar  work  ;  nothing  is  gained  from  the 
momentum  of  the  dragged  mass,  which,  the  instant  the  pull  ceases,  stands  still.  The  waggon  horse  should 
be  patient  in  the  extreme ;  willing  to  lie  to  his  collar  up-hill,  and  yet  settle  into  his  share  of 
work  on  level  ground.  As  his  exertions  are  constant,  it  is  of  the  greatest  consequence  that  he  be  a 
good  feeder. 

6621.  The  criteria  of  a  horse  peculiarly  adapted  to  the  labours  of  agriculture,  are  thus  given  by  CuUey  :  — 
His  head  should  be  as  small  as  the  proportion  of  the  animal  will  admit ;  his  nostrils  expanded,  and  muzzle 
fine;  his  eyes  cheerful  and  prominent;  his  ears  small,  upright,  and  placed  near  together  ;  his  neck,  rising 
out  from  between  his  shoulders  with  an  easy  tapering  curve,  must  join  gracefully  to  the  head ;  his 
shoulders,  being  well  thrown  back,  must  also  go  into  his  neck  (at  what  is  called  the  points)  unperceived, 
which  perhaps  facilitates  the  going  much  more  than  the  narrow  shoulder ;  the  arm,  or  fore-thigh,  should 
be  muscular,  and  tapering  from  the  shoulder,  to  meet  a  fine,  straight,  sinewy,  and  bony  leg ;  the  hoof 
circular,  and  wide  at  the  heel ;  his  chest  deep,  and  full  at  the  girth  ;  his  loins  or  fillets  broad  and  straight, 
and  body  round ;  his  hips  or  hooks  by  no  means  wide,  but  quarters  long,  and  the  tail  set  on  so  as  to  be 
nearly  in  the  same  right  line  as  his  back  ;  his  thighs  strong  and  muscular  ;  his  legs  clean  and  fine-boned  ; 
the  leg-bones  not  round,  but  what  is  called  lathy  or  flat. 

6622  The  chief  points  in  a  farming  cart-horse,  in  the  opinion  of  the  author  of  the  Nem  Farmer's 
Calendar,  are,  "  neck  not  long,  nor  too  thick  ;  short  legs,  rather  flat  than  round  and  gummy ;  fore-feet 
even,  not  too  distant;  wide  chest;  strong,  but  not  high,  shoulders;  considerable  length  of  waist,  sup- 
ported by  a  wide  loin;  quarters  full,  and  rather  raised  ;  strong  muscular  thigh  ;  size,  fifteen  hands  one 
inch  to  sixteen  hands  high.  Being  somewhat  forelow  gives  them  an  advantage  in  draught ;  and  a  mode- 
rate length  of  waist  insures  speed  in  the  walk. 

6623.  The  horse  used  in  husbandry,  according  to  the  writer  of  the  Experienced  Farmer,  ought  to  be 
larger,  but  in  other  respects  like  the  road  horse  :  and,  instead  of  walking  two  or  three  miles  an  hour,  be 
able  to  walk  four  or  five.  In  that  case  he  would  be  able  both  to  plough  more  land  in  a  given  time,  and 
work  in  the  cart  or  waggon  with  more  despatch,  when  wanted.  In  harvest  time,  a  nimble  and  strong 
horse  is  valuable.  In  drawing  manure  into  the  field,  or  corn  to  the  market,  the  farmer  will  also  find  his 
account  in  strength  and  activity  ;  for,  as  the  draught  in  all  these  cases  is  light  oneway,  such  horses  would 
do  their  business  with  speed.  The  small  farmer  need  not  with  this  kind  of  horse  keep  an  idle  one;  he 
might  carry  his  master  to  market,  and  plough  the  remainder  of  the  week. 

6624.  In  a  horse  for  the  plough,  according  to  Brown,  both  strength  and  agility  are  required  ;  a  dash  of 
blood,  therefore,  is  not  disadvantageous.  It  is  not  size  that  confers  strength,  the  largest  horses  being  often 
soonest  worn  out.  A  quick  even  step,  an  easy  movement,  and  a  good  temper,  are  qualities  of  the  greatest 
importance  to  a  working  horse  ;  and  the  possession  of  them  is  of  more  avail  than  big  bones,  long  legs,  and 
a  lumpy  carcase.  To  feed  weU  is  also  a  property  of  great  value;  and  this  property,  as  all  judges  know, 
depends  much  upon  the  shape  of  the  barrel,  deepness  of  chest,  strength  of  back,  and  size  of  the  hips  or 
hooks  with  which  the  animal  is  furnished.  If  straight  in  the  back,  and  not  over  short,  high  in  the  ribs, 
and  with  hooks  close  and  round,  the  animal  is  generally  hardy,  capable  of  undergoing  a  great  deal  of 
fatigue,  without  lessening  his  appetite,  or  impairing  his  working  powers;  whereas  horses  that  are  sharp 
pointed,  flat  ribbed,  hollow  backed,  and  wide  set  in  the  hooks,  are  usually  bad  feeders,  and  soon  done  up 
when  put  to  hard  work. 

6625.  The  criteria  of  a  horse's  age  are  derived  from  the  appearance  of  the  teeth.  According  to  La  Fosse 
the  younger,  there  are  these  appearances.  The  horse  is  foaled  with  six  molar  or  grinding  teeth  in  each 
jaw  {fig.  8W.  a) ;  the  tenth  or  twelfth  day  after,  the  two  front  nippers  (a)  appear  above  and  below,  and  in 
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fourteen  or  fifteen  days  from  this,  the  two  intermediate  (6  A)  are  pushed  out ;  the  corner  ones  {c  c)  are 
not  cut  till  three  months  after.  At  ten  months  the  incisive  or  nippers  are  on  a  level  with  each  other,  the 
front  less  than  the  middle,  and  these  again  less  than  the  corners  ;  they  at  this  time  have  a  very  sensible 
cavity  (rf).  At  twelve  months  this  cavity  becomes  smaller,  and  the  animal  appears  with  four  molar  teeth 
on  each  side,  above  and  below,  three  of  the  temporaneous  or  colts',  and  one  permanent  or  horse  tooth  : 
at  eighteen  the  cavity  in  the  nippers  is  filled  up,  and  there  are  five  grinders,  two  of  the  horse,  and  three 
temporaneous  :  at  two  years  {fig.  8+5.),  the  first  of  the  colt's  molar  teeth  in  each  jaw,  above  and  below, 
are  displaced  .  at  two  years  and  a  half,  or  three  years,  the  front  nippers  fall  and  give  place  to  the  perma- 
nent ones  :  at  three  and  a  half  the  middle  nippers  are  likewise  removed,  at  which  period  the  second  milk- 
molar  falls  :  at  four  years  the  horse  is  found  with  six  molar  teeth,  five  of  his  new  set,  and  one  of  his 
last:  at  four  years  and  a  half  the  corner  nippers  of  the  colt  fall  and  give  place  to  the 'permanent  set 
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ifig.  844.  e),  and  the  last  temporaneous  grinder  disappears :  at  tive  years  old  the  tushes  in  the  horse  usually 
appear  ;  at  five  and  a  half  they  are  completely  out,  and  the  internal  wall  of  the  upper  nippers,  which 
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before  was  incompletely  formed,  is  now  on  a  level  with  the  rest;  at  this  period  the  incisive  or  nippers 
have  all  of  them  a  cavity  formed  in  the  substance  between  the  inner  and  outer  walls  [fig.  844./),  and  it  is 
the  disappearance  of  this  that  marks  the  age  :  at  six  years  those  in  the  front  nippers  below  are  filled  up 
'\fig.  845.  f),  the  tushes  are  likewise  slightly  blunted :  at  seven  years  the  mark  or  cavity  in  the  middle 
nippers  is  filled  up,  and  the  tushes  a  little  more  worn  {fig.  8io./)  :  at  eight  years  old  the  corner  nippers 
are  likewise  plain,  and  the  tushes  are  round  and  shortened  (fig.  845.  g).  In  mares,  tlie  incisive  or  nippers 
alone  present  a  criterion  {fig.  845.  a) ;  at  this  period  the  horse  is  said  to  be  aged,  and  to  have  lost  his 
mark ;  but  among  good  judges  the  teeth  still  exhibit  sufficient  indications.  At  nine  the  groove  in  the 
tushes  in  worn  away  nearly,  and  the  nippers  become  rather  rounded  :  at  ten  these  appearances  are  stiU 
stronger :  at  twelve  the  tushes  only  exhibit  a  rounded  stump,  the  nippers  push  forward,  become  yellow, 
and  as  the  age  advances,  appear  triangular  and  usually  uneven. 

6f!2().  3/.  St.  Bel,  the  late  professor  of  the  English  Veterinary  College,  used  to  assert,  that  after  eight 
years  the  cavities  in  the  anterior  or  upper  incisive  teeth  are  filled  up  with  equal  regularity;  thus  from 
eight  to  ten  the  front  ones  were  filled  up,  from  ten  to  twelve  the  two  middle,  and  from  twelve  to  fourteen 
those  of  the  corner;  brt  though  some  pains  have  been  taken  to  ascertain  this,  it  does  not  appear  that 
the  disappearance  of  the  cavities  in  these  teeth  is  attended  with  suflScient  regularity  to  warrant  implicit 
confidence. 

6627.  To  make  a  colt  appear  older  than  he  really  is,  both  breeders  and  dealers  very  commonly  draw  the 
nippers,  particularly  the  corner  ones  ;  by  which  means  the  permanent  set  which  are  underneath  imme- 
diately appear,  and  the  animal  is  thus  fitted  for  sale  before  he  otherwise  would  be. 

6628.  To  make  a  horse  look  younger  than  he  really  is,  dealers  perform  an  operation  on  the  teeth  called 
bislicpping  (from  the  name  of  a  noted  operator) ;  which  consists  in  making  an  artificial  cavity  in  the  nip- 
pers, after  the  natural  one  has  been  worn  out  by  age,  by  means  of  a  hard  sharp  tool ;  which  cavity  is  then 
burned  black  by  a  heated  instrument.  But  no  art  can  restore  the  tushes  to  their  form  and  height,  as  well 
as  their  internal  grooves.  It  is,  therefore,  common  to  see  the  best  judges  thrust  their  finger  into  a  horse's 
mouth,  contenting  themselves  with  merely  feeling  the  tush.  To  less  experienced  judges  other  appear, 
ances  present  themselves  as  aids.  Horses,  when  aged,  usually  become  hollow  above  the  eyes,  the  hoofs 
appear  rugged,  the  under  lip  falls,  and  if  grey,  they  become  white.  In  this  country,  where  horses  are  so 
early  worked  before  the  frame  is  consolidated,  and  where  afterwards  they  continue  to  be  exerted  unceas- 
ingly on  hard  roads,  it  is  not  uncommon  to  find  a  horse  at  six  years  old  feeble,  debilitated,  and  exhibiting 
all  the  marks  of  old  age,  except  in  his  mouth  ;  on  the  contrary,  when  the  animal  falls  into  other  hands,  at 
ten  or  twelve  he  has  all  the  vigour  of  youth,  and  his  teeth  are  the  only  parts  that  present  an  indication 
of  age :  it  is,  therefore,  more  useful  to  examine  the  general  appearance  of  the  animal,  than  to  be  guided 
altogether  by  the  marks  in  the  teeth  ;  a  too  strict  adherence  to  which,  Blaine  observes,  lead  into  great 
error  on  the  subject  of  the  age  of  horses.  The  commonly  received  marks,  he  says,  grant  not  a  criterion 
of  a  third  of  the  natural  life  of  the  animal,  nor  of  one  half  of  the  time  in  which  he  is  perfectly  usciuL 
Many  good  judges  will  not  purchase  a  horse  for  hunting  earlier  than  eight  years  old,  and  regard  him  only 
in  his  prime  at  twelve.  A  gentleman  at  Dulwich  has  a  monument  to  the  memory  of  each  of  three  seve. 
ral  horses  which  died  in  his  possession  at  the  age  of  thirty-five,  thirty-seven,  and  thirty-nine  years  ;  the 
latter  of  which  was  suddenly  taken  off  by  a  fit  of  colic,  having  been  in  harness  but  a  few  hours  before. 
CuUey  mentions  a  horse  of  forty-five;  and  an  instance  lately  occurred  of  one  which  lived  to  fifty.  Blainej 
in  continuation,  draws  the  following  comparison  between  the  relative  situations  of  the  state  of  the  consti- 
tution, between  the  horse  and  man,  under  the  ordinary  circumstances  of  care  towards  each  :  — -The  first 
live  years  of  the  horse  may  be  considered  as  equivalent  to  the  first  twenty  of  a  man  ;  a  horse  of  ten  as  a 
man  of  forty;  of  fifteen  as  a  man  of  fifty;  of  twenty  as  a  man  of  sixty;  of  twenty-five  as  a  man  of 
seventy  j  of  thirty  as  a  man  of  eighty ;  and  of  thirty-five  as  a  man  of  ninety.  ( Vet.  Outlines,  p.  o5.) 

Sect.  X.     Breeding  of  Horses. 

6629.  The  general  princinles  of  breeding  we  have  already  laid  down  at  length  (2023.),  and  have  here  to 
notice  what  are  considered  the  best  practices  in  the  choice  of  stalhons  and  mares,  and  in  the  treatment 
of  the  latter  during  pregnancy.  Unfortunately,  however,  much  less  attention  has  been  paid  to  breeding 
horses,  than  to  breeding  cattle  or  sheep;  though,  as  Brown  has  observed,  a  pound  of  horse-fiesh  is 
worth  two  of  that  of  any  other  stock  ;  and  it  costs  just  as  much  to  breed  a  bad  horse  as  a  good  one.  Every 
one,  an  eminent  writer  observes,  exercises  some  degree  of  judgment  in  regard  to  the  stallion  ;  but  there 
are  few  breeders,  comparatively,  who  hesitate  to  employ  very  ill-formed  and  worthless  mares,  and  often 
solely  because  they  are  unfit  for  any  thing  else  than  bringing  a  foal.  All  the  best  writers  on  agriculture 
reprobate  this  absurd  and  unprofitable  practice.  "  In  the  midland  counties  of  England,  the  breeding  of 
cart  horses  is  attended  to  with  the  same  assiduity  as  that  which  has  of  late  years  been  bestowed  on  cattle 
and  sheep  ;  while  the  breeding  of  saddle  horses,  hunters,  and  coach  horses  is  almost  entirely  neglected  ; 
or  left  almost  wholly  to  chance,  even  in  Yorkshire,  —  I  mean  as  to  females.  A  breeder  here  would  not 
give  five  guineas  for  the  best  brood  mare  in  the  kingdom,  unless  she  could  draw  or  carry  him  occasionally 
to  market ;  nor  a  guinea  extraordinary  for  one  which  could  do  both.  He  would  sooner  breed  from  a  rip, 
which  he  happens  to  have  upon  his  jjremiscs,  though  not  worth  a  month's  keep.  But  how  absurd  !  The 
price  of  the  leap,  the  keep  of  the  mare,  and  the  care  and  keep  of  her  progeny,  from  the  time  they  drop 
to  the  time  of  sale,  are  the  same,  whether  they  be  sold  from  ten  to  fifteen,  or  from  forty  to  fifty  pounds 
each."  (Marshal's  Economy  of  Yorkshire,  vol.  ii.  p.  166.)  A  little  consideration  will  show  this  error  in  a 
still  stronger  light,  when  we  consider,  that  united  with  the  characteristic  marks  common  to  the  breed  in 
general,  the  progeny  of  two  individuals  always  exhibits  traits  of  resemblance  to  each ;  and  as  the  defects 
are  as  certainly  propagated  as  the  excellencies,  so  a  neglect  in  being  equally  careful  in  our  selection  of 
the  female  as  the  male  parent  is  actually  bespeaking  deformity.  It  being  also  now  and  then  obser%'ed, 
that  a  stronger  resemblance  is  borne  to  the  mother  than  to  the  father ;  so  the  chances  of  a  worthless 
colt  are  increased.  It  .having  likewise  been  remarked,  that  every  \ariety  has  a  tendency  to  breed  back 
towards  its  original,  so  a  breed  thus  constituted  can  hardly  admit  of  amelioration,  but  remains  stamped 
by  its  original  erroneous  selection.  These  remarks,  it  is  hoped,  will  encourage  our  breeders  to  be  less 
indifferent  to  the  choice  of  their  breeding  mares. 

6630.  In  those  districts  where  the  breeding  of  horses  is  carried  on  upon  a  large  scale  and  a  regular  plan, 
the  rearing  of  stallions  forms  in  some  degree  a  separate  branch  ;  and  is  confined,  as  in  the  case  of  bulls 
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and  rams,  to  a  few  eminent  breeders.  These  stallions,  which  are  shown  at  the  different  towns  in  the 
vicinity,  sometimes  sent  to  be  exhibited  at  a  considerable  distance,  are  let  out  for  the  whole  season,  or 
sold  to  sta'lion  men,  or  kept  by  the  breeder  himself,  for  covering  such  mares  as  may  be  offered,  at  a  cer- 
tain price  per  head  ;  and  this  varies  according  to  the  estimation  in  which  the  horse  is  held,  and  sometimes 
according  as  the  mare  has  more  or  less  of  what  is  called  blood.  For  farm  mares,  the  charge  for  covering 
by  a  stallion  of  the  same  kind  is  commonly  about  a  guinea,  with  half-a-crown  to  the  groom  ;  and  it  is  a 
common  practice  in  the  North,  to  agree  for  a  lower  rate  if  tlie  mare  does  not  prove  with  foal ;  sometimes 
nothing  more  is  paid  in  that  case  than  the  allowance  to  the  groom. 

611.31.  I»  c/ioost'ng  the  parents,  or  stallion  and  mare,  regard  must  be  had  to  the  kind  of  stock  desired  to 
be  bred.  AVhatever  may  be  the  particular  purpose  of  the  breed,  a  stallion  ought  first  to  possess  all  the  gene- 
ral properties  of  a  good  horse,  and  next  the  characteristic  criteria  of  the  desired  stock.  The  proc'uc.*, 
whether  a  male  or  female,  much  more  frequently  acquires  and  retains  the  form,  make,  marks,  and  dis- 
position of  the  sire  than  the  dam.  On  this  account,  stallions  with  the  least  appearance  of  disease,  blemish, 
or  bodily  defect  of  any  kind,  where  there  is  the  slightest  probability  of  its  being  transmittted  to  the  off- 
spring, should  be  rejected  as  improper.  And  it  is  even  considered  by  some  necessary  to  descend  to  the 
minutize  of  symmetry  in  the  head,  neck,  shoulder,  forehead,  ribs,  back,  loins,  joints,  and  pasterns,  attend- 
ing even  to  a  strict  uniformity  in  the  form,  make,  and  texture  of  the  hoofs  :  it  is  also  of  importance  to 
ascertain  the  temper  and  disposition  of  both  sire  and  dam,  in  order  to  avoid  the  procreation  of  vices  or 
imperfections.  But  provided  either  parents  be  free  frora^hereditary  infirmities,  disorders  which  arise  from 
accident  are  of  no  consequence. 

6632.  T/ie  genera/  properties  required  in  a  breeding  mare,  are  a  good  shape,  a  gentle  disposition,  a  large 
carcase  conformably  to  her  heigiit,  and  belly  well  let  do\i'n  ;  she  must  be  perfectly  free  from  all  sorts  of 
blemishes  and  defects.  The  size,  frame,  bone,  strength,  and  blood,  will  of  course  be  regulated  by  the  pur- 
poses of  the  breeder. 

6633.  T/ie  mare  which  is  intended  to  supply  draught  colts  should,  according  to  the  author  of  the  Sy. 
nopsis  of  Husbandry,  be  large-limbed,  close- jointed,  short-docked,  wide-chested,  home-ribbed,  with  a 
capacious  body  ;  her  eyes  good,  and  her  nostrils  large  and  open  ;  in  disposition  she  ought  to  be  gentle  and 
tractable;  of  a  constitution  healthy  and  vigorous,  free  from  any  blemishes  either  hereditary  or  acquired. 
The  horse  should  be  bold  and  spirited,  well  made,  and  of  a  kindly  disposition  ;  his  constitution  should  be 
strong,  his  temper  good,  and,  in  short,  neither  in  mind  or  body  ought  he  to  be  contaminated  with  vices  or 
disease  of  any  kind  ;  since  on  the  good  qualities  and  strength  of  constitution  in  the  sire  and  the  dam  de- 
ponds,  in  a  great  measure,  the  future  welfare  ofthe  colt. 

eSii.  The  age  at  which  horses  should  be  allowed  to  breed  is  not  determined  by  uniform  practice ;  and  is 
made  to  depend,  in  some  measure,  on  the  degree  of  maturity,  which,  in  animals  of  the  same  species,  is 
niore  or  less  early,  according  to  breed  and  feeding.  Yet  it  would  seem,  in  general,  to  be  an  improper  prac. 
tice  to  allow  animals  of  any  kind  to  propagate,  while  they  are  themselves  in  a  raw  unformed  state,  and 
require  all  the  n\itriment  which  their  food  affords,  for  raising  them  to  the  ordinary  size  ofthe  variety  to  - 
which  they  belong.  It  may,  therefore,  be  seldom  advisable  to  employ  the  stallion  til!  he  is  about  four 
years  old,  or  the  mare  till  she  is  a  year  older,  and  if  the  stallion  he  live  also  it  is  better,  and  still  more  so 
if  he  be  six  or  seven.  But  the  greater  number  of  mares  left  for  breeding  are  not  very  youn.;  ;  being  in 
many  cases  not  allowed  to  bring  foals  till  they  are  in  the  decline  of  life,  or  otherwise  unable  to  bear  their 
full  share  in  rural  labour. 

6j  35.  Three  months  b.-fore  a  stallion  is  sexually  employed,  he  should  be  fed  with  sound  oats,  peas,  or  beans, 
er  with  coarse  bread,  and  a  little  hay,  but  a  good  quantity  of  wheat  straw  ;  he  should  be  watered  regu- 
l.arly,  and  have  long  continued  walking  exercise  every  day,  but  he  should  not  be  over-heated.  If  he  be 
iiot  prepared  and  put  in  condition,  the  colts  will  be  likely  to  be  weakly,  and  the  horse  himself  will  become 
injured,  begetting  humours,  or  becoming  broken-winded.  If  he  be  put  to  too  many  mares,  he  will  not 
last  long ;  his  mane  and  tail  will  begin  to  fall  off  through  weakness,  and  it  will  be  difficult  to  get  up  his 
flesh  again  by  the  next  year.  The  number  of  mares  should  be  proportioned  to  his  strength,  and  twelve, 
fifteen,  or  at  the  most  twenty,  are  as  many  as  a  horse  will  well  serve  for  in  a  season.  This  number,  indeed, 
is  thought  by  many  too  few,  and  in  Suffolk,  we  are  informed  on  the  best  authority,  the  stallions  serve  from 
fifty  to  seventy,  and  even  eighty  mares  in  a  season. 

6:i36.  The  usual  season  for  the  generative  process  is  from  the  beginning  of  April  to  the  beginning  of 
July.  The  month  of  June  is  considered  the  best  season  in  this  country  ;  although  from  the  middle  to  the 
end  of  May  is  more  approved  of  on  the  Continent,  particularly  in  Normandy,  where  the  farmers  devote 
much  of  their  attention  to  this  branch  of  husbandry;  and  in  which,  especially  in  regard  to  useful  farm 
horses,  they  have  succeeded,  perhaps,  beyond  those  in  any  other  part  of  Europe.  This  difference,  as  to 
the  time  when  a  mare  should  be  allowed  to  take  the  horse,  in  the  different  countries,  is  easily  reconcile- 
able  ;  a  mare  goes  eleven  months  and  a  few  days  with  foal ;  and  the  great  object  with  all  farmers,  where 
practicable,  is  to  have  her  covered  at  such  a  period  as  to  ensure  abundance  ot  grass,  and  the  return  of 
warm  and  comfortable  weather  at  the  period  of  foaling.  An  early  colt  is  always  to  be  preferred  to  one 
that  falls  late  in  the  season.  It  is  generally  understood,  and  is  an  opinion  that  is  believed  to  be  well 
founded,  that  a  mare  may  be  covered  on  the  ninth  day  after  she  has  foaled,  with  a  greater  degree  of  suc- 
cess than  at  any  other  period.  This  practice  is,  of  course,  often  followed  ;  but  in  such  cases  the  mare 
ought,  Donaldson  thinks,  to  be  fed  in  an  extraordinary  manner,  otherwise  it  is  impossible  she  can  do  jus. 
tice  to  her  present  and  her  future  foal.  But  modern  farmers  would  probably,  he  says,  come  nearer 
their  purpose,  were  they  to  follow  the  example  of  the  Romans,  and  content  themselves  with  one  foal  in 
the  two  years. 

6637.  Jt  the  season  of  parturition,  there  should  be  a  suitable  supply  of  food  for  the  mother  and  young.  The 
time  of  covering  mares  ought,  therefore,  to  be  jiartly  regulated  by  a  due  regard  to  this  circumstance,  and 
maybe  earlier  in  the  south  than  in  the  north,  where  grass  the  most  desirable  food  both  for  the  dam  and 
foal,  does  not  come  so  early  by  a  month  or  six  weeks.  In  Scotland,  it  is  not  advantageous  to  have  mares 
to  drop  their  foals  sooner  than  the  middle  of  April ;  and  as  the  period  of  gestation  is  about  eleven  months, 
they  are  usually  covered  in  May,  or  early  in  June.  But  if  mares  are  intended  to  bring  a  foal  every  year, 
they  should  be  covered  from  the  ninth  to  the  eleventh  day  after  foaling,  whatever  may  be  the  time ;  and 
the  horse  should  be  brought  to  them  again  nine  or  eighteen  days  afterwards. 

6038.  In  breeding  horses  on  a  large  scale  it  is  easy  to  contrive  so  that  all  the  foals  may  be  brought  forth 
at  a  time  when  there  is  plenty  of  grass.  About  the  end  of  May  the  mares  are  to  be  put  into  an  enclosure 
capable  of  feeding  them  as  long  as  the  stallion  is  to  be  with  them,  or  that  they  are  in  season.  In  this 
enclosure  all  the  mares  ai-e  to  be  put  together,  as  well  those  which  are  barren  as  others.  The  stallion's 
hind  shoes  are  to  be  taken  off,  but  the  fore  shoes  should  be  kit,  or  tips  put  on  to  preserve  his  feet ;  then 
lead  him  forth,  and  let  him  cover  a  mare  twice  in  hand,  to  render  him  more  tame  and  gentle.  After  this 
take  off  the  bridle  and  turn  him  loose  among  the  rest,  whore  he  will  become  f.imiliar  with  them,  and  not 
one  of  them  will  be  horsed  but  when  they  are  in  season.  There  shouUI  be  a  little  lodge  built  up  in  some 
part  of  tlie  enclosure,  and  peas,  beans,  oats,  bre.id,  and  other  good  food,  put  into  the  manger  in  it,  that 
the  horse  may  retire  into  it  in  the  scorching  heats,  and  eat  what  he  likes  best.  He  must  be  thus  enter- 
tained during  the  whole  time  he  is  with  the  mares,  which  is  to  be  about  six  or  seven  weeks.  Mares  that 
are  very  fat  and  gross  do  not  hold  well;  but  those  which  are  moderately  fat  conceive  with  the  greatest 
success  and  ease. 

6639.  To  bring  a  mare  in  season,  it  is  a  common  thing  to  give  her  a  quart  of  hemp-seed,  or  twice  that 
quantity,  night  and  morning  for  eight  days  before  she  is  brought  to  the  horse.  If  she  refuse  it  alone,  it  may 
be  mixed  with  beans  or  oats,  and  will  go  down  ;  and  if  the  stallion  eat  of  it,  it  will  force  him  also;  but 
it  must  be  remembered  that  tlicse  provocatives  .are  unnaluvjl,  and  often  defeat  their  own  purposes.     They 
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are  therefore  seldom  now  resorted  to  among  intelligent  breeders.  Still  more  improper  is  it  to  attemiit  an 
early  liorsing,  by  injecting  stimulating  fluids  up  tlie  vagina  as  is  sometimes  done  ;  for  when  it  succeeds, 
the  future  progeny  seldom  answers  the  expectation. 

Gli-R).  The  treatment  of  a  pregnant  mare  is  in  general  little  different  from  that  of  any  other  horse. 
Mares  of  draught  are  worked  in  summer  as  usual,  and  more  moderately  in  the  ensuing  winter,  till  near 
the  time  of  foaling  ;  when,  if  the  season  be  somewhat  advanced,  even  though  the  pasture  be  not  fully 
suHicient  for  their  maintenance,  they  should  be  turned  out  to  some  grass  field  near  the  homestead,  ami 
receive  what  additional  supply  of  food  may  be  necessary  under  sheds  adjoining.  It  is  both  incon- 
venient and  dangerous  to  confine  a  mare  about  to  foal  in  a  common  stable,  and  still  more  so  to  leave 
her  loose  in  a  close  stable  among  other  horses ;  and  confinement  is  not  much  less  objectionable  after 
dropping  her  foal. 

6i)41.  Breeding  mares  are  usually  tvorlsed  through  the  greatest  part  of  the  year,  laying  them  aside  only 
for  a  week  or  two  before  foaling,  and  during  the  summer  season,  when  giving  suck  to  the  young  foal.  In 
this  way.  Brown  observes,  the  strength  and  vigour  of  the  mother  is  not  only  weakened,  but  the  size  and 
power  of  the  foal  stand  a  great  chance  of  being  diminished,  by  the  exertions  of  the  motlier  when  kept  at 
work.  Under  these  impressions  we  are  led  to  consider  the  working  of  breeding  mares  as  an  unprofitable 
practice.  \Vere  they  suffered  to  remain  at  .ease,  to  roam  upon  coarse  pastures,  where  sheds  were  erected 
in  which  they  might  find  shelter  during  inclement  weather,  we  are  almost  certain  that  their  progeny 
would  enter  upon  action  with  increased  abilities.  The  expense  of  a  breeding  mare  kept  in  this  way  would 
not  be  great,  whilst  the  advantages  would  be  innumerable.  In  Yorkshire,  and  in  those  midland  counties 
where  the  breeding  and  rearing  of  horses  is  better  understood  than  in  any  other  part  of  the  island,  they 
are  often  worked  till  the  very  time  of  foaling.  Great  care,  however,  is  necessary  in  working  and  manag- 
ing a  mare  heavy  with  foal :  an  over-heat,  too  severe  exercise,  a  fright,  or  a  sudden  and  violent  jerk, 
are  very  apt  to  cause  an  untimely  birth,  whereby  the  foal  is  lost,  and  the  life  of  the  mare  very  much 
endangered. 

6iUii.  In  the  mountains  of  Wales,  and  in  the  Highlands  of  Scotland,  the  breeding  mares  are  never 
worked  during  the  summer.  They  are  driven  to  the  hills  and  mountains  at  the  close  of  the  barley-seed 
season,  where  they  remain  till  the  inclemency  of  the  weather  forces  them  to  return  for  shelter.  But  their 
scanty  subsistence,  the  labour  they  are  subjected  to  in  procuring  their  food,  and  the  moistness  and  cold- 
ness of  the  climate  in  the  latter  part  of  the  season,  render  both  themselves  and  their  progeny  of  but  little 
value  and  importance. 

6u4.j.  Fa>»is,  consisting  chiefly  of  pasture  land  unfit  for  feeding,  are  the  situations  where  breeding  is 
generally  carried  on.  Arable  farmers  may  breed  occasionally  ;  but  the  inconvenience  of  wanting  any 
part  of  their  working  stock  at  the  time  of  foaling  operates  almost  as  a  prohibition  to  the  breeding  of 
horses.  The  greater  number  of  horses  are  bred  in  situations  where  a  small  portion  of  arable  land  is 
attached  to  farms  chiefly  occupied  with  cattle  or  sheep  ;  or  where  the  farms  are  so  small  as  not  to  afford 
full  and  constant  employment  to  the  number  of  horses  that  must,  nevertheless,  be  kept  for  the  labour  of 
particular  seasons. 

Sect.   XL      Rearing  of  Horses. 

6614.  Hearing  includes  the  treatment  of  the  foal  till  it  is  Jit  to  work,  or  to  be  put  in  training  for  use,  and 
also  the  treatment  of  the  mother  till  she  has  weaned  her  foal. 

6(54.^.  In  regard  to  the  treatment  of  the  mare  till  she  has  teeaiied  her  foal  in  England,  and  in  the  im- 
proved parts  of  Scotland,  a  mare  after  having  foaled  is  turned,  together  with  the  foal,  into  a  pasture  field, 
and  is  allowed  two  or  three  weeks'  rest,  before  she  is  again  worked,  either  in  plough  or  cart ;  the  foal 
being  allowed  to  suck  at  pleasure  during  the  time.  After  having  had  a  few  weeks'  rest,  she  is  again 
worked  in  the  usual  manner  ;  the  foal  being  commonly  shut  up  in  a  house  during  the  hours  of  working. 
In  Yorkshire,  some  farmers  are  particularly  careful  not  to  allow  the  mare  to  go  near  the  foal,  alter  her 
return  from  labour,  till  her  udder  has  been  bathed  with  cold  water,  and  not  till  most  of  the  milk  is  drawn 
from  it.  These  precautions  are  used  with  a  view  of  preventing  any  bad  consequences  from  the  foal's  re- 
ceiving over-heated  milk.  Another  practice,  and  which  is  superior  to  the  above,  is  also  common  in  York- 
shire, and  in  many  parts  of  Scotland  :  —  After  the  foal  is  a  few  weeks  old,  and  has  acquired  strength  and 
agility  enough  to  follow  its  mother,  it  is  allowed  to  attend  her  in  the  field  during  the  hours  of  labour,  and 
to  suck  occasionally.  By  this  means,  not  only  docs  the  foal  receive  sufficient  exercise  ;  nor  can  any  pre. 
judicial  effect  happen  from  the  over-heated  state  of  the  milk,  as  the  foal  is  allowed  to  draw  it  oft' repeatedly, 
and  at  short  intervals ;  but  the  little  animal  becomes  hardy,  and  loses  all  timidity,  and  afterwards  requires 
less  breaking  :  these  may  be  considered  as  the  general  modes  of  management  in  those  parts  of  the  king- 
dom mentioned  above,  during  the  period  while  the  foal  is  allowed  to  suck  its  dam,  which  is  usually  about 
six  months ;  that  is,  from  the  time  of  foaling  till  Michaelmas,  which  is  the  period  at  which  foals  are 
generally  weaned,  or  prevented  from  sucking.  Breeding  mares  are  evidently  unable  to  endure  the  fatigue 
of  constant  labour,  for  some  months  before  and  after  parturition  :  this  has  led  a  few  farmers  to  rear  foals 
upon  cow-milk  ;  but  the  practice  is  neither  common  nor  likely  ever  to  become  so;  and  as  it  is  a  philo- 
sophical fact,  well  established,  that  all  animals  partake,  in  some  measure,  of  the  nature  of  their  foster 
parent,  so  there  is  great  reason  to  fear  this  practice  would  prove  injurious  to  foals  so  reared. 

6i)4(3.  In  tvcaning  the  foal  at  the  end  of  six  or  seven  months,  great  care  should  be  taken  to  keep  the 
mare  and  foal  from  the  hearing  of  each  other,  that  neither  may  fret  or  pine  after  the  other.  The  best 
method  will  be  to  confine  the  foal  in  a  small  stable  by  itself,  which  should  be  furnished  with  a  rack  and 
manger,  where  it  may  be  fed  with  clean  shaken  hay,  and  clean  sifted  oats,  bruised  a  little  in  a  mill,  or 
chopped  carrots,  or  boiled  potatoes.  With  this  management,  he  will  quickly  forget  his  dam,  and  become 
gentle  and  familiarised  to  his  keeper,  and  in  fair  weather  may  be  suffered  to  exercise  himself  in  a  pasture 
adjoining  to  the  stable;  but  this  should  be  only  for  a  little  while  in  the  middle  part  of  a  sunny  day  ;  the 
tenderness  of  the  young  animal  rendering  it  dangerous  to  keep  him  out  in  the  night. 

6647.  The  treatment  of  vieancd  foals  in  England,  is  to  put  them  immediately  into  a  good  fresh  pasture, 
where  they  remain  as  long  as  the  winter  continues  moderate.  On  the  apprath  of  winter,  they  are  fed 
with  a  sufficient  quantity  of  hay,  placed  in  a  stable  or  hovel,  erected  in  the  field  for  the  purpose,  and  into 
which  they  have  free  access  at  all  times.  The  next  summer  they  are  put  into  other  pastures,  commonly 
the  most  indifferent  on  the  farm,  where  they  remain  till  the  beginning  of  the  following  winter,  when  they 
are  either  allowed  to  range  in  the  pasture  fields,  or  brought  home  to  the  straw.yard.  The  inclemency  of 
the  winter  in  Scotland,  and  the  great  falls  of  snow  which  generally  take  place,  render  it  necessary 
always  to  house  the  foals  there  during  that  season. 

6048.  During  the  Jirst  winter  foals  are  fed  on  hay  with  a  little  corn,  but  should  not  be  constantly  con. 
fined  to  the  stable ;  for  even  when  there  is  nothing  to  be  got  on  the  fields,  it  is  much  in  their  favour  to  be 
allowed  exercise  out  of  doors.  A  considerable  proportion  of  succulent  food,  such  as  potatoes,  carrots, 
and  Swedish  turnips  (oil.cake  has  been  recommended),  should  be  given  them  through  the  next  winter, 
and  beans  and  peas  meal  has  been  advantageously  substituted  for  oats  ;  but  which,  if  allowed  in  a  con- 
siderable quantity,  are  injurious  to  the  thriving  of  the  young  animal,  from  their  heating  and  astringent 
nature 

6649.  During  the  folloiuing  summer  their  pasture  depends  upon  the  circumstances  of  the  farms  on  which 
they  are  reared.  In  the  second  winter  they  are  fed  in  much  the  same  manner  as  in  the  first,  except  that 
straw  may  be  given  for  some  months  instead  of  hay ;  and  in  the  third  winter  they  have  a  greater  allow- 
ance of  corn,  as  they  aie  frequently  worked  at  the  harrows  in  the  ensuing  spring.  {General Heport  of 
Scotland,  vol.  iii.  p.  18;5.)    When  about  three  years  old,  the  author  of  the  New  Farmer's  Calendar  advices 
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foals  to  be  fed  all  winter  with  a  little  corn  twice  a  day,  with  hay,  oat-straw,  &c.  Where  carrots  can  be 
procured,  they  lorm  a  most  excellent  feed  for  colts  of  evciy  age,  on  which  they  will  thrive  surprisingly. 
With  the  use  of  carrots,  no  corn  is  necessary,  nor  any  caution  requisite  against  an  over-heating  effect  from 
a  more  stimulating  diet.  Care  should,  however,  be  taken  to  cut  them  properly,  allowing  a  well  littered 
jihed,  or  warm  straw-yard.  Colts  fed  at  home  with  green  meat,  cut  during  summer,  should  have  a  daily 
range  on  a  common,  or  elsewhere,  for  exercise.  Yearlings  to  be  carefully  kept  separate  from  the  milch 
mares. 

6  )50.  The  tittle  for  gelding  colts  is  usually  the  same  in  both  parts  of  the  kingdom,  which  is,  when  they 
are  about  a  year  old;  although,  in  Yorkshire,  this  operation  is  frequently  suspended  till  the  spring  of  the 
second  year,  especially  when  it  is  intended  to  keep  them  on  hand,  and  without  employing  them  in  labour 
till  the  following  season.  Parkinson  disapproves  of  delaying  this  oj]eration  so  long,  and  recommends 
twitching  the  colts,  a  practice  well  known  to  the  ram-breeders,  any  time  after  a  week  old,  or  as  soon  after 
as  the  testicles  are  come  down  ;  and  this  method,  he  says,  he  has  followed  him.self  with  great  success. 
(.Parkinson  on  Live  Stock,  vol.  ii.  p.  74.)  Blaine's  remarks  on  the  subject  of  castration  appear  worthy  of 
notice  :  he  says,  when  the  breed  is  i)articularly  good,  and  considerable  expectations  are  formed  on  the  colt, 
it  is  always  prudent  to  wait  till  twelve  months  :  at  this  period,  if  his  fore  parts  are  correspondent  with  his 
hinder,  proceed  to  castrate  ;  but  if  he  be  not  sufficiently  well  up  before,  or  his  neck  be  too  long  and  thin, 
and  his  shoulders  spare,  he  will  assuredly  improve  by  being  allowed  to  remain  whole  six  or  eight  months 
longer.  Another  writer  suggests  for  experiment,  the  spayitig  of  mares,  thinking  they  would  work  better, 
and  have  more  wind  than  geldings.  {Marshal's  Yorkshire,  vol.  ii.  p.  169.)  But  he  does  not  appear  to  have 
been  aware  that  this  is  by  no  means  a  new  experiment :  for  Tusser,  who  wrote  in  1562,  speaks  of  gelding 
fillies  as  a  common  practice  at  that  period.  The  main  objection  to  this  operation  is  not  that  brood  mares 
would  become  scarce,  as  he  supposes,  but  that,  by  nica|)acitating  them  from  breeding  in  case  of  accident, 
and  in  old  age,  the  loss  in  this  expensive  species  of  live-stock  would  be  greatly  enhanced.  An  old  or  lame 
mare  would  then  be  as  worthless  as  aij  old  or  lame  gelding  is  at  present. 

6651.  The  rearing  of  horses  is  carried  on  in  some  places  in  so  systematical  a  manner,  as  to  combine  the 
profit  arising  from  the  advance  in  the  age  of  the  animals,  with  that  of  a  moderate  degree  of  labour,  before 
they  are  fit  for  the  purposes  to  which  they  are  ultimately  destined.  In  the  midland  counties,  the  breeders 
sell  them  while  yearlings,  or  perhaps,  when  foals  ;  namely,  at  six  or  eighteen  months  old,  but  most  generally 
the  latter.  They  are  mostly  brought  up  by  the  graziers  of  Leicestershire,  and  the  other  grazing  parts  of 
the  midland  counties,  where  they  are  grown  among  the  grazing-stock  until  the  autumn  following.  At 
two  years  and  a  half  old  they  are  bought  up  by  the  arable  farmers,  or  dealers  of  Buckinghamshire, 
Berkshire,  Wiltshire,  and  other  western  counties,  when  they  are  broken  into  harness,  and  worked  till 
they  are  five,  or  more  generally,  six  years  old.  At  this  age  the  dealers  buy  them  up  again  to  be  sent  to 
London,  where  they  are  finally  purchased  for  drays,  carts,  waggons,  coaches,  the  army,  or  any  other  pur- 
pose for  which  they  are  found  fit.     (Marshal's  Ecotwmt/  of  the  Midlatid  Counties,  vol.  i.  p.  311.) 

6652.  In  the  jvcst  of  Scotland,  a  sitnilar  mode  of  transferring  horses  from  hand  to  hand  is  common. 
The  farmers  of  Ayrshire,  and  the  counties  adjacent,  who  generally  grow  corn  on  not  more  than  one  fourth, 
or  at  the  most,  one  third  of  their  arable  land,  and  occupy  the  remainder  with  a  dairy  stock,  purchase 
young  horses  at  the  fair  of  Lanark  and  Camwath  before  mentioned  ;  work  them  at  the  harrows  in  the 
following  spring  when  below  two  years  old ;  put  them  to  the  plough  next  winter,  at  the  age  of  two  and  a 
half,  and  continue  to  work  them  gently  till  they  are  five  years  old,  when  they  are  sold  again  at  the  Ruther- 
glen  and  Glasgow  markets  at  a  great  advance  of  price,  to  dealers  and  farmers  from  the  south-eastern 
counties.  A  considerable  number  of  horses,  however,  are  now  bred  in  the  Lothians,  Berwickshire,  and 
Roxburghshire,  the  very  high  prices  of  late  having  rendered  it  profitable  to  breed  them,  even  upon  good 
arable  ground  ;  but  many  farmers  of  these  counties,  instead  of  breeding,  still  prefer  jmrchasing  two  and 
a  half  or  three  and  a  half  year  old  colts,  at  the  markets  in  the  west  country,  or  at  Newcastle  fair,  in 
October  :  they  buy  in  a  certain  number  yearly,  and  sell  an  equal  number  of  their  work  horses  before  they 
are  so  old  as  to  lose  much  of  their  value.     [General  Report  of  Scotland,  vol.  iii.  p.  Ib2.) 

Sect.  XII.      Training  of  Horses. 

6653.  Horses  are  trained  for  various  purposes,  but  principally  for  carrying  our  persons  or  drawing  our 
burdens.  Formerly,  burdens  were  principally  borne  on  the  back  by  pack-horses,  but  the  improvements 
in  our  roads  have  removed  them  from  the  back,  to  machines  called  carriages,  drawn  by  means  of  harness 
applied  over  the  person  of  the  horse.  Under  saddle,  we  train  horses  as  racers,  hunters,  hackneys,  or  troop 
horses.  In  harness  we  use  them  in  coaches,  stages,  chariots,  and  various  lighter  vehicles,  or  we  employ 
them  in  waggons,  carts,  ploughs,  and  various  other  agricultural  or  connnenial  machines.  Horses  are  held 
in  obedience  by  means  of  bridles,  with  appendages  called  reins,  which  are  long  or  short,  as  used  in  riding 
or  driving.  Horses  are  directed  and  urged  forward  by  whip,  spur,  and  langu.ige,  and  they  are  chastised 
by  the  same  means. 

6654.  The  directive  language  ttsed  to  horses  ought  to  be  e^ery  where  the  same,  which  is  the  more  easily 
accomplished,  as  words  or  phrases  are  sullicient  lor  giving  every  requisite  direction  to  a  horse.  The  first 
of  these  words  may  be  "  on,"  or  go  on,  or  merely  the  common  chuck  of  the  tongue,  &c  as  used  by  all 
coachmen  in  the  world  ;  the  second  to  make  the  horse  go  to  the  right-hand  side, "  right-hand ;"  the 
third,  to  the  left-hand  side,  "  left-hand  ;"  the  fc  urth  to  make  them  stop,  may  be  "  stop,"  or  "  stand-still." 
Any  attempt  to  modify  these  directions  ought  ti'  be  given  in  the  correct  language  of  the  country,  and  not 
in  provincial  words,  as  go  on,  slowly,  briskly,  rifeht-hand,  a  little  round,  or  turn,  left-hand,  a  little,  or  left- 
hand  and  round,  stop,  or  stand  gently.  Sec.  As  a  proof  that  only  four  words  are  requisite  for  giving  every 
requisite  direction  to  horses,  we  may  mention  that  foreigners  in  Stockholm,  Petersburgh,  and  Moscow, 
who  know  nothing  of  the  language,  require  only  four  corresponding  words  of  Swedish  or  Russian  to 
direct  the  native  coachmen  and  sledge  drivers  to  any  street,  house,  or  place,  the  situation  of  which  they 
know  by  the  maps,  or  otherwise. 

6655.  The  three  natural  atid  ordinary  moverients  of  horses  are,  walking,  trotting,  and  galloping,  to 
which  some  horses  naturally  add  another,  whl  h  is  known  by  the  name  of  "  ambling,"  or  "  pacing." 
The  trot  is,  perhaps,  the  most  natural  motion  of  a  horse,  but  the  pace,  and  even  the  gallop,  are  most  easy 
to  the  rider. 

6656.  In  training  saddle  horses,  the  first  thing  is  to  make  them  familiar  with  man,  and  other  general 
objects,  and  which  is  best  effected  at  the  earliest  periods,  which  then  saves  almost  all  the  trouble  of  break- 
ing, and  docility  follows  as  a  matter  of  course  :  to  eflect  this,  the  greatest  kindness  should  be  used  to  the 
colts  from  the  moment  they  are  dropped  :  they  should  be  accustomed  to  be  handled,  should  be  fed  with 
bread  patted  in  various  parts  of  the  body,  have  light  matters  put  on  their  heads  and  backs,  and  subjects 
of  different  colours  and  forms  should  be  shown  them  with  caution.  While  at  foot,  the  mare  and  foal 
should  be  led  out  into  roads,  and  where  carriages  pass,  during  which  time  nothing  should  be  allowed  to 
intimidate  the  foal.  By  ffiis  management,  the  animal  will  be  easily  prepared  for  the  future  operations; 
and  it  is  thus  that  tie  single  foal  the  ploughed-land  farmer  breeds,  and  which  daily  follows  the  mother 
in  her  work,  as  it  were  breaks  itself. 

6657.  Bucking  is  the  next  operation,  and  if  the  colt  has  been  judiciously  used,  and  taught  familiarity 
and  docility  by  early  handling  and  kindness,  it  is  by  no  means  difficult.  It  should  be  commenced  before 
the  colt  is  two  and  a  half  or  three  years  old.  The  first  backing  of  a  horse  is  a  thing  of  great  consequence, 
as  his  value  afterwards  very  much  depends  of  it.  The  application  of  the  saddle  should  be  gradually  done, 
and  without  alarm  to  the  horse.  After  a  colt  has  become  habituated  to  the  saddle  and  bridle,  and  has 
been  exercised  some  time,  morning  and  evening  in  them,  and  become  somewhat  obedient,  it  is  usually 
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recommended  that  he  be  taken  to  some  ploughed  land,  where  he  is  to  be  walked  and  trotteti  until  he  be 
slifjhtly  fatigued.  If  the  colt  he  very  high  spirited  or  refractory,  or  if  he  be  not  inclined  to  lift  up  his  legs 
suliicicntly,  it  may  be  admissible  to  practise  him  on  some  very  light-ploughed  lands  ;  but  if  otherwise,  it  is 
better  to  dispense  with  this,  and  a  field  and  a  road  alternately  used  w  ill,  in  general  cases,  be  found  prefer- 
able. It  would  be  well  that  this  preliminary  practice  should  be  performed  in  a  cavcsson  to  ensure  obedi- 
ence. When  he  is  perfectly  tractable  during  his  exercise,  let  a  person  used  to  him  lay  himself  gently  and 
by  degrees  across  his  back  ;  and  if  he  seem  not  to  be  alarmed,  let  him  proceed  at  a  foot-pace  with  his 
burden.  When  this  occasions  no  alarm,  let  one  leg  gradually  be  slid  over  his  back,  the  person  at  his  head 
engaging  his  attention  during  the  time,  and  encouraging  him.  The  rider  may  then  gradually  raise  himself 
up.  The  next  step  will  be  to  mount  him  at  once  in  the  usual  way,  still  having  a  judicious  attendant  at  his 
head  :  this  must  likewise  by  no  means  be  done  suddenly,  or  at  a  jerk,  but  very  gradually  and  slowly,  by 
several  risings  and  heavings.  If  he  bear  this  patiently,  the  person  is  to  seat  himself  firmly  on  his  back  ; 
but  if  he  be  troublesome  and  not  tame  enough,  the  person  is  to  forbear  the  attempt  to  mount,  and  he  is  to 
be  trotted  in  the  hand  over  the  same  ploughed  lands  or  other  ground  again,  till  he  is  more  fatigued,  and 
willing  to  receive  the  rider  quietly  on  his  back  :  when  this  is  done,  the  person  who  is  on  his  back  must 
encourage  him,  and  the  man  who  has  his  head  must  lead  him  a  few  paces  forward:  all  the  while  en. 
couraging  him.  The  feet  are  to  be  fitted  well  in  the  stirrups,  and  the  toes  turned  out ;  afterwards  the  rider 
is  to  shrink  and  move  himself  in  the  saddle,  and  the  person  who  holds  his  head  is  to  withdraw  his  hand  a 
little  farther  from  the  mouth.  As  the  rider  moves  his  toes  forward,  the  holder  must  move  him  forward 
with  the  rein,  till  he  is  made  to  apprehend  the  rider's  motion  of  body  and  foot,  which  must  always  go 
together,  and  with  spirit,  and  will  go  forward  without  the  other's  assistance,  and  stay  \ipon  the  restraint 
of  the  rider's  hands.  When  this  is  accomplished,  let  him  be  cherished,  and  again  have  grass  and  bread  to 
eat ;  and  then  let  the  rider  mount  and  alight  several  times,  encouraging  him  between  each  time,  and  thus 
he  is  to  be  managed  till  he  will  go  on,  or  stand  still  at  pleasure.  This  being  done,  the  long  rein  may  be 
laid  aside,  and  the  band  about  the  neck,  which  are  always  used  on  this  occasion,  and  nothing  will  be  neces- 
sary but  the  trenches  and  cavesson,  with  the  martingaL  A  groom  must  lead  the  way  before  ;  or  another 
horse  going  only  straight  forwards,  and  making  him  stand  still  when  desired.  In  this  manner,  by  some- 
times following,  and  sometimes  going  before  another  horse  on  the  trot,  the  creature  will  by  degrees  be 
brought  to  know  that  it  is  his  business  to  be  quiet  and  governable. 

6fi58.  To  teach  a  horse  the  different  movements  uf  treakiiig,  trotting,  galloping,  anil  ambling,  comes  next 
in  order. 

Cfi59.  ff'alting  is  the  slowest  and  least  raised  of  all  a  horse's  movements.  U  is  performed,  as  any  one 
may  observe,  by  the  horse's  lilting  up  its  two  legs  on  a  side,  the  one  after  the  other,  beginning  with  the 
hind  leg  first.  Thus,  if  he  leads  with  the  legs  of  the  right  side,  then  the  first  foot  he  lifts  is  the  far  hind 
foot;  and  in  the  time  he  is  setting  it  down  (which  in  a  step  is  always  short  of  the  tread  of  his  fore  foot  on 
the  same  side)  he  lifts  his  far  fore  foot,  and  sets  it  down  before  his  near  fore  foot.  Again,  just  as  he  is 
setting  down  his  far  fore  foot,  he  lifts  up  his  near  hind  foot,  and  sets  it  down  again  just  short  of  his  near 
fore  foot ;  and  just  as  he  is  setting  it  down,  he  lifts  his  near  fore  foot,  and  sets  it  down  beyond  hfs  far  fore 
foot.  This  is  the  true  motion  of  a  horse's  legs  in  a  walk  ;  and  this  is  the  pace  in  which  many  things  are 
best  taught ;  for  instance,  when  the  horse  is  to  be  taught  to  turn  to  the  right  and  left,  or  from  one  hand  to 
another,  he  is  first  to  be  taught  it  on  the  walk,  then  on  the  trot,  and  finally  on  the  gallop.  The  walk  is  a 
pace  to  which  team,  carriage,  and  road  horses  should  constantly  be  well  broke,  as  being  of  great  use  in  all 
such  cases  and  intentions.  It  is  an  excellent  pace  too  in  a  saddle  horse,  when  well  performed  by  being 
properly  taught. 

I'xW.  In  trotting,  the  limbs  are  diagonally  employed  ;  but  their  tenses  or  times,  or  rising  and  falling,  are 
very  different,  as  it  is  conducted  slow  or  fast.  In  the  slow  trot  the  diagonal  legs  are  elevated  and  replaced 
simultaneously  ;  while  those  on  the  ground  are  preparing  to  elevate  themselves,  and  the  horse  is  for  a 
mon'.enton  tiptoe  ;  but  until  the  original  diagonal  legs  are  set  down,  these  are  not  wholly  elevated  :  there- 
fore the  horse  is  during  the  moderate  trot  at  no  time  without  support.  But  it  is  very  diffierent  when  the 
trot  is  accelerated,  as  to  nine  or  ten  miles  an  hour ;  for  then  there  is  a  period  in  every  spring  made  by  the 

diagonal  members,  when  all  the  feet  are 
in  the  air  at  the  same  time ;  and  the 
body  completely  suspended  from  the 
ground  by  these  means.  Thus  during 
this  accelerated  action,  the  off  fore  leg 
and  near  hind  leg  having  been  elevated 
in  the  air,  before  they  meet  the  ground, 
the  near  fore  leg  and  the  ofl'  hind  one 
are  not  only  prepared,  as  in  the  slow  trot, 
to  elevate  themselves,  but  actually  do  so 
before  the  others  are  set  down  ;  conse- 
quently, the  feet,  at  this  precise  time, 
must  be  all  in  air.  {Jig.  84H.)  To  speed 
in  the  trot,  it  is  necessary  that  a  horse 
pick  up  his  feet  quick,  and  extend  them 
far  forward.  To  the  safety  also,  it  is 
necessary  he  elevate  his  knee  particu- 
larly ;  at  the  same  time  the  general 
elevation  of  the  whole  limb  is  operated  by  high  withers  and  oblique  shoulders. 

G661.  Three  qualities  are  essentially  necessary  to  mahe  the  trot  uicful.  It  ought  to  be  extended,  supple, 
and  even,  or  equal :  these  three  qualities  mutually  depend  upon  each  other,  so  that  you  cannot  pass  to  the 
supple  trot  without  having  first  worked  upon  the  extended  trot ;  and  you  can  never  arrive  at  the  even 
and  equal  trot  without  having  practised  the  supple.  The  extended  trot  (Jig.  «4(!.)  is  that  in  which  the 
horse  trots  out  without  retaining  himself,  going  directly  forw.irds  ;  and  this  consequently  is  the  kind  of 
trot  With  which  you  must  begin.  The  supple  trot  is  that  in  which  the  hor-e,  at  every  motion  he  makes, 
bends  and  plays  his  joints  by  the  elasticity  of  the  organs  composing. them;  which  no  colts  or  raw  horses 
can  execute,  who  have  not  had  their  limbs  suppled  by  exercise.  The  even  or  ciiiial  trot  is  that  in  which 
the  horse  moves  so  equally  and  exactlv,  that  his  legs  never  cover  more  ground  one  than  the  <l  her  nor  atone 
time  more  than  another.  Togo  from'the  extended  trot  to  the  supple,  you  must  gently  and  hy  degrees  hold 
in  your  horse ;  and  when  by  exercise  he  has  attained  sufficient  ease  and  suppleness  to  manage  his 
limbs  readily,  you  must  insensibly  hold  him  in  still  more  and  more,  and  by  degrees  you  will  lead  him  to 
the  equal  trot. 

»)6fi'-'.  The  manner  o.f  trotting  a  colt  vho  has  never  been  backed  is  as  follows :  —  Put  a  plain  snaflile  in  his 
mouth  j  tit  a  cavessoti  to  his  nose,  to  the  ring  of  which  tie  a  longe  of  a  reasonable  length.  Let  a  groom 
hold  this  longe,  who  having  got  at  some  distance  from  the  colt,  must  stand  still  in  the  middle  of  the  circle 
which  the  horse  will  make.  Let  another  follow  him  with  a  long  whip  or  chanibrifere  in  his  hand.  The 
cold  being  alarmeil,  will  be  forced  to  go  forward,  and  to  turn  within  the  length  of  the  cord,  the  groom  must 
hold  it  tight  in  his  hand  ;  by  this  means  he  w  ill  draw  in,  or  towards  the  centre,  the  head  of  the  colt,  and 
his  croujie  will  of  consequence  be  without  the  circle.  In  working  a  young  horse  after  this  manner  do  not 
press  or  hurry  him.  Let  him  walk  first,  and  afterwards  put  liim  to  the  trot.  If  you  neglect  this  method 
his  legs  will  be  embarrassed  :  he  will  lean  on  one  side,  and  be  more  upon  one  haunch  than  the  other ; 
the  inner  fore  foot  will  strike  against  the  outer  one,  and  the  pain  which  this  will  occasion  will  drive  him 
to  seek  some  means  of  defence,  and  make  him  disobedient.     If  he  refuses  to  trot,  the  person  who  holds 
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the  chambviJ-rc  will  animate  him  by  trotting  him,  or  striking  the  ground  with  it.  If  he  offers  to  gallop 
instead  of  trotting,  the  groom  must  shake  or  jerk  the  cord  that  is  tied  to  the  cavesson,  and  he  will  fall  into 
his  trot,  iBereiiger''s  Art  of  Ilorscmanshii>,  vol.  i.  chap.  4.)  The  value  of  this  longing  in  a  circle  is 
incalculable,  inasmuch  as  it  supples  the  shoulders,  and  gives  them  a  greater  extent  of  action.  It  also  in- 
crcasi-s  the  action  of  the  whole  limb  downwards,  and  accustoms  the  horse  to  efTect  other  movements,  to  be 
performed  with  an  elevated  hand. 

G6n3.  Tlic  gallop  is  the  swiftest  natural  pace  of  a  horse,  in  which  the  two  fore  feet  become  elevated 
almost  at  the  same  moment,  but  one  shghtly  takes  the  lead  of  the  other,  and  must  therefore  be  set  down 
beyond  and  somewhat  after  it :  previous  to  this,  however,  the  hinder  legs  have  become  elevated,  with 
also  a  little  precedence  in  the  leg  of  that  side  which  has  been  led  by  the  fore.  Such  is  the  natural  gallop 
of  the  horse ;  when  it  is  performed  with  its  utmost  velocity  the  limbs  are  simultaneous  and  synchronous. 
(6S()4.)  In  galloping  the  horse  may  lead  with  which  fore  leg  he  pleases  ;  the  most  usual  way  is  that  with 
the  right,  in  which  case  the  gallop  is  said  to  he  Just ;  but  whichsoever  it  be,  the  hind  leg  of  the  same  side 
must  follow  it  next,  which  forms  an  even  or  equal  gallop  ;  otherwise  the  legs  are  said  to  be  disunited,  and 
the  gallop  to  befa/sf  s  to  remedy  which  disorder,  the  rider  must  stay  the  horse  a  little  on  the  hand,  and 
help  him  on  the  spur  on  the  contrary  side  to  tliat  on  which  he  is  disunited.  However,  this  rule  has  not 
been  always  strictly  observed  ;  for  hunting  horses  have  been  trained  to  lead  indifferently  with  both  legs, 
because  it  has  been  found,  that  a  horse  which  has  never  been  suffered  to  gallop  but  with  his  right  fore 
leg,  has  been  worn  out  on  one  side,  when  he  has  been  fresh  and  sound  on  the  other.  In  order  to  make  a 
stop  in  a  gallop  straight  forwards,  the  rider  should  carefully  put  his  horse  together,  without  altering  or 
disturbing  the  appui,  and  throw  his  body  back  a  little  to  accompany  the  action,  and  to  relieve  the  horse's 
shoulders.  In  doing  this  he  should  seize  the  time  of  making  the  stop,  keeping  the  hand  and  body  quite 
still,  exactly  when  he  feels  the  horse  put  his  fore  feet  to  the  ground,  in  order  that  by  raising  them  im. 
mediately  by  the  next  motion  which  he  makes,  he  may  be  upon  his  haunches.  When  horses  do  not 
answer  to  the  lessons  in  the  gallop,  they  should  be  galloped  briskly,  and  then  slowly  again  by  turns,  and 
they  will  thus  be  compelled  to  obey  the  hand  and  heel.  In  the  slow  gallop,  as  well  as  in  the  trot,  it  is 
sometimes  necessary  to  close  the  heels  to  the  horse's  sides,  which  is  called  pincliing  ;  but  this  should  be 
done  in  such  a  manner  as  not  to  m.ike  the  horse  abandon  himself  upon  the  hand,  aiid  care  must  be  taken 
that  he  be  upon  his  haunches,  and  not  upon  his  shoulders  ;  and  therefore,  when  he  is  pinched,  he  should 
be  kept  in  the  hand.  To  put  a  horse  well  together,  and  make  him  bring  his  hinder  legs  under  him,  the 
rider  must  close  his  legs  upon  him,  putting  them  very  much  back ;  this  will  oblige  him  to  slide  his  legs 
under  him  ;  at  the  same  instant  let  the  hand  be  raised  a  little  to  support  him  before,  and  yielding  again  / 
immediately.  Let  him  be  thus  supported,  and  have  the  rein  again  from  time  to  time,  till  he  begins  to  • 
play  and  bend  his  haunches,  and  gallops  leaning  and  sitting  down,  as  it  were,  upon  them  ;  let  the  rider 
then  press  him  with  the  calves  of  his  legs,  and  he  will  thus  become  quick  and  sensible  to  the  touch.  If 
a  horse  has  too  fine  a  mouth,  gallop  him  upon  sloping  ground ;  this  will  oblige  him  to  lean  a  little  upon 
the  hand,  in  order  the  better  to  put  himself  upon  the  haunches  ;  and  through  fear  of  hurting  his  bars,  he 
will  be  prevented  from  resisting  the  operation  of  the  bit.  If  the  horse  is  heavy  in  hand,  gallop  him  up 
sloping  ground  ;  and  when  his  appui  is  too  strong,  this  will  lighten  him.  The  gallop  serves  to  assure  and 
make  steady  a  weak  and  delicate  mouth,  and  also  to  supple  a  horse,  and  make  him  steady  and  active  in 
his  limbs.  {Berenger's  History  and  Art  of  Horsemanship^  vol.  ii.  p.  104.,  &c.)  In  galloping  in  a  circle, 
the  horse  is  confined  always  to  lead  with  bis  fore  leg  within  the  turn;  otherwise  he  is  said  to  gallop 
false. 

6ii6+.  The  varieties  nf  gallop  may  be  renuced  to  the  gallop  of  speed,  the  ordinary  or  hand  gallop,  and 
the  canter  :  all  others  are  but  compounds  of  these.  The  gallop  of  full  speed  is  the  most  sim])le  of  all  the 
paces,  being  nothing  more  than  a  succession  of  leaps ;  but  it  requires  repeated  efTorts  to  acquire  its  full 
celerity  :  the  fore  parts  being  first  raised  and  thrown  forwards  are  followed  by  the  hinder  imm.ediately ; 
as  the  velocity  increases,  the  fore  and  the  hind  legs  become  opposed  to  the  ground  at  almost  the  same 
instant,  thus  forming  a  repetition  of  leaps.  The  ordinary  or  hand  gallop  does  not  differ  from  the  gallop 
((iifi'3,),  except  that  the  le.;ding  leg  being  elevated  still  "earlier,  and  being  carried  still  more  forward,  is 
followed  also  by  an  earlier  and  a  more  considerable  displacement  of  its  fellow  leg  behind,  which  of  course 
retards  the  velocity  considerably,  and  lessens  the  exertion.  The  school  gallop  is  formed  of  this,  with  the 
haunches  drawn  more  under,  and  the  fore  hand  mere  thrown  up. 

665.-3.  The  can'cr  is  dffereidfrom  the  gallop  in  some  essential  particulars.  Whether  the  gallop  be  fast  or 
slow,  still  the  legs  are  at  one  period  wholly  removed  from  the  ground,  and  the  horse  is  all  in  air.  In  the 
canter,  on  the  contrary,  at  no  period  is  the  horse  completely  elevated  from  the  ground,  but  has  always  one 
or  more  points  of  contact  with  it.  Blaine  describes  its  operation  thus  :  —  When  performed  on  the  right,  the 
horse  commences  by  first  placing  his  off'  hind  leg  a  little  beyond  the  other ;  at  nearly  the  same  instant  he 
elevates  the  fore  hand,  and  places  first  the  near  fore  leg  on  the  ground  ;  the  off'  doubling  over  and  beyond, 
is  placed  in  an  instant  after  it.  In  the  next  movement  the  hind  legs  are  thrown  in,  and,  while  elevated, 
the  off  fore  leg  becomes  raised  from  the  ground  ;  but  the  near  fore  leg  is  not  elevated  until  the  hinder 
ones  are  replaced.  The  near  fore  leg  is,  therefore,  the  whole  point  of  support  in  cantering  at  each  re- 
move, and  thus  it  is  that  cantering  horses  always  first  fail  on  that  leg. 

()t)6ii.  The  imible  is  a  jieculiar  kind  of  pace,  by  which  the  horse  changes  sides  at  each  remove  ;  two  legs 
of  a  side  being  always  in  the  air,  and  two  on  the  ground.  An  amble  is  usually  the  first  natural  pace  of 
young  colt.s,  which,  as  soon  as  they  have  strength  enough  to  trot,  they  quit.  There  is  no  such  thing  as  an 
amble  in  the  modern  manege  ;  the  riding-masters  allowing  of  no  other  paces  besides  walk,  trot,  and  gallop ; 
their  reason  is,  that  a  horse  may  be  put  from  a  trot  to  a  gallop,  without  stojiping  him;  but  not  from  an 
amble  to  a  gallop  without  stopping. 

(i6u7.  The  training  of  cavalry  horses  is  exclusively  performed  in  the  military  establishments,  and  there- 
fore can  never  be  required  of  the  farmer  or  breeder. 

(i6G8.  The  training  of  coach  horses  commences  with  taming,  walking,  trotting,  and  repeated  longing ; 
and  next  with  yoking  and  driving  in  a  break  or  four-wheeled  frame,  with  no  other  load  than  that  of  the 
co.rch  box  or  seat  placed  in  the  usual  i>osition,  the  driver  and  his  assistant  sitting  on  a  board  fixed  to  the 
perch  or  hind  axle,  in  order  to  be  ready  at  a  moment's  notice  to  descend  and  restrain  or  direct  the  horses. 
Coach  horses,  from  fifteen  to  sixteen  hands  high,  should  walk  light  five  miles  an  hour,  and  trot  twelve. 
They  should  be  first  accustomed  to  this  exercise  in  the  country,  next  in  the  outskirts  of  a  large  city,  and 
lastly  in  the  most  crowded  streets. 

66()9.  The  age  at  tvhich  a  horse  is  fit  to  be  ivorlced  in  a  coach  is  four  and  a  half  or  five  years  ;  but  by  the 
fraudulent  practice  both  of  the  coinitry  and  town  dealers,  horses  of  three  and  four  years  old  are  frequently 
employed.  The  first  business  of  the  Yorkshire  dealer,  who  has  three  or  four  years  old  colts  todi.spose  of, 
is  to  draw  their  corner  teeth,  in  order  to  make  them  have  the  mouths  of  those  of  five.  The  also  undergo 
the  operation  of  docking  and  nicking  ;  and  after  having  been  kept  two  or  three  months  on  mashes,  mane 
of  bran,  ground  oats,  or  boiled  corn,  they  are  sold  to  the  London  dealers,  who,  it  is  said,  sell  these  three 
or  four  years  old  horses  as  if  they  were  five  years  old.  They  are  then  taken  into  immediate  work,  either 
for  the  coach  or  saddle  ;  and  in  a  few  months  are  completely  destroved  by  this  premature  and  too  severe 
labour.  The  drawing  of  the  teeth  is  not  a  fraud  practised  on  the  London  dealers  ;  they  knoiu  the  decep- 
tion, and  insist  upon  its  being  done  by  the  country  dealers.  It  is  requisite  to  be  done  some  months  before 
the  London  dealers  finally  sell  them  lor  use,  or  the  tooth  which  denotes  a  horse  to  be  five  years  old  would 
not  be  grown,  consequently  the  deception  could  not  have  taken  place. 

GiiTO.  The  training  of  cart  and  plough  horses  commences  with  taming  before  they  are  a  year  old,  with 
walking  and  rubbing  them  down  in  the  stable  when  they  are  two,  and  with  training  to  work  when  they 
are  of  three  years'  growth.    They  should  be  placed  luidcr  the  charge  of  a  very  steady  careful  servant,  who 
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will  teach  them  to  back,  and  to  go  into  the  shafts.  Thoy  ought  not,  however,  to  be  made  to  draw  any 
Oilier  tlun  a  ver\'  light  empty  cart  till  tlieir  fourth  or  tilth  yc'kr;  nor  ought  they  to  be  put  into  the  slialts 
of  a  threshing  machine  before  their  fifth  year.  The  first  work  to  which  an  agricultural  liorse  may  Le 
applied  is  harrowing  ;  but  this  during  the  fourth  year  only  half  a  day  at  a  time,  or  with  a  light  harrow 
tlie  whole  day.  Next  he  may  be  put  to  plough  with  similar  care  and  caution  in  regard  to  strength.  In 
general,  agricultural  horses  require  very  little  training ;  but  one  thing  is  too  often  neglected,  and  that  is, 
teaching  plough  horses  a  quick  step,  and  keeping  them  at  that  step  ever  after  in  working  them.  By  not 
attending  to  this,  and  leaving  the  step  to  be  regulated  by  lazy  spiritless  ploughmen,  the  loss  to  many 
farmers  is  very  considerable. 

Sect.  XIII.      The  Art  of  Horsemmiship. 

tj!l71.  Horsemanship,  as  an  art,  is  unquestionably  of  very  ancient  date,  and  it  is  curious  how  very  dif- 
ferent are  the  modes  by  which  it  is  practised  in  different  countries ;  but  which  differences  are  yet  prin- 
cipally confined  to  the  situation  of  the  legs  of  the  rider;  for  wherever  the  horse  is  used  to  carry  the 
person,  it  is  by  the  rider  placing  himself  astride  tlie  animal.  Horses  were  used  in  this  way  for  centuries 
before  any  apparatus  was  used  or  applied  to  their  bodies  to  spare  fatigue  to  the  rider ;  and  we  know  that 
the  first  saddles  were  mere  pads  strapped  round  the  body,  but  without  tlie  appendages  of  stirrups.  In 
England,  riding  is  sysleinatically  divided  into  two  kind.s,  whicli  are  manege  and  jockey  riding. 

6o7i'.  Ilanege  rtdiii;^,  called  also  riding  the  great  horse,  in  the  strict  application  of  the  term,  was  formerly 
more  practised  than  at  present ;  and  required  a  system  of  education  for  both  horse  and  rider  long  and 
severe.  Horses  perfectly  broke  for  the  manege  were  formerly  taught  several  paces  and  motions,  as  ambling, 
pacing,  passaging,  yerking,  capriole,  and  cornetti.  The  practice  of  these  artificial  cadences,  it  is  supposed, 
injures  the  natural  pace  of  the  horse  ;  and  this  circumstance,  united  to  a  particular  form  of  horse  (defective 
for  other  purposes)  being  required  forthe  elasticity  of  these  actions,  has  tendcnl  to  bring  manege  riding,  as 
formerly  practised,  into  disrepute.  Manege  riding  also  taught  the  constant  application  of  the  seat  of  the 
body  of  the  rider  to  the  sc.it  of  the  saddle,  during  all  the  motions  of  the  horse  ;  and  as  a  severe  edu. 
cation,  and  a  particular  form,  had  bestowed  ease  and  elasticity  to  the  rudeness  of  the  manege  horse,  the 
inconveniences  of  this  seat  were  not  felt.  But  when  another  form  of  horse,  capable  of  great  speed  over 
excellent  roads,  was  in  general  use,  this  kind  of  riding  was  found  hurtful  to  both  horse  and  rider;  fatigu- 
ing the  one,  and  injuring  the  other. 

6673.  The  art  of  proper  riding,  as  practised  among  experienced  horsemen,  is  derived  from  a  knowledge  of 
the  judicious  application  of  the  aids  of  the  bridle,  as  taught  in  our  schools,  and  as  practised  in  the  army 
generally  ;  and  also  from  a  proper  application  or  placing  the  body  on  the  horse.  These  we  certainly  owe 
to  manege  riding  ;  and  a  knowledge  of  them  is  as  essential  to  the  safety  of  the  rider,  as  it  is  to  the  grace 
of  his  appearance  as  a  horseman.  The  proper  art  of  riding  embraces  all  that  is  taught  in  the  best  schools, 
or  practised  on  the  road  ;  and  is  equally  applicable  to  both.  This  is  allowed  to  its  fullest  extent  by  those 
who  have  possessed  themselves  of  the  requisite  information  and  practice  on  the  subject  ;  but  is  denied  by 
those  who,  wedded  to  field  riding,  contend  that  the  perfection  of  horsemanship  consists  in  a  snaffle  bridle 
and  a  jockey  seat. 

6674.  The  use  of  the  curb  bridle  is  considered  in  the  schools  to  be  essential  to  good  riding  :  by  it  the 
horse  is  not  only  restrained,  but  he  is  also  aided  and  assisted.  He  is  alternately  thrown  on  his  haunches,  or 
forced  on  his  forehand,  by  which  changes  fatigue  is  prevented  to  both.  Great  nicety,  however,  is  required 
in  the  use  of  the  curb ;  and  without  an  inclination  and  ability  to  use  it  lightly  and  dexterously,  a  snafHe  is 
the  best  and  safest  bridle.  The  curb  is  to  be  operated  by  a  gentle  turn  of  the  wrist  only ;  and  the  action  of 
the  hand  in  this  respect  should  be  as  fine  and  as  pliable  as  the  fishing  rod  and  line.  'Ihe  force  of  the 
curb  should  in  every  instance  be  proportioned  to  the  mouth  of  the  horse. 

6675.  The  best  form  of  saddle  for  general  riding  is  one  in  which  the  cantle  is  not  so  high  as  the  military, 
nor  so  low  as  the  racing  saddle.  The  pommel  should  be  no  more  raised  than  is  necessary  to  keep  the  whole 
completely  free  from  the  withers.  The  stirrups  should  be  suustaiitial,  not  only  to  prevent  breaking,  but 
also  that  by  their  weight  they  may  fall  to  the  foot  when  accidentally  slipped  away  ;  whith  is  of  more  con- 
sequence liian  at  first  sight  rnay  appear.  If  they  are  of  the  spring  kind,  it  is  also  desirable  :  but  it  is  still 
more  so,  that  the  spring  stirrup  leather  should  be  used  ;  which  prevents  the  danger  arising  (rom  horses 
catching  the  leather  in  the  projections  of  doors,  gates,  &c.  Having  saddled  and  briuled  our  horse,  we  will 
proceed  to  mount  our  rider. 

6376.  If  you  ivoiild  7nount  with  ease  and  safely,  says  Hughes,  stand  rather  before  the  stirrup  than  be- 
hind it ;  then,  with  the  left  hand,  take  the  bridle  short,  and  the  mane  together,  help  yourself  into  the 
stirrup,  with  your  right,  so  that,  in  mounting,  your  toe  do  not  touch  the  horse.  Your  foot  being  in  the 
stirrup  raise  yourself  till  you  face  the  side  of  the  horse,  and  look  directly  across  the  saddle  ;  then,  with 
your  right  hand,  lay  hold  of  the  hinder  part  of  the  saddle,  and,  with-  your  left,  lift  yourself  into  it.  When 
mounted,  let  your  position  on  the  saddle  be  square,  and  the  purchase  of  your  bridle  such  as  not  to  pull 
your  shoulders :  and  let  your  body  be  in  such  an  even  posture  as  if  you  held  a  rein  in  each  hand.     In 

holding  the  bridle,  gra.sp  the  reins  with  your  hand,  which 
should  be  held  jierpendicular  with  the  reins  passed,  the  lower 
witliiii  the  hand,  and  the  upper  between  the  fore  and  next 
fingers  ifig.  8I7.\  The  reins  are  then  brought  over  the  fore 
finger  and  firmly  held  by  the  thumb.  It  is  often  directed  to 
place  the  little  finger  between  the  lower  reins;  the  practice 
of  this  may  be  optional  with  the  rider,  and  in  a  very  fine  hand 
is  desirable.  The  bridle  should  be  held  at  such  a  length  as  to 
enable  you  if  your  horse  stumbles,  to  raise  his  head  and  support 
it  with  your  arms;  and  by  throwing  your  body  backwards  at 
,,,  the  same  time  you  frequently  save  a  horse  that  would  other- 

ijff  (  I  wise  fall. 

^/flU'" '  6677.  A  graceful  and  proper  seat  on  horseback  is  greatly  de- 

pendent on  a  right  disposition  of  the  legs  and  thighs,  which 
should  hang  nearly  straight  down,  ca.sily,  and  without  force  or  constraint:  all  winch  is  brought  about 
from  above;  by  placing  the  body  flat  and  evenlv  on  the  saddle,  and  opening  the  knees,  whereby  the  fork 
will  come  lower  on  the  saddle.   (Jft';'.  f>48.)     The  thighs  shouUl  be  apjilicd  to  the  saddle  and 
to  the  sides  of  the  horse  by  their  inner  siirfaces,  so  as  to  bring  in  the  knees  and  toes ;  and 
although  the  line  may  be  properly  broken  by  some  little  irregularities,  yet  the  foot,  the 
knee,  the  hip,  and  shoulder,  should  deviate  but  little  from  one  perpendicular  line.     The 
ball  of  the  foot  should  rest  within  the  stirrup,  and  should  be  even  with  the  heel,  or  very 
^E'18    slightly  elevated  above  it.     Avoid  any  stiffness  in  the  legs,  thighs,  or  body  ;  .all  should  be 
lax,  but  in  a  state  to  be  able  to  embrace  the  horse,  either  for  support,  or  as  aids  to  him. 
The  loins,  particularly,  should  be  lax  and  pliable,  as  a  coachman's  on  his  box  ;  and  for  the 
same  reasons:  for  by  sitting  thus  loosely,  the  rough  motions  of  both  are  broken.     To  de- 
pend on  the  embrace  of  the  knees  for  siiiiport  is  to  lose  the  benefit  of  a  true  equipoise  of 
body,  and  is  rather  to  stick  on  a  horse  than  to  sit  on  one. 

6<i78.    When  you  are  troubled  u-ilh  a  horse  that  is  viciaus,  which  stops  short,  or,  by  rising 
or  kicking,  endeavours  to  throw  you  off;  you  must  not  bend  jour  body  forw.ard,  as  is  com. 
monly  practised  in  such  cases ;  because  that  motion  throws  the  breech  backward,  and  moves 
you  from  your  fork,  or  twists  and  casts  you  out  of  vour  seat ;  but  the  right  way  to  keep  your  scat,  or  to 
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recover  it  when  lost,  is  to  advance  the  lower  part  of  your  body,  and  to  bend  back  your  shoulders  and  upper 
part.  In  flying  or  standing  leaps,  a  horseman's  best  security  is  the  bending  back  of  the  body.  The  rising 
of  the  horse  does  not  affect  the  rider's  seat;  he  is  chiefly  to  guard  against  the  lash  of  the  animal's  hind 
legs,  which  is  best  done  by  inclining  the  body  backwards.  But  the  usual  method  of  fixing  the  knees  in  all 
cases  of  danger  only  serves,  in  great  shocks,  to  assist  the  violence  of  the  fall.  To  save  yourself  from  being 
hurt,  in  these  cases,  you  must  yield  a  little  to  the  horse's  motion  ;  by  which  means  you  will  recover  your 
Keat,  if  displaced,  or  keep  it  at  such  times  as  would  dismount  an  unskilful  horseman. 

6n79.  If  your  horse  grows  unruly,  take  the  reins  separately,  one  in  each  hand,  put  your  arms  forward, 
and  liold  him  short,  but  do  not  pull  hard  %vith  your  arms  low  ;  for,  by  lowering  his  head,  he  has  the  more 
liberty  to  throw  out  his  heels  :  but  if  you  raise  his  head  as  high  as  you  can,  this  will  prevent  him  from 
rising  behind.  Is  it  not  reasonable  to  imagine,  that,  if  a  horse  is  forced  towards  a  carriage  which  he  has 
started  at,  he  will  think  lie  Is  obliged  to  attack  or  run  against  it  ?  Can  it  be  imagined  that  the  rider's 
spurring  him  on,  with  his  face  directly  to  it,  he  should  understand  as  a  sign  to  pass  it  ?  These  rational 
queries  are  submitted  to  the  serious  consideration  of  such  as  are  fond  of  always  obliging  their  horses  to 
touch  those  objects  at  which  they  arc,  or  aflTect  to  be,  frightened. 

6r>80.  Indijferent  horsemen,  Lawrence  observes,  should  never  venture  on  horseback  without  spurs. 
Those  who  reflect  upon  the  predicament  of  being  placed  between  a  deep  ditch  and  a  carriage,  at  which 
their  horse  shies,  will  see  the  necessity  of  this  precaution. 

6fi81.  Previously  to  immnting,  every  person  will  find  his  account  in  examining  the  state  of  both  horse 
and  furniture  with  his  own  eyes  and  hands  ;  for,  however  good  and  careful  his  groom  may  generally  be,  it 
is  a  maxim,  that  too  much  ought  not  to  be  expected  from  the  head  of  him  who  labours  with  his  hands. 
Besides,  all  such  sedulously  avoid  trouble,  particularly  in  nice  matters.  For  example,  see  that  your  curb 
is  right ;  that  your  reins  are  not  twisted  ;  that  your  girths,  one  over  the  other,  still  bear  exactly  alike; 
that  the  paid  be  not  wrinkled  up ;  but,  above  all,  that  your  saddle  lies  exactly  level  upon  the  horse's 
back. 

6n8Z  On  getting  off  the  horse's  bach,  hold  the  bridle  and  mane  in  the  same  manner  as  when  you 
mounted,  hold  the  pommel  of  the  saddle  with  your  right-hand  ;  to  raise  yourself,  bring  your  right  leg  over 
the  horse's  back,  let  your  right-hand  hold  the  hind  part  of  the  saddle,  and  stand  a  moment  on  your  stirrup, 
just  as  when  you  mounted.  But  beware  that,  in  dismounting,  you  bend  not  your  right  knee,  lest  the  horse 
should  be  touched  by  the  spur. 

6liS3.  The  jockey  mode  of  riding  is  practised  in  its  fullest  extent  in  racing.  With 
some  modification  it  is  also  in  use  by  many  who  esteem  themselves  excellent  fox- 
hunters.  With  still  greater  modification  it  is  by  its  advocates  practised  also  on  the 
road.  English  post-boys  unite  these  two  kinds  of  riding  in  a  manner  at  once  easy  to 
themselves  and  horses.  True  jockey  riding  consists  in  the  use  of  a  snaflle  bridle,  which 
is  held  firmly;  and,  as  an  advocate  for  it  expresses  himself,  to  enable  the  rider  to  give 
his  horse  the  proper  pulls.  To  this  end,  the  same  writer  recommends  a  firm  seat,  up. 
right,  and  as  you  would  sit  in  a  chair,  with  the  knees  nearly  as  much  bent,  and  turned 
inward;  the  toes  somewhat  out  and  upward;  the  leg  falling  nearly  straight,  and  the 
foot  home  in  the  stirrup  [fig.  8-19.} ;  elbows  close  to  the  sides  ;  hands  rather  above  the 
horse's  withers,  or  pommel  of  the  saddle;  and  the  view  directed  between  his  cars.  The 
same  writer  further  advocates  the  jockey  mode,  by  commenting  on  the  decline  of  rid. 
ing. house  forms,  and  the  universal  preference  given  to  expedition,  which,  as  he  says, 
fully  confirm  the  superior  use  and  propriety  of  a  jockey-seat.  Indeed,  our  riding- 
schools  are  now,  he  continues,  considerably  reformed  from  the  stiflrliess  of  ancient  practice  in  all  respects. 
It  was  the  custom  formerly  in  the  schools,  and  indeed  pretty  generally  upon  the  road,  to  ride  witli  the 
tip  of  the  toe  only  in  the  stirrup ;  as  if  it  were  of  more  consequence  to  prepare  for  falling  with  safety, 
than  to  endeavour  to  sit  securely.  Those  who  preserve  a  partiality  for  this  venerable  custom,  we  wouhl 
advise  to  suspend  a  final  judgment,  until  they  have  made  a  few  more  essays  upon  a  huge  cock-tail  half- 
bred,  of  that  kind  which  '  cannot  go,  and  yet  won't  stand  still,'  and  will  dart  from  one  side  of  the  road  to 
the  other,  as  if  he  really  desired  to  get  rid  of  his  burden.  Nor  is  the  ball  of  the  foot  a  proper  rest ;  chiefly 
because  inconvenient  to  that  erect,  or  rather  almost  kneeling,  posture,  which  is  required  in  speeily  riding. 
The  riding-house  seat  is  preserved  by  the  balance  or  equipoise  of  the  body  solely  ;  that  recommended  here 
by  the  firm  hold  of  the  knee,  which  is  obviously  strengthened  by  the  opposite  directions  of  the  knee  and 
toe,  the  one  in,  the  other  outward. 

Sect.  XIV.      Feeding  of  Horses. 

6684.  The  feeding  of  horses  generally  is  an  important  feature  in  their  management.  In  considering  the 
food  for  horses,  we  are  apt  to  locate  our  notions  to  the  matters  around  us,  without  taking  into  account 
that  every  country  has  its  peculiar  proiluct.s.  White  observes,  that  the  best  food  for  horses  is  hay  and 
oats ;  and  had  he  added  for  English  horses,  it  might  have  been  just,  but  without  such  notice  the  assertion 
is  much  too  confined.  "  In  some  sterile  countries,  horses  are  forced  to  subsist  on  dried  fish,  and  even  ve^'C- 
table  mould  ;  in  Arabia,  on  milk,  flesh  balls,  eggs,  broth,  &c.  In  India,  horses  are  variously  fed.  The 
native  grasses  I  judge  very  nutritious.  Few,  perhaps  no  oats  are  grown  in  India.  Barley  is  not  commonly 
given  to  horses;  indeed,  it  is  rarely  grown.  In  Persia,  barley  is  a  common  food  for  good  horses.  In  son^e 
parts  of  India  (in  the  Mahratta  country),  salt,  pepper,  and  other  spices  are  made  up  into  balls,  as  big  as 
billiard  balls,  with  flour  and  butter,  and  thrust  down  the  animal's  throat.  It  is  supposed  to  give  them 
animation  and  fine  coats :  no  doubt  it  promotes  digestion.  Meat  broth  (especially  sheep's  head)  is  also 
given  to  horses.  English  gentlemen  sometimes  adopt  these  usages.  Diftl-rent  kinds  of  grain  are  given 
to  horses  in  different  parts  of  India.  In  Bengal,  a  vetch,  something  like  the  tare,  is  used.  On  the  western 
side  of  India,  a  sort  of  pigeon  pea,  called  gram  (Clcer  arietinum  /,.),  is  the  usual  food  ;  with  grass  in  the 
season,  and  hay  all  the  year.  Indian  corn  or  rice  is,  I  think,  seldom  if  ever  given  to  horses  in  India  as 
ordinary  food.  In  the  West  Indies  they  arc  fed  on  maize,  Guinea  corn,  and  sugar-cane  tops ;  and,  in 
some  instances,  on  the  sugar  itself,  in  the  form  of  molasses.  In  France,  Spain,  and  Italy,  besides  the 
grasses,  the  leaves  of  limes,  vines,  the  tops  of  acacia,  the  seeds  of  the  carob  tree,  &c.  are  used." 

6()85.  The  food  of  British  horses  may  be  divided  into  herbage,  grain,  roots,  and  mixtures.  Of  herbage^ 
the  principal  kind  is  the  proper  gramina,  eaten  either  moist  or  dried  into  hay.  When  eaten  moist  in 
their  natural  state,  such  a  horse  is  ^aid  to  graze ;  but  when  these  matters  are  cut,  and  carried  into  the 
stable  to  a  horse,  he  is  said  to  be  soiled.  Hay  is  herbage  cut  during  its  flowering  and  seeding  processes  ; 
which  being  subjected  to  the  action  of  the  sun  and  air  a  proper  time,  are  then  collected  into  large  masses 
called  ricks,  where  a  certain  degree  of  fermentation  takes  place  before  the  matter  is  fitted  to  become 
wholesome  or  nutritious,  or  before  it  receives  such  alteration  as  fits  it  for  resisting  further  decompo- 
sition and  decay.  The  judicious  management  of  this  fermentative  process  forms  one  of  the  greatest  desi- 
derata in  hav-making.  Pursued  to  a  proper  extent,  the  remaining  moisture  acting  on  the  farinaceous 
parts,  as  the  seeds,  &-c.,  in  conjunction  with  the  heat  evolved  during  the  process,  as  it  were  malts  the 
whole,  and  sugar  is  produced.  Pushed  beyond  this,  the  hay  becomes  carbonised,  and  mow-burnt ;  its  nu. 
tritive  properties  are  lessened,  and  its  noxious  qualities  increased,  it  being  found  in  this  state  to  excite 
diabetes,  sweating,  and  extreme  weakness  and  emaciation.  (6-t2i)  The  quality  of  the  hay  is  too  little 
attended  to,  but  which  is  of  very  great  importance;  and  more  particularly  so  where  little  corn  hut 
much  hay  is  given.  Hay  should  therefore  be  of  the  best,  whether  meadow,  clover,  or  mixed.  Many 
horses  thrive  best  on  clover  hay,  particularly  draught  horses.  It  is  very  grateful  to  horses,  and  it  saves 
mucii  waste  of  saliva  ;  to  sprinkle  hay  with  water  has  the  same  effect,  but  it  should  only  be  done  as  it  is 
wanted. 
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6G8G.  JJay  should  never  be  given  in  large  quantities  at  a  time ;  Iiorses  breathe  on  it,  become  disgusted, 
and  then  waste  it.  They  also,  when  it  is  good,  eat  too  much,  and  distend  their  stomachs,  and  tlien  be. 
come  crib-biters.  Hay  should  not  be  kept  in  the  stable  in  great  quantities,  otherwise  it  becomes  impreg- 
nated with  the  volatile  alkali  of  the  stable,  and  is  then  spoiled.  As  substitutes  for  hay,  the  straw  of 
wheat,  barley,  oats,  and  rye  are  used  ;  but  these  are  much  less  nutritive,  and  rather  serve  to  excite  masti- 
cation by  mixing  them  with  other  matters,  than  to  be  depended  on  for  animalisation.  On  hay,  when 
good,  many  horses  subsist ;  and  when  no  exertions  are  required  of  them  they  are  suHiciently  nourished 
by  it 

6687.  The  grain  used  as  horse  food  is  of  various  kinds,  possessing,  it  i.s  supposed,  different  degrees  of 
nutriment,  according  to  their  different  proportions  of  gluten,  sugar,  or  farinaceous  matter.  In  South 
Britain,  oats  are  almost  exclusively  used  as  horse  grain  ;  and  which,  according  to  the  experiments  of 
Sir  Humphry  Uavy,  as  we  have  seen  {%  5000.),  contain  748  parts  of  nutritious  matter  out  of  1(  (X).  In 
wheat,  y5»  parts  of  lOdO  are  nutritious;  but  wheat  is  seldom  given  with  us  except  to  racers  and  hunters, 
or  on  extraorciiiiary  occasions  when  great  excitement  is  required,  when  it  is  sometimes  given  in  the  form 
of  bread.  Barley  is  more  frequently  given  than  wheat,  and  contains  920  parts  in  lUHO  of  nutritious  par- 
ticles. Made  into  malt,  where  its  sugar  is  evolved,  it  becomes  still  more  highly  nutritious.  Barley  appears 
to  have  been  the  principal  horse  food  of  the  ancients. 

6688.  The  pulse  used  as  horse  fwd,  are  the  seeds  of  beans,  peas,  vetches.  See.  Beans  are  seldom  given 
alone  on  account  of  their  heating  and  astringent  qualities,  but  are  mixed  with  straw  or  hay,  cut  into  chaff", 
either  whole  or  broken. 

6f)89.  The  roots  used  as  horse  food,  are  such  as  contain  mucli  sugar,  but  in  which  the  gluten  is  in  small 
proportion  only.  Carrots  stand  desarvedly  high  on  this  list.  Ihey  are  favourable  to  condition,  as  the 
skin  and  hair  always  look  well  under  their  use.  They  are  highly  nutritious  we  know,  from  the  fattening 
that  occurs  from  tliem.  They  also  generate  good  flesh,  as  we  know  horses  can  work  on  tliem,  and  have 
their  wind  increased  by  their  use  ;  indeed,  so  favourable  are  they  to  the  proper  acti<in  of  the  lungs,  that 
a  course  of  carrots  will  frequently  remove  the  most  obstinate  coughs.  The  parsnep  l;as  similar  pro- 
perties. Swedish  turnips,  as  having  the  saccharine  particles  in  abundance,  aie  also  found  good.  Beet- 
root likewise. 

66i.-0.  ilixtur'-s,  or  mixed  food,  is  formed  of  several  kinds  among  agriculturists  ;  and  it  possesses  many 
advantages,  as  it  can  be  varied  to  every  taste,  and  made  either  cooling  as  an  alterative,  or  nutritious  and 
stimulating  a.s  a  tonic.  Although  it  is  principally  used  for  waggon,  post,  and  farm  horses,  it  would  be 
Letter  were  its  use  more  universal.  Of  th.s  manger  feeding,  one  of  the  best  is  formed  Irom  a  chaff  made 
of  one  part  best  meadow  or  clover  hay,  and  two  parts  wheaten  straw  ;  to  three  bushels  of  this  mixture 
add  one  of  bruised  oats.  The  importance  of  bruising  or  flattening  the  oats  is  very  great.  When  used 
«|hole,  the  grains  are  apt  to  slip  between  the  teeth  or  the  chaff'  in  mastication.  In  fact,  corn  when  either 
given  alone,  or  with  chafti  would,  in  most  instances,  benefit  by  bruising.  To  horses  under  great  exertion, 
the  stomach  must  be,  to  a  certain  degree,  weakened  also;  in  such  cases,  by  bruising  their  corn,  not  only 
the  work  of  mastication  is  much  of  it  spared,  but  that  of  the  stomach  also.  In  old  horses  with  worn  teeth, 
bruised  oats  are  of  great  consequence.  Fast-eating  horses  do  not  properly  masticate  more  than  one  half 
of  their  corn  ;  much  of  it  remains  in  the  dung  so  perfectly  unaltered,  that  it  will  afterwards  vegetate; 
and  an  experienced  agriculturist  states,  that  during  his  residence  in  India,  in  a  season  of  scarcity,  lialf. 
famished  wretches  actually  followed  the  cavalry,  and  drew  their  principal  subsistence  from  the  unchewed 
grains  of  corn  extracted  from  the  excrement  of  the  horses.  Of  this  manger  food,  three,  four,  live,  or  six 
pecks  may  be  given  daily,  according  to  size  and  exertions  required;  and  as  but  little  hay  is  required,  so 
hard. worked  horses  are  enabled  to  lie  down  much  more,  instead  of  standing  on  their  already  fatigued 
limbs  to  eat  hay. 

6691.  Cuolccd  food  is  also  now  much  used  by  practical  agriculturists  for  horses.  The  articles  made  use 
of  are  potatoes,  carrots,  turnips,  or  parsneps.  To  horses  with  their  digestion  weakened  by  hard  work,  old 
age,  or  other  causes,  food  in  sufficient  quantities,  thus  already  reduced  to  a  pultaceous  mass,  resembling 
chyme,  without  the  loss  of  time,  or  the  waste  of  saliva,  may  be  very  important :  for,  as  Curwen  very  judi- 
ciously observes,  a  horse  will  consume  nearly  six  hours  in  eating  a  stone  of  hay,  whereas  he  will  eat  a 
stone  of  steamed  potatoes  in  twenty  minutes.  Horses  are  observed  of  themselves  to  lie  down  after  eating 
cooked  food  sooner  than  other  times. 

6692.  The  quantity  of  food  to  be  given  to  a  horse  must  be  regulated  by  circumstances,  the  principle  of 
which  is  the  exertions  or  nature  of  the  work  required  of  him.  If  this  be  simply  laborious,  as  drawing 
of  loads,  or  carrying  of  weights,  all  that  is  requisite  is  that  the  food  be-sufficiently  nutritious.  The  bulk 
from  whence  such  nutriment  is  gained  is  not  a  matter  of  import :  but  if  such  exertions  are  to  be  com- 
bined with  celerity,  as  in  our  racers,  hunters,  &c.,  it  is  evident  that  such  feeding  is  best  adapted  to  the 
end  required  which  combines  nutriment  without  bulk  ;  and  which  increases  the  durability  by  increasing 
the  mental  irritability,  and  thus  giving  tone  and  courage.  These  are  found  to  be  better  derived  trom  a 
proportionate  allowance  of  grain  or  corn,  than  any  other  mode  of  feeding  at  present  known.  It  remains 
only  to  add,  that  although  experience  has  fully  proved  this,  in  all  cases  where  the  exertions  are  extreme, 
yet  it  has  also  led  to  another  evil,  by  introducing  a  plan  of  treating  all  horses  of  value  alike.  Thus,  most 
of  the  more  valuable  hackneys,  the  carriage  horses  of  the  wealtl  y,  &c.,  are  accustomed  to  be  fed,  not  as 
though  their  exertions  were  moderate,  but  as  though  they  were  unceasing,  to  the  destruction  of  a  vast 
quantity  of  valuable  corn.  From  thousands  of  such  horses,  at  lea;t  one  third  of  their  hay  and  corn  might 
be  advantageously  abstracted. 

6693.  Too  great  a  quantity  of  food  injures  not  only  the  community  but  the  horse  also.  The  stomach 
becomes  distended  by  over-feeding,  and  it  then  becomes  weak  and  incapable  of  a  healthy  digestion  ;  crib- 
biting,  hide-bound,  and  pursiveness  follow  ;  or  when  the  stomach  does  digest  this  undue  quantity,  it 
generate  fulness,  which  shows  itself  in  inflammations  or  foulness,  appearing  in  the  form  of  cracks  and 
grease. 

6694.  A  horse  in  full  work,  of  whatever  kind,  will  require,  according  to  his  size,  a  peck  of  sound  oats  in 
twenty-four  hours;  and  when  the  work  is  unremitting,  as  in  post,  stage-waggon,  or  other  very  large  and 
hard-working  horses,  even  more  may  be  required.  Some  post  horses  have  an  unlimited  quantity  given 
them  ;  but  this  practice  is  always  erroneous.  If  they  eat  more,  it  serves  only  to  distend  the  stomach 
unduly,  and  also  to  require  stronger  digestive  powers  :  if  they  blow  on  it  they  leave  it,  and  it  is  wasted, 
or  a  more  greedy  one  swallows  it  up  without  mastication  ;  and  both  stomach,  horse,  and  master  are 
thereby  robbed.  It  is  of  consequence  that  the  oats,  as  an.  important  i)art  of  horse  food,  should  be  perfectly 
sweet,  free  from  must,  and  not  kiln.dried.  The  skin  should  be  thin,  but  the  grain  plump  and  heavy,  yield, 
ing  from  thirty-eight  to  forty  pounds  the  bushel.  To  encourage  a  slow  and  thorough  mastication,  sprinkle 
them  with  water  and  spread  them  well  over  the  manger.  The  quantity  of  hay  required  for  saddle  horses 
which  are  corn.fed  is  from  six  to  eight  pounds  in  twenty-four  hours  ;  if  the  quantity  of  corn  be  small,  and 
the  horse  large,  ten  or  twelve  pounds  is  not  too  much,  'i  his  quantity  is  also  suthcient  for  carriage  or  coach 
horses,  as  they  usually  have  either  corn  or  mixed  food  in  suiiicient  plenty  also.  For  waggon  and  the 
larger  agricultural  horses,  from  fifteen  to  twenty  pounds  may  Le  requisite.  When  it  can  be  con. 
veniently  done,  the  quantity  of  tioth  hay  and  corn  .should  be  divided  into  tour  portions.  The  largest  por. 
tion  both  of  hay  and  corn  should  be  given  at  night ;  the  next  in  quantity  in  the  morning  ;  the  other  two 
portions  at  noon,  and  about  four  in  the  alternoon.  Ihis,  however,  must  depend  on  the  work  of  the  horse, 
and  other  circumstances. 

6695.  Watering  of  horses  is  an  important  part  of  their  management,  and  many  errors  are  committed 
relative  to  it.  It  is  equally  erroneous  to  debar  them  from  it,  as  it  is  to  allow  them  too  much  ;  and  the 
former  is  much  the  most  common  evil.    In  summer,  or  when  from  great  perspiration  the  animal  juices 
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ar?  wasted,  it  generates  fevers,  and  wastes  the  strength  and  spirits.  All  horses  prefer  soft  water,  and  as 
nature  is  iiiieiriiig,  there  is  no  doubt  but  that  it  is  the  most  wholesome.  As  some  horses  drink  quicker 
than  others,  it  is  not  a  good  custom  to  take  riding  horses  to  a  pond,  unless  at  night,  when  the  quantity 
cannot  injure  them  ;  or  when  not  intended  for  early  work  the  next  morning,  as  hunting,  &c. 

6d96.  The  necessary  quantity  (jf  water  for  a  horse  shoukl  be  regulated  by  circumstances,  as  the  weather, 
the  work,  &c.  In  common  cases,  a  large  horse  requires  rather  more  than  tlie  half  of  a  large  stable  pail 
full  twice  iu  the  day.  At  night  a  full  pail  should  be  allowed.  Horses  should  never  be  galloped  after 
drinking  ;  it  has  destroyed  thousands,  by  gripes,  inflammations,  and  broken  wind.  This  custom  also  uses 
horses  to  expect  they  are  to  run  away  directly  they  are  accidentally  watered  at  any  time.  Others,  expect- 
ing they  are  to  be  fatigued  with  a  gallop,  will  avoid  drinking  at  all.  The  most  that  should  ever  be  done, 
is  to  suffer  no  horse  to  drink  his  fill  at  a  river  or  pond;  but  having  given  him  half  what  is  necessary,  walk 
him  ten  minutes,  and  then  give  him  all  that  is  required,  and  walk  him  again. 

Sect.  XV.   Stabling  and  Grooming  of  Horses. 

6697.  The  staMw/i-  nf  /inrses  is  likewise  a  most  important  point  in  their  management,  the  more  so  as 
being  wholly  a  deviation  from  nature  ;  hence,  under  the  most  judicious  management,  it  is  liable  to  produce 
some  departure  from  health  ;  and  as  sometimes  managed,  is  most  hurtful  to  it.  Clothing,  dressing,  or 
combing,  and  exercise,  are  also  highly  important. 

6.iH8.  Every  stable  should  be  large,  coul,  and  airy.  It  is  too  common  to  suppose  that  warmth  is  so  con- 
genial to  horses,  that  they  cannot  be  kept  too  hot ;  but  there  is  reason  to  suppose  that  many  of  the  diseases 
of  horse."!  are  attributable  tc  the  enervating  effects  of  unnatural  heat,  and  of  an  air  breathed  and  rebreathed 
over  again.  Blaine  says.  Is  it  not  alike  repugnant  to  reason  and  experience,  to  expect  to  keep  animals  in 
health,  that  from  stables  heated  to  sixty  degrees,  and  further  protected  by  warm  clothing,  are  tirst  stripped, 
and  then  at  once  exposed  to  a  temperature  at  the  freezing  point  y  If  it  be  argued  that  habit  and  exercise 
render  these  less  hurtful,  it  will  be  easy  to  answer  that  their  original  hardihood  is  lost  by  confinement 
and  artificial  treatment;  and  that  neither  does  exercise  always  tend  to  obviate  the  efl'ects  of  this  sudden 
change  :  for  our  best  carriage  horses,  and  hackneys  also,  have  often  to  wait  hours  in  roads  and  streets  the 
convenience  of  their  owners,  or  the  pleasure  of  the  groom. 

t)699.  The  heat  of  a  stable  should  be  regulated  by  a  thermometer,  and  the  heat  shown  by  it  should  never 
exceed  50'^  of  Fahrenheit  in  winter,  or  6'.i"  or  63^  in  summer.  To  rene.v  the  air,  the  stable  should  be  well 
ventilated ;  and  which  is  best  done  by  trunks  or  tubes  passing  from  the  ceiling  through  the  roof. 

{)7(:0.  A  stable  should  not  only  be  well  ventilated,  but  it  should  be  light  also  ;  and  the  windows  should  be 
so  constructed  as  to  admit  light  and  air,  without  producing  a  current  of  wind  on  the  bodies  of  the  horses. 
Darkened  stables  are  very  hurtful  to  the  eyes;  neither  do  they,  as  was  formerly  supposed  at  Newmarket, 
tend  to  the  conciition  or  rest  of  a  horse. 

6701.  A  stable  should  have  a  close  ceiling  to  keep  the  dust  and  dirt  from.the  hay-loft  from  entering  the 
horse's  eyes.  It  is  al-i^o  necessary  to  prevent  the  ammoniacal  gases  from  ascending  and  lodging  in  the  hay. 
It  is  preferable  that  the  hay-loft  be  altogether  removed  from  over  the  stable;  and  if  a  very  high  ceiling 
even  to  the  roof  were  substituted,  it  would  be  for  the  benefit  of  the  horses. 

6702.  The  form  qf  the  rack  and  »t:i7igcr  should  be  attended  to.  Sloping  racks  are  disadvantageous,  as 
encouraging  dust  in  the  eyes.  They  should  therefore  bo  upright,  and  by  no  means  so  high  as  they  usually 
are,  by  which  the  head  and  neck  are  put  injuriously  on  the  stretch.  As  a  proof  that  this  is  unpleasant  to 
horses,  many  of  then:  first  pull  out  all  the  hay,  and  then  leisurely  eat  it.  The  manger  should  be  wide  at 
the  bottom,  and  of  a  proper  height :  care  should  be  taken  that  no  splinters  are  present  to  endanger  the 
lips,  nose,  and  mouth.  The  halter  reins  should,  in  good  stables,  be  suttt;red  to  run  within  a  groove  within 
the  manger  post,  to  prevent  the  rein  entangling  the  legs.  It  is  become  the  practice  in  some  stables  appro- 
priated to  post,  stage-waggon,  anil  other  hard-worked  horses,  to  abandon  hay-racks  altogether  ;  but  the 
hay  being  placed  on  the  ground  before  the  horse  encourages  him  to  lie  down  and  eat  it;  by  which  much 
rest  is  afforded  to  the  weary  limbs,  and  much  improvement  to  the  feet 

670.3.  The  stalls  of  a  stable  should  be  luide.  Strains  in  the  back,  and  sometimes  even  worse  evils,  are  the 
consequence  of  the  standings  being  too  narrow,  liails  are  objectionable  from  the  ease  with  which  horses 
can  kick  over  them  ;  and  also  from  the  quickest  feeder  getting  most  food,  when  several  horses  stand  toge- 
ther bailed. 

G704.  The  acclivity  of  the  stalls  is  a  matter  of  much  dispute:  when  too  much  raised,  as  in  dealers' 
stables,  they  put  the  back  sinews  on  the  stretch,  and  fatigue  horses  much.  It  is  more  natural  that  they 
should  be  even  ;  or  that  a  very  slight  slope  only  be  allowed  to  carry  off  the  urine.  The  best  mcnle,  how- 
ever, of  carrying  off  the  urine  is  by  means  of  a  small  grating  to  each  stall,  communicating  with  a  cess- 
pool without  door.s,  which  should  be  closed  up,  that  a  current  of  air  may  not  come  through  the  grating. 
Such  a  contrivance  will  effectually  carry  off  the  water,  and  prevent  the  volatile  alkali  of  the  urine  from 
impregnating  the  air  around.  For  the  samje  reasons,  the  dung  should  be  removed,  if  possible,  wholly 
without  the  stable  as  soon  as  dropped;  for  the  exhalations  from  that  are  also  ammoniacal,  and  con. 
sequently  hurtful.  To  this  cause  alone  we  may  attribute  many  diseases,  particularly  the  great  tendency 
stabled  horses  have  to  become  affected  in  the  eyes.  The  pungency  of  this  effluvia  is  familiar  to  every  one 
on  entering  a  close  stable  in  the  morning,  and  when  the  long-soiled  litter  is  removed,  it  is  absolutely 
unbearable. 

6705.  The  litter  of  horses  should  be  kept  dry  and  sweet,  and  should  be  often  removed.  When  it  is 
suffered  to  remain,  under  the  notion  of  making  better  dung,  the  horse  may  be  ruined ;  neither  does  the 
manure  benefit  as  is  supposed  ;  for  when  it  is  removed  to  the  dung  pit,  the  close  confinement  does  it  more 
good  than  the  open  exposure  in  the  stable,  when  it  parts  with  its  salts,  on  which  its  properties  as  manure 
partly  depend. 

6706.  Horses  should  not  stand  on  litter  during  the  day,  although  very  generally  suffered  to  do  so.  Litter 
is  thought  to  save  the  shoes  and  even  the  feet,  by  preventing  the  uneven  surface  of  the  stable  from  hurt- 
ing them  :  but  it  holds  the  urine;  it  injures  the  feet;  and  is  very  apt  to  encourage  swelling  at  the  heels  : 
as  we  know  by  removing  it,  when  they  immediately  subside.  A  little  litter  may  be  strewed  behind  to 
obviate  the  effect  of  kicking,  or  the  splashing  of  urine  in  mares. 

6707.  The  clothing  of  horses  is  apt  to  be  carried  to  as  erroneous  an  extent  as  the  heat  of  their  stables. 
When  horses  go  out  in  cold  weather,  and  are  intended  to  have  merely  a  long  walking  exercise,  then  cloth- 
ing is  very  proper  :  but  it  must  be  evident,  that  when  taken  clothed  from  a  stable  and  exercised  briskly 
so  as  to  produce  perspiration,  it  is  erroneous  ;  for  not  only  are  the  clothes  wetted  and  thus  liable  to  give 
cold,  but  the  horse  is  unfitted  to  go  out  afterwards  with  a  saddle  only.  Saddle  horses  kept  in  condition 
stand  clothed  in  a  kersey  sheet,  and  girted  with  a  broad  roller,  with  occasionally  the  addition  of  a  quarter- 
piece  ;  the  breast. plate  is  sometimes  put  on  when  going  out  to  exercise ;  the  hood  is  used  to  race  horses 
only,  except  in  case  of  sickness.  All  horses,  except  racers,  are  best  without  clothing  in  the  summer 
season  ;  at  the  most  a  linen  sheet  only  should  be  allowed  to  avoid  the  dust  and  flies. 

6708.  The  grooming  or  dressing  of  horses  is  generally  thus  practised  :  —  Having  tied  up  the  horse's 
head,  take  a  currycomb,  and  curry  him  all  over  his  body,  to  raise  the  dandrirt'  or  scurf,  beguining  first  at 
his  neck,  holding  the  left  cheek  of  the  head-stall  in  ytjur  left  hand,  and  curry  him  from  the  setting  on  of 
his  head,  all  along  his  neck,  to  his  shoulder,  and  so  go  all  over  his  body  to  the  buttocks,  down  to  his  hocks; 
then  change  your  hands,  and  curry  him  before  on  his  breast,  and  laying  your  right  arm  over  his  back, 
join  your  right  side  to  his  left,  and  curry  him  all  under  his  belly  to  his  chest,  and  so  all  over  very  well, 
from  the  knees  and  shoulders  upwards  :  after  that,  go  to  the  far  side,  and  do  in  like  manner.  Then  take 
a  dead  horse's  tail,  or  a  dusting-cloth  of  cotton,  and  strike  that  dust  away  which  the  curry-comb  has 
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raised.  Then  take  a  round  brush,  made  of  bristles,  and  dress  him  all  over,  both  head,  body,  and  legs,  to 
the  very  fetlocks,  always  cleansing  the  brush  from  that  dust  which  it  gathers,  by  rubbing  it  upon  the 
curry-comb.  After  tli'at,  take  a  hair.cloth,  and  rub  liim  afiain  all  over  very  hard,  both  to  take  away  the 
loose  hairs,  and  to  help  to  lay  his  coat;  then  wash  your  hands  in  fair  water,  and  rub  him  all  over  with  wet 
hands,  as  well  head  as  body  ;  for  that  will  clean^e  away  all  those  hairs  and  dust  the  hair-doth  left.  Lastly, 
take  a  clean  cloth,  and  rub  him  all  over  till  he  be  very  dry  ;  for  that  will  make  his  coat  smooth  and  clean. 
Then  take  another  hair-cloth  ^for  you  should  have  two,  one  for  his  body  and  another  for  his  legsO,  and  rub 
all  his  legs  exceedingly  well,  from  the  knees  and  hocks  downwards  to  liis  very  hoof,  picking  and  dress- 
ing them  very  carelully  about  the  fetlocks  from  gravel  and  dust,  which  will  lie  in  the  bending  of  his 
joints.  ,  ,  .  ,         , 

(T709.  The  curry-comb  should  not  be  too  sharp,  or,  at  least,  not  used  m  a  rude  and  severe  manner,  so  as 
to  be  an  object  of  torture  and  dread,  instead  of  delight  and  gratification  to  the  horse.  It  is  too  often  the 
fate  of  thin-skinned  horses  to  suftijr  much  from  the  brutality  of  heavy-handed  and  ignorant  fellows,  who 
do  not  recollect  that  the  unhaiipy  animal  is  suffering,  every  time  he  writhes  and  attempts  to  escape  from 
the  comb  or  brush,  the  same  tortures  .that  they  themselves  (■.\perience  when  tickled  on  the  soles -of 

6710  The  care  of  the  legs  and  feet  forms  a  most  important  branch  of  stable  discii)line.  The  legs  must 
be  kept  perfectly  dry  and  clean.  Dirt  suliVred  to  form  a  lodgment,  or  wet  remaining  upon  the  legs  in  cold 
weather,  will  fret  the  skin,  and  cause  cracked  heels,  grease,  mallenders  and  sellenders,  rat's-tail,  crown, 
scab  and  such  a  train  of  stable  plagues,  as  may  baffle  the  most  vigorous  efforts  during  a  whole  winter. 
If  any  disposition  to  swellings,  cracks,  &c.  make  their  appearance  on  the  legs,  particularly  in  winter,  mode- 
rate  bandaging,  which  every  good  groom  knows  how  to  perform,  will  contribute  to  remove  the  evil ;  if  it, 
however,  increase,  have  recourse  to  the  veterinary  directions.  It  forms  a  part  of  the  constant  attention 
of  a  good'  horse-keeper  to  see  that  the  feet  of  his  horses  be  well  cleansed  beneath  the  shoe  with  the  picker 
from  all  small  stones  or  gravel,  at  every  return  from  abroad.  The  shoes  must  be  examined,  that  their 
ends  do  not  press  into  the  crust,  and  that  the  nails  be  fast,  and  that  the  clinches  do  not  rise  to  cut  the 
horse.  In  these  cases,  instant  application  must  be  made  to  the  farrier :  horses  ought  by  no  means  to 
remain  in  old  shoes  until  the  toe  is  worn  away,  or  the  webs  become  so  thin  that  there  is  danger  of  their 
breaking,  unless  in  case  of  brittle  hoofs,  when  it  is  an  object  to  shoe  as  seldom  as  possible.  Upon  the 
average,  good  shoes  will  wear  near  a  month.  Steeling  the  toes  is,  in  jrcneral,  a  useful  practice,  but  less 
necessarv  when  the  best  iron  is  made  use  of  Where  any  tendency  to  dry  hools  exists,  the  feet  should  be 
stopped  with  equal  lurts  of  clav,  cow-dung,  and  chamberlye  every  night ;  otherwise,  twice  or  three  times 
a  week  will  be  sulticient.  A  still  better  stopping  is  made  by  adding  a  little  tar  to  the  other  matters.  It  is 
also  prudent,  when  the  hoofs  have  any  tendency  to  hardness  and  contraction,  to  water  the  front  part  of 
the  stall  a  little ;  and  also  occasionally,  or  constantly,  to  hang  around  the  hoofs  an  apparatus,  made  by 
doubling  a  circle  of  woollen  cloth  over  a  tape,  which  should  be  tied  around  the  fetlocks  loosely  :  the  two 
segments  of  the  cloth  will  then  fold  around  the  hoof,  and  correspond  to  it  in  shape.  This  may  be  dipped 
in°water,  and  will  be  found  very  convenient  in  keeping  the  feet  moist  and  cool.  Very  brittle  hoofs  are 
greatly  benefited  by  brushing  them  over  with  a  mixture  of  whale  oil  and  tar.  It  is  considered  as  benefi- 
cial, in  general,  to  take  off  the  shoes  of  a  horse  who  is  necessitated  to  stand  long  in  the  stable,  and  who 
does  no  work,  and  to  substitute  tips ;  the  growth  of  the  crust  and  the  enlargement  of  the  heels  being 
thereby  promoted.  ,.     ,  ,  -r^, 

6711.  The  care  of  the  furniture  and  trappings  is  another  part  of  the  duty  of  a  horse-keeper.  Ihese  are 
best  kept  in  order  by  being  instantly  rubbed  clean  after  use,  and  placed  in  a  dry  situation  ;  by  which 
method,  neither  oil  nor  scouring-paper  is  often  found  necessary.  Great  care  should  be  taken  to  dry  the 
pads  of  the  saddles  after  journeys,  and  never  to  put  a  hardened  and  damp  sadiile  upon  the  hoise's  back. 
The  same  is  also  necessary  with  regard  to  tlie  body-clothes.  The  pads  of  the  saddles  ought  to  be  kept  per- 
fectly soft,  and  free  from  dirt  and  sweat ;  and,  after  use,  should  be  dried  either  in  the  sun  or  by  the  lire, 
and  hung  in  a  dry  place:  the  body.clothcs  also  should  be  washed  much  oltener  than  they  generally  are, 
and  ever  kept  perfectly  dry,  and  in  a  sweet  state. 

6712.  The  exercising  of  horses  is  essentially  necessary  for  their  health,  as  it  counteracts  the  effects  of  the 
artificial  life  we  force  on  them.  High  feeding,  heated  stables,  and  unnatural  clothing  are,  particularly 
the  first,  counteracted  by  proper  exercise ;  and  without  it,  l.orses  become  pursive,  fat,  heavy,  and  greased  ; 
for,  when  the  secretions  do  not  find  themselves  natural  vents  by  perspiration,  &c.,  they  will  find  them- 
selves artificial  ones.  Exercise  keeps  down  the  fat,  and  it  also  hardens  and  condenses  the  muscles  by 
drawing  their  fibres  nearer  together  ;  it  likewise  enlarges  the  mu,scles.  Thus  the  ;ippearance,  as  well  as 
the  feel,  when  we  handle  the  flesh  of  a  horse  in  cbnaition  by  proper  exercise,  is  totally  tiiflirent  from 
those  of"  one  merely  full  of  flesh  by  fat,  &c.  Exercise  increases  the  *ind  by  taking  up  the  useless  fat,  and 
by  accustoming  the  lungs  to  expand  themselves. 

671j.  The  quantity  of  exercise  necessan/for  a  horse  must  be  regulated  by  a  variety  of  circumstances ;  as 
age,  constitution,  condition,  and  his  ordinary  work.  A  young  horse  requires  more  exercise  than  an  old 
one',  but  it  should  be  neither  very  long,  nor  very  fatiguing.  Some  colts  are  observed  to  come  out  of  the 
breaker's  hands  with  splints  and  spavins,  owing  to  the  severe  exercise  they  have  undergone.  When  horses 
are  in  general  work,  a  little  walking  exercise  in  the  morning  in  hody-clothes,  if  the  condition  be  very  high, 
or  the  weather  be  very  cold,  is  all  that  is  necessary  :  but,  on  days  when  their  common  work  is  not  expected 
to  occur,  a  full-led  horse  should  be  exercised  tw'ice  a  day,  an  hour  at  each  time;  or,  if  only  once  a  day, 
then  an  hour  and  a  half  or  two  hours'  exercise  should  be  given  ;  two  thirds  of  which  ought  to  be  passed 
in  walking ;  the  other  should  be  passed  in  a  moderate  trot  in  the  hackney,  and  divided  into  galloping 
and  trotting  in  the  hunter.  The  racer  has  his  regular  gallops  at  stated  periods  ;  but  the  exercise  of 
each  should  always  finish  with  a  walk  of  sufficient  length,  to  bring  the  horse  in  cool,  both  in  person  and 
temper. 

Sect.  XVI.    Managcmenl  and  Jl'orhuig  of  Horses. 

6714.  The  n'orking  of  horses  includes  the  racing,  hunting,  and  journeying  of  saddle  horses  ;  and  the 
treatment  in  harness  of  coach,  waggon,  cart  and  farm  horses. 

SuiiSECT.  1.    Managertient  and  Working  of  Hace  Horses. 

6715.  In  the  managing  and  working  of  race  horses,  thtee  things  are  to  be  considered,  the  preparation  of 
the  horse,  the  conduct  of  the  rider,  and  the  after-treatment  of  the  horse.  'J'he  prei>ar.ition  of  a  race  horse 
for  running  a  race  is  not  the  work  of  a  few  days,  if  there  lie  any  great  dependence  on  the  success.  A 
month  at  least  is  required  to  harden  his  muscles  in  training,  by  proper  food  and  exercise,  and  to  rehnc 
his  wind,  by  clearing  his  body  to  that  degree  of  perfection  that  is  attainable  by  art.  It  is  hrst  necessary  to 
ascertain  correctly  the  present  state  of  the  horse,  as  whether  he  be  low  or  high  in  flesh  ;  and  in  either 
case  a  iiroper  estimate  should  be  formed  of  the  time  and  means  required  to  bring  him  into  true  running 
condition. 

6716.  //  a  race  horse  be  low  in  flesh,  it  is  necessarv  to  judge  of  the  cause  of  such  state,  and  to  act 
accordingly,  the  necessary  proceedings  for  which  were  detailed  in  treating  of  condition.  (642j.)  It  is 
to  be  remarked,  that  spices  arc  less  to  be  depended  on  lor  this  i)urpofo  than  generous  food,  as  malt 
mashes  ;  and  if  any  thing  of  the  kind  be  used,  let  it  be  the  simple  cordial  ball.  {let.  Pharni.  r/)68.)  Feed 
frequently,  and  by  little  at  a  time :  while  he  is  thus  low,  let  his  exercise  be  walking  only,  and  by  no  means 
spare  his  water,  or  he  will  become  hide-bound  :  carefully  watch  him,  that  full  feeding  may  not  disagree 
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by  making  his  huels  swell,  or  his  coat  unthrifty ;  and  if  such  appearances  occur,  mash  him,  and  begin 
his  scourings,  otherwise  abstain  from  physicking  until  he  is  in  better  health.  As  he  improves  in  condition, 
increase  his  exercise,  but  not  to  such  a  degree  as  to  make  him  sweat.  His  food  must  now  be  the  best 
oats  and  beans,  with  wheaten  or  barley  bread  ;  the  beans  and  oats  are  to  be  put  into  a  bag,  and  beaten  till 
the  hulls  are  all  off,  and  then  winnowed  clean;  and  the  bread,  instead  of  being  chipped  in  the  common 
way,  is  to  have  the  crust  clean  off 

6717.  If  the  horse  be  in  good  flesh  and  spirits  when  taken  up  for  his  month's  preparation,  cordials  are 
altogether  unnecessary ;  and  the  chief  business  will  be  to  give  him  good  food,  and  so  much  exercise  as 
will  keep  him  in  wind,  without  over-sweating  or  fatiguing  him.  When  he  takes  larger  exercise  after- 
wards, towards  the  end  of  the  month,  it  will  be  proper  to  have  some  horses  in  the  place  to  run  against 
him.  This  will  put  him  upon  his  mettle,  and  the  beating  them  will  give  him  spirits.  This,  however,  is 
to  be  cautiously  observed,  that  he  has  not  an  injurious,  or  in  the  language  of  jockeys,  a  bloody  heat  given 
him  for  ten  days  or  a  fortnight  before  the  plate  is  to  be  run  for;  and  that  the  last  heat  that  is  given  him 
the  day  before  the  race  must  be  in  his  clothes  :  this  will  make  him  run  with  greatly  more  vigour  when 
stripped  for  the  race,  and  feeling  the  cold  wind  on  every  part.  In  the  second  week,  the  horse  should  have 
the  same  food  and  more  exercise  :  and  in  the  last  fortnight  he  must  have  dried  oats,  that  have  been  hulled 
by  beating;  after  this  jockeys  wet  them  with  the  whites  of  eggs,  beaten  up,  and  then  laid  out  in  the  sun  to 
dry  ;  and  when  as  dry  as  before,  the  horse  is  to  have  them  :  this  sort  of  food  being  considered  by  them  as 
very  light  of  digestion,  and  very  good  lor  the  creature's  wind.  The  beans  in  this  time  should  be  given 
more  sparingly  and  the  bread  should  be  made  of  three  parts  wheat  and  one  part  beans,  or  of  wheat  and 
barley  in  equal  parts.  If  he  should  become  costive  under  this  course,  he  must  then  have  bran-water  to 
drink,  or  some  ale  and  whites  of  eggs  beaten  together ;  and  keep  hi.i  body  moist.  In  the  last  week  all 
mashing  is  to  be  omitted,  and  barley-water  given  him  in  its  place  ;  and  every  day,  till  the  day  before  the 
race,  he  should  have  his  fill  of  hay  ;  then  he  must  have  it  given  him  more  sparingly,  that  he  may  have 
time  to  digest  it ;  and  in  the  morning  of  the  race-day,  he  must  have  a  toast  or  two  of  white  bread  soaked 
in  ale,  and  the  same  just  before  he  is  led  out  of  the  field  This  is  an  excellent  method,  because  the  two 
extremes  of  fulness  and  fasting  are  at  this  time  to  be  equally  avoided  ;  the  one  affecting  his  wind,  and  the 
other  occasioning  a  faintncss  that  may  make  him  lose.  After  he  has  had  his  food,  the  litter  is  to  be  shook 
up,  and  the  stable  kept  quiet,  that  he  may  be  disturbed  by  nothing  till  he  is  taken  out  to  run. 

6718.  In  the  choice  of  a  rider  for  winning  a  race,  it  is  necessary,  as  far  as  possible,  to  select  one  that  is 
not  only  expert  and  able,  but  honest.  He  must  have  a  very  close  seat,  his  knees  being  turned  close  to  the 
saddle  skirts,  and  held  firmly  there  ;  and  the  toes  turned  inwards,  so  that  the  spurs  may  be  turned  out- 
ward to  the  horse's  belly  ;  his  left  hand  governing  the  horse's  mouth,  and  his.right  the  wliip.  During  the 
whole  time  of  the  race,  he  must  take  care  to  sit  firm  in  the  saddle,  without  waving  or  standing  up  in  the 
stirrups.  Some  jockeys  fancy  the  last  a  becoming  seat;  but  it  is  certain,  that  all  motions  of  this  kind  do 
really  incommode  the  horse.  In  spurring  the  horse,  it  is  not  to  be  done  by  sticking  the  calves  of  the  legs 
close  to  the  horse's  sides,  as  if  it  were  intended  to  press  the  wind  out  of  his  body  ;  but,  on  the  contrary, 
the  toes  are  to  be  turned  a  little  outwards,  that  the  heels  being  brought  in,  the  spurs  may  just  be  brought 
to  touch  the  sides.  A  sharp  touch  of  this  kind  will  be  of  more  service  toward  the  quickening  of  a  horse's 
pace,  and  will  sooner  draw  blood  than  one  of  the  common  coarse  kicks.  The  expert  jockey  will  never 
spur  his  horse  until  there  is  great  occasion,  and  then  he  will  avoid  striking  him  under  the  fore  bowels 
between  the  shoulders  and  the  girt;  this  is  the  trnderest  part  of  a  horse,  and  a  touch  there  is  to  be 
reserved  for  the  greatest  extremity. 

6719.  As  to  u'hipping  the  horse,  it  ought  always  to  be  done  over  the  shoulder,  on  the  near  side,  except 
in  very  hard  running,  and  on  the  point  of  victory  ;  then  the  horse  is  to  be  struck  on  the  flank  with  a 
strong  jerk  ;  for  the  skin  is  the  most  tender  of  all  there,  and  most  sensible  of  the  lash.  When  a  horse  is 
whipped  and  spurred,  and  is  at  the  top  of  his  speed,  if  he  clap  his  ears  in  his  pole,  or  whisk  his  tail,  it  is 
a  proof  that  the  jockey  treats  him  hard,  and  then  he  ought  to  give  him  as  much  comfort  as  he  can  by 
sawing  the  snaffle  backwards  and  forwards  in  his  mouth,  and  by  that  means  forcing  him  to  open  his 
mouth,  which  will  give  him  wind,  and  be  of  great  service.  If  there  be  any  high  wind  stirring  in  the 
time  of  riding,  the  artful  jockey  will  let  his  adversary  lead,  holding  hard  behind  him,  till  he  sees  an  op- 
portunity of  giving  a  loose  ;  yet,  in  this  case,  he  must  keep  so  close  behind,  that  the  other  horse  may  keep 
the  wind  from  him ;  and  that  he,  sitting  low,  may  at  once  shelter  himself  under  him,  and  assist  the 
strength  of  the  horse.  If  the  wind  happen  to  be  in  their  back,  the  expert  jockey  is  to  keep  directly 
behind  the  adversary,  that  he  may  have  all  the  advantage  of  the  wind  to  blow  his  horse  along,  as  it  were, 
and  at  the  same  time  intercept  it  in  regard  to  his  adversary. 

6720.  When  rutvting  on  level  smooth  ground,  the  jockey  is  to  beat  his  horse  :.s  much  as  the  adversary  will 
give  him  leave,  because  the  horse  is  naturally  more  inclined  to  spend  himself  on  this  ground ;  on  the  con. 
trary,  on  deep  earths,  he  may  have  more  liberty,  as  he  will  there  spare  himself. 

6721.  In  riding  up  hill  the  horse  is  always  to  be  favoured,  by  bearing  him  hard,  for  fear  of  running  him 
out  of  wind  ;  but  in  running  down  hill,  if  the  horse's  feet  and  shoulders  will  bear  it,  and  the  rider 
dares  venture  his  neck,  he  may  have  a  full  loose.  If  the  horse  have  the  heels  of  the  rest,  the  jockey  must 
always  spare  him  a  little,  that  he  may  have  a  reserve  of  strength  to  make  a  push  at  the  last  post 

6722.  On  the  jockey's  knowing  the  nature  of  the  horse  that  is  to  run  against  him,  a  great  deal  depends  ;  for 
by  managing  accordingly,  great  advantages  are  to  be  obtained  :  thus,  if  the  oi)posite  horse  is  of  a  hot  and 
fiery  disposition,  the  jockey  is  either  to  run  just  behind  him,  or  cheek  by  joul  with  him,  making  a  noise 
with  the  whip,  and  by  that  means  forcing  him  on  faster  than  his  rider  would  have  him,  and  consequently, 
spending  him  so  much  the  sooner;  or  else  keep  him  just  before  him,  in  such  a  slow  gallop,  that  he  may 
either  overreach,  or  by  treading  on  the  heels  of  the  fore-horse,  endanger  tumbling  over.  Whatever  be 
the  ground  that  the  adversary's  horse  runs  worst  on,  the  cunning  jockey  is  to  ride  the  most  violently  over; 
and  by  this  means  it  will  often  happen,  that  in  following  he  either  stumbles  or  claps  on  the  back  sinews. 
The  several  corrections  of  the  hand,  the  whip,  and  the  spur,  are  also  to  be  observed  in  the  adversary,  and 
in  what  manner  he  makes  use  of  them  :  and  when  it  is  perceived  by  any  of  the  symptoms  of  holding  down 
the  ears,  or  whisking  the  tail,  or  stretching  out  the  nose  like  a  pig,  that  the  horse  is  almost  blown,  the 
business  is  to  keep  him  on  to  this  speed,  and  ho  will  be  soon  thrown  out  or  distanced.  If  the  horse  of  the 
opponent  looks  dull,  it  is  a  sign  his  strength  fails  him;  and  if  his  flanks  beat  much,  it  is  a  sign  that  his 
wind  begins  to  fail  him,  and  his  strength  will  soon  do  so  too. 

6723.  The  after-management  qfa  horse  who  has  run  includes  the  treatment  between  the  heats,  and  the 
treatment  after  the  race  is  over.  After  every  heat  for  a  plate,  there  must  be  dry  straw,  and  dry  clothes, 
both  linen  and  woollen,  ready  to  rub  him  down  all  over,  after  taking  off  the  sweat  with  what  is  called  a 
sweat-knife  ;  that  is,  a  piece  of  an  old  sword-blade,  or  some  such  thing.  After  the  horse  has  been  well 
rubbed,  he  should  be  chafed  all  over  with  cloths  wetted  in  common  water,  till  the  time  of  starting  again. 
When  it  is  certainly  known  that  the  horse  is  good  at  the  bottom,  and  will  stick  at  the  mark,  he  should  be 
rid  every  heat  to  the  best  of  his  performance ;  and  the  jockey  is  as  much  as  possiblq,  to  avoid  riding  at 
any  particular  horse,  or  staying  for  any,  but  to  ride  out  the  whole  heat  with  the  best  speed  he  can.  If, 
on  the  contrary,  he  has  a  fiery  horse  to  ride,  and  one  that  is  hard  to  manage,  hard-mouthed,  and  ditlicult 
to  be  held,  he  is  to  be  started  behind  the  rest  of  the  horses  with  all  imaginable  coolness  and  gentleness  ; 
and  when  he  begins  to  ride  at  some  command,  then  the  jockey  is  to  put  up  to  the  other  horses  ;  and  if  they 
ride  at  their  ease,  and  are  hard  held,  they  are  to  be  drawn  on  faster  ;  and  if  it  be  perceived  that  their  wind 
begins  to  rake  hot,  and  they  want  a  sob,  the  business  is  to  keep  them  up  to  that  speed  ;  and  when  thev  arc 
all  come  within  three  quarters  of  a  mile  of  the  post,  then  is  the  time  to  push  for  it,  and  use  the  utmost 
speed  in  the  creature's  power. 

6724.  fyfcn  the  race  is  over,  the  horse  is  immediately  to  be  clothed  up  and  rode  home  ;  and  immediately 
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on  !iis  coming  info  the  stable,  the  following  drink  is  to  bo  given  him :  —  Heat  up  the  yokes  of  three  eggs,  and 
put  them  into  a  pint  and  a  half  of  sound  ale,  made  warm  ;  and  let  it  be  given  with  a  horn.  After  this,  he 
is  to  be  rubbed  well  down,  and  the  saddle-place  rubbed  over  witli  warm  water  and  vinegar,  and  the  places 
where  the  spurs  have  touched,  with  the  same ;  after  this  he  should  have  a  feed  of  rye-bread,  then  a  good 
mash,  and  at  some  time  after  these  as  much  hay  and  oats  as  he  will  cat.  His  legs,  after  this,  should  be 
bathed  some  time  with  a  mixture  of  vinegar  and  water. 

SuBSECT.  2.    Mavagemeiit  and  Workitig  of  the  Jliailer. 

6725.  TAe  mnnaginK  nnd  working  of  the  hunter  includes  his  iirepar.ition  for  hunting,  his  condition,  and 
his  treatment  while  taking  his  regular  day's  work  in  tlie  field,  whether  after  buck,  fo.x,  or  hare  hounds. 

67'2().  The  preparation  of  the  hunter  must,  like  that  of  the  race  horse,  be  commenced  by  an  estimate  of 
his  state  and  condition.  If  taken  fresh  from  grass,  it  should  lie  in  due  time:  first,  that  he  may  be  well 
prepared ;  and  next,  because  the  grass  docs  not  yield  much  nutriment  in  the  heat  of  summer.  A  still 
better  method  is  to  continue  to  let  him  run  oitt  in  the  day  and  graze,  having  a  shed  to  house  himself  from 
heat  and  rain.  He  is  also  to  be  fed  and  exercised,  nearly  as  in  the  common  training,  for  hunting  condition. 
In  this  way  he  is  sure  to  be  free  from  cracks,  hide-bound,  or  surfeit ;  and  he  will  prove  infinitely  more 
hardy  afterwards.  It  is  even  the  practice  with  .some  of  the  best  sportsmen  to  allow  their  horses  to  run  out 
all  the  hunting  season,  unless  the  weather  be  very  severe  ;  when  they  are  only  stabled  in  a  loose  place. 
They  are  allowed  as  much  corn  as  they  can  eat,  and  are  found,  if  a  little  rougher  in  their  coats,  infinitely 
superior  in  hardihood,  and  exemption  from  the  dangers  of  cold. 

6/27.  A  hunter  taken  from  grass  or  in  very  low  case  should  be  treated  as  already  fully  detailed 
under  condition.  (64.4.)  Great  care  must  be  taken  that  all  the  alterations  in  heat  of  stable,  clothing, 
feeding,  &c.,  are  gradually  brought  about ;  by  which  means  his  flesh  will  harden  gradually,  and  by  using 
first  walking  exercise,  and  increasing  it  as  he  advances  in  flesh  and  strength,  his  wind  also  will  become 
excellent 

6728.  In  the  physieliyig  of  hunters,  particularly  when  they  arc  low  in  flesh,  much  ciution  is  requisite 
that  it  be  not  over-done.  It  is  the  practice  with  some,  and  by  no  means  a  bad  one,  to  give  no  physic  ; 
but  to  give  more  time  in  the  preparation.  Others,  again,  give  mild  grass  physic,  which  is  an  excellent 
plan,  when  the  weather  is  fine.  (See  Physicking,  6544.) 

6729.  The  preparation  of  a  hunter  in  full  Jtesh  and  not  from  grass  depends  principally  on  regular 
exercise,  and  the  best  hard  food  ;  physicking  him  or  not,  according  as  he  may  be  suspected  to  be  foul,  or 
as  his  wind  may  seem  to  want  mending;  but  above  all,  whatever  is  done,  should  be  done  regularly  ;  and 
his  exercise  should  be  rather  long  continued  than  violent.  Oats  with  beans  are  the  proper  hard  food  for 
hunters,  taking  care  that  the  beans  do  not  constipate  the  bowels  ;  which  must  be  ouviated  by  bran  mixed 
with  the  other  food,  if  such  should  be  the  case.  Bread  is  not  necessary,  but  for  tender  delicate  horses ; 
but  every  thing  should  be  of  the  best. 

6730.  The  day  before  a  horse  is  to  h?int  it  is  common  to  treat  him  somewhat  differently,"  but  this 
is  seldom  necessary.  It  is  evident  he  should  be  well  fed,  and  that  not  late  at  night,  that  he  may  lie  down 
early.  Some  feed  in  the  morning,  which  others  avoid ;  but  w  hen  it  is  considered,  as  has  been  fully  ex- 
plained (6404  I,  how  ill  a  horse  bears  fasting,  it  will  be  at  once  seen,  that  if  very  early  in  the  morning,  as 
by  five  o'clock,  he  could  be  fed  with  a  moderate  quantity  of  corn  wetted,  it  would  tend  to  support  hirri 
through  the  day. 

6731.  On  the  returri  of  a  horse  from  hunting,  the  care  bestowed  on  him  should  be  extreme ;  as  on  it 
depends  the  immediate  recovery  of  his  strength.  If  he  have  fasted  very  long,  and  particularly  if  he  be 
disinclined  to  eat  of  himself,  horn  down  a  pint  of  ale,  with  two  pints  of  thick  gruel.  No  prudent  sports- 
man will  bring  in  a  horse  hot;  but  if  unavoidable  accidents  prevent  this  caution,  let  the  horse  be  again 
led  out  for  a  few  minutes,  hooded  and  clothed  ;  but  he  must  have  fresh  clothes  when  afterwards  dressed. 
Encourage  him  to  stale  as  quickly  as  possible,  after  which  proceed  to  hand-rub  liim  all  over  carefully, 
placing  before  him  a  little  of  the  best  hay  well  sprinkled  with  water.  If  he  refuse  this,  ofler  him  three 
quarts  of  very  clean  chilled  water.  When  perfectly  cleaned,  let  his  feet  be  carefully  examined,  that 
stubs  have  not  pierced  them,  or  that  his  shoes  have  not  been  forced  awry  by  over-reaching,  or  by  the 
suction  of  clayey  ground  ;  or  that  thorns  be  not  lodged  in  his  knees,  hocks,  and  sinews.  After  all  these 
matters  have  been  well  attended  to,  remove  him  from  his  stall  to  a  loose  box,  well  bedded  up.  A  loose 
box  is  invaluable  to  a  hunter;  it  gives  room  for  stirring  to  prevent  the  swelling  of  the  legs;  and  is  better 
than  bandaging  when  it  can  be  avoided,  which  gives  a  disinclination  to  lie  down.  If  the  horse  be  oft' his 
food  the  next  day,  give  him  a  cordial  ball  {I'et.  Fharm.  6563.)  and  a  malt  mash,  and  afterwards  a  few  cut 
carrots,  which  will  assist  to  bring  him  round  more  speedily. 

SuBSECT.  3.      Worhing  and  Management  of  Hiding  Horses. 

6732.  The  working  and  managing  of  hacljiey  or  riding  horses  include  what  is  required  for  them  as 
pleasure  horses  for  ordinary  airings  ;  and  what  they  require  when  used  for  i)urp(iscs  of  travelling  or  long 
journeyirigs.  It  embraces  also  their  stable  management  in  general,  with  the  proper  care  of  horse  and 
stable  apjiointments  :  all  which  are  usually  entrusted  to  a  servant,  popularly  called  a  groom,  whose  quali- 
fications should  be,  moderate  size,  light  weight,  activity  and  courage,  joined  with  extreme  mildness  and 
good  temper;  and  above  all,  a  natural  love  of  horses,  by  which  every  thing  required  is  done  as  a  pleasure 
for  the  animal  he  loves,  and  not  as  a  task  for  those  he  is  indifferent  to. 

6733.  The  hackney  for  gentlemen's  airings  sho\\\A  be  in  high  condition,  because  a  fine  coat  is  usually 
thought  requisite;  and  here  the  groom  ought  to  be  diligent  that  he  may  keep  up  this  condition  by  regu- 
larity and  dressing,  more  than  by  heat,  clothing,  and  cordials.  Whenever  his  master  does  not  use  his 
horse,  he  must  not  fail  to  exercise  him  ibut  principally  by  walking)  to  keep  up  his  condition,  and  to  keep 
down  useless  flesh  and  swellings  of  the  heels.  The  horse  appointments  are  to  be  peculiarly  bright  and  clean. 
The  bridle  should  be  billetted  and  buckled,  that  the  bits  may  be  removed  to  clean  them  without  soiling 
the  leather,  which  cleaning  ought  not  to  be  done  with  rough  materials,  but  fine  powder  and  poli.^hing.  On 
the  return  from  exercise,  they  should  be.wiiicd  dry  and  then  oiled.  'I'wo  pair  of  girths  should  be  used, 
that  a  clean  pair  may  always  be  ready,  and  the  same  if  saddle  cloths  are  used. 

6734.  The  preparation  for,  and  the  care  qf  a  horse  on,  ajuurnei/  involve  many  particulars  which  should 
not  escape  the  eye  of  the  master.  The  lirst  is.  Is  the  horse  in  Kard  travelling  condition  'i  Next,  Do  his 
appointments  all  fit,  and  are  they  in  proper  order  'i  The  bridle  for  journeying  should  always  be  a  double 
curbed  one.  The  snaffle  can  be  ridden  with,  certainly  ;  but  the  snafHe  cannot  do  the  work  of  the  curb, 
in  staying  a  horse,  in  saving  him  from  the  ground  under  stumbling  or  fatigue,  or  throwing  him  on  his 
haunches,  or  in  lightening  his  mouth.  The  bridle  should  not  be  new,  but  one  to  which  the  horse  is  ac- 
custome<i.  It  is  of  still  more  consequence  that  the  saddle  be  one  that  the  horse  has  worn  before,  and  that 
fits  him  thoroughly.  The  girths  should  also  be  of  the  best  materials  to  prevent  accidents ;  and  if  the  saddle 
be  liable  to  come  forward,  however  objectionable  the  appearance,  a  crupper  had  better  be  used.  Some 
days  before  a  long  journey  is  attempted,  if  the  shoes  are  not  in  order,  shoe  the  horse  ;  but  by  no  means 
let  it  be  done  as  you  set  oft;  otherwise  having  proceeded  on  the  journey  a  few  miles,  you  find  that  one  foot 
is  pricked,  and  lameness  ensues;  or,  if  this  be  not  the  case,  one  or  more  shoes  pinch,  or  do  not  settle  to 
the  feet ;  .ill  which  cannot  be  so  well  altered  as  by  your  own  smith. 

6735.  //  is  always  best  to  begin  a  long  juurnei/  by  shojt  stages,  which  accustoms  the  horse  to  continued 
exertion.  This  is  the  more  particularly  necessary  if  be  have  not  been  accustomed  to  travel  thus,  or  if  he 
be  not  in  the  best  condition.    'I  he  distance  a  horse  can  perform  with  ease  depends  grcitly  on  circumstances. 

:j  T 
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Light  carcassed  horses,  very  young  ones,  and  such  as  are  low  in  flesh,  require  often  baiting,  particularly  in 
hot  weather;  horses  in  full  condition,  above  their  work,  and  well  carcassed,  and  such  as  are  from  seven 
to  ten  or  twelve  years  old,  are  better  when  ridden  a  stage  of  fifteen  or  twenty  miles,  with  a  proportionate 
length  of  baiting  time  afterwards,  than  when  baited  often,  with  short  stoppages  :  the  state  of  the  weather 
should  also  be  considered  ;  when  it  is  very  hot  the  stages  should  be  necessarily  shorter. 

6736.  To  a  jwoper  consideration  of  the  baiting  times  on  a  journey,  the  physiology  of  digestion  should  be 
studied.  (B400.)  Fatigue  weakens  the  stomach  ;  when  we  ourselves  are  tired,  we  seldom  have  much  incli- 
nation  to  eat,  and  fatigue  also  prevents  activity  in  the  digestive  powers.  To  allay  these  consequences, 
vide  the  horse  gently  the  last  two  or  three  miles.  If  a  handful  of  grass  can  be  got  at  the  road-side,  it  will 
wonderfully  refresh  your  horse,  and  not  delay  you  three  minutt  s.  In  hot  weather,  let  the  horse  have 
two  or  three  go-dowiis  (gulps),  but  not  more,  of  water  occasionally  as  you  pass  a  pond  ;  this  tends  to  pre- 
vent excessive  fatigue.  Occasionally  walk  yourself  up-hill,  which  greatly  relieves  him,  and  at  such  time 
remove  the  saddle,  by  shifting  which,  only  half  an  inch,  you  greatly  relieve  him  ;  and  during  this  lime, 
perhaps,  he  may  stale,  which  also  is  very  refreshing  to  him.  It  may  be  as  well,  in  a  flinty  country,  to  take 
this  opportunity  of  examining  that  no  stones  are  got  into  the  feet  likewise. 

6737.  When  a  horse  is  brought  into  an  inn  from  his  Journey,  if  he  be  very  hot,  first  let  him  be  allowed 
time  to  stale  ;  let  his  saddle  be  taken  oft;  and  with  a  sweat  knife  draw  the  perspiration  away  ;  then,  with 
a  rug  thrown  over  him,  let  him  be  led  out  and  walked  in  some  sheltered  place  till  cool,  by  which  means 
he  will  not  afterwards  break  out  into  a  secondary  and  hurtful  sweat :  but  by  no  means  let  an  idle  ostler 
hang  him  to  dry  without  the  stable.  Being  now  dried,  remove  him  to  the  stable,  where  let  some  good 
hay,  sprinkled  with  water,  be  placed  before  him  :  if  very  thirsty,  give  three  or  four  quarts  of  water  now, 
and  the  remainder  in  half  an  hour,  and  then  let  him  be  thoroughly  dressed,  hand -rubbed,  foot-picked,  and 
foot- washed  ;  but  by  no  me.ms  let  him  be  ridden  into  water  ;  or,  if  this  practice  is  customary,  and  cannot 
be  avoided,  let  it  be  not  higher  than  the  knees,  and  afterwards  insist  on  the  legs  being  rubbed  peifectly 
dry;  but  good  hand-rubbing  and  light  sponging  is  better  than  washing.  Having  thus  made  him  comfort- 
able', uroceed  to  feed  him  with  corn  and  beans  according  as  he  is  used. 

6738.  Tn  feed  a  liorse  when  very  hard  ridden,  or  if  ire.ikly  and  tender,  it  is  often  found  useful  to  give 
bread,  or  bread  with  ale  :  if  this  be  also  refused,  horn  down  oatmeal  and  ale,  or  gruel  and  ale.  It  is  of 
the  utmost  consequence  if  the  journey  is  to  be  of  several  days'  continuance,  or  if  it  is  to  consist  of  a 
great  distance  in  one  or  two  days,  that  the  baitings  are  sufficiently  long  to  allow  the  horse  to  digest  his 
food  :  digestion  does  not  begin  in  less  than  an  hour,  and  is  not  completed  in  less  than  three  ;  consequently 
any  bait  that  is  less  than  two  hours  fails  of  its  object ;  and  such  a  horse  rather  travels  on  his  former 
strength  than  on  his  renewed  strength,  and  therefore  it  cannot  contiiuie.  After  a  horse  is  fed  he  will 
sometimes  lie  down  ;  by  all  means  encourage  this,  and  if  he  is  used  to  do  it,  get  him  a  retired  corner  stall 
for  the  i)urpose. 

6739.  The  night  baiting  of  a  journeying  horse  should  embrace  all  the  foregoing  particulars,  with  the 
addition  of  foot  stopping  ;  and  care  that  his  stable  be  of  the  usual  temperature  to  that  to  which  he  is  ac- 
customed ;  and  that  no  wind  or  rain  can  come  to  him.  Give  him  now  a  full  supply  of  water  :  if  he  has 
been  at  all  exposed  to  cold,  mash  him,  or  if  his  dung  be  dried  by  heat,  do  the  same  ;  otherwise,  let  a  good 
proportion  of  oats  and  beans  be  liis  supper,  with  hay,  not  to  blow  on  half  the  night,  but  enough  only  to 
afford  nutriment. 

6740.  Jf'hen  returned  home  from  a  journey,  if  it  has  been  a  severe  one,  let  the  hor.'ie  have  his  fore 
shoes  taken  off,  and,  if  possible,  remove  him  to  a  loose  box,  with  plenty  of  litter  ;  but  if  the  stones  be 
rough,  or  the  pavement  be  uneven,  put  on  tips,  or  merely  loosen  the  nails  of  those  shoes  he  has  on  ;  keep 
the  feet  continually  moist  by  a  wet  cloth,  and  stop  them  at  night  if  the  shoes  be  left  on  ;  mash  him  regu- 
larly, and  if  very  much  fatigued,  or  reduced,  let  him  have  malt  or  carrots,  and  if  jiossible,  turn  him  out 
an  hour  or  two  in  the  middle  of  the  day  to  graze  :  bleeding  or  physicking  are  unnecessary,  unless  the 
horse  shows  signs  of  fear.  If  the  legs  be  inclined  to  swell,  batho  them  with  vinegar  and  chamberlye,  and 
bandage  them  up  during  the  day,  but  not  at  night,  and  the  horse  will  soon  recover  to  his  former  state. 

SuDSECT.  4.      Horses  iri  Cun-icles  (aid  Coaches. 

6741 .  In  working  and  managing  horses  in  curricles,  two-wheeled  chaises,  and  similar  cases,  great  feeling 
and  nicety  is  required,  not  to  overload  or  overdrive  the  animal ;  to  see  that  the  weight  is  duly  propor- 
tioned between  the  wheels  and  horse's  back,  and  that  the  harness  does  not  pinch  ;  but  no  directions  on 

this  head  can  be  of  much 
use,  unless  the  driver  be  a 
humane  and  considerate 
person,  and  one  who  sets  a 
just  value  on  the  services  of 
the  noble  animal  committed 
to  him.  In  Russia,  the 
drivers  of  two-wheeled  car- 
riages, as  droscheys,  sledges, 
and  others,  corresponding  to 
our  gigs  and  curricles,  have 
a  barbarous  custom  of  teach- 
ing the  horses  to  turn  round 
their  heads,  the  one  to  the 
left,  and  the  other  to  the 
right  {fig.  850.),  the  sight  of 
which  is  very  offensive  to  a 
stranger. 

6742.  In  working  and  managing  coach  horses,  the  same  attention  to  grooming  in  all  its  departments  is 
required  as  for  saddle  horses.  Coach  horses  should  never  be  brought  into  full  work  before  they  are  five 
years  old  :  when  well  fed  on  hard  food,  they  may  be  worked  at  an  average  of  thirty  miles  a  day  at  twice. 
In  general  they  should  not  be  longer  than  five  or  six  hours  in  the  yoke  at  a  time.  Their  principal  meals 
should  be  in  the  morning  and  after  their  work  is  over  for  the  day,  as  the  action  of  trotting  fast  materially 
impedes  digestion. 

SuBSECT.  5.      Working  of  Carl,   Waggon,  and  Farm  Horses. 

6743.  In  working  and  managing  cart  and  waggon  horses,  a  similar  attention  is  requisite  as  for  coach 
horses,  though  perhaps  in  a  somewhat  less  degree,  the  animal  being  hardier. 

6744.  The  working  and  managing  of  farm  horses  includes  the  age  at  which  they  are  put  to  work,  the 
quantity  of  work  they  should  perform,  and  their  feeding  and  general  management. 

6745.  The  age  at  which  horses  are  put  to  full  irork,  in  the  labours  of  a  farm,  is  usually  when  four  or 
five  years  old,  according  to  the  nature  of  the  soil,  and  the  numbers  of  the  team  ;  but  they  are  always 
understood  to  be  able  to  pay  for  their  maintenance  after  they  are  three  years  old,  by  occasional  work 
in  ploughing  and  harrowing.  Brown  thinks  it  probable  they  might  be  put  to  work  at  four  years  old,  were 
the  same  attention  paid  to  their  breeding  and  rearing  that  is  paid  to  cattle  and  sheep. 

6746.  The  work  which  a  farm  horse  tvght  to  perform  is  evidently  a  question  of  circumstances,  which 
does  not  admit  of  any  precise  solution  :  a  two- horse  plough  may,  on  an  average,  work  about  an  English 
acre  a  day  throughout  the  year  ;  and,  in  general,  according  to  the  nature  of  the  soil,  and  the  labour  that 
has  been  previo\isly  bestowed  on  it,  a  pair  of  horses,  in  ploughing,  may  travel  daily  from  ten  to  fifteen 
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w,!.'f '.hr''''""";'^  "  degree  of  resistance  equal  to  from  four  to  fen  hundred  weiL-ht  On  a  well  made 
road,  the  same  horses  will  draw  about  a  ton  in  a  two- wheeled  cart  lor  Hventy  or  twei.lv  fi ve  mi les  merv 
i^^-  V?  k"  k"'  °^."'"  ^t:"f  *""'  '"  "'^  '^""^  movement  of  the  carrier  or  w— er^f/ro^^^^^ 
wci-ht  by  h.mselt  on  the  best  turnpike  roads.  In  some  ,>laces  horses  are  in  the  vokrw  [e°  he  kneth^^^^ 
the  day  permits,  nine  hours,  and  in  others  ten  hours  a  day  ■  but  for  three  or  (biir  TnoA.  ,  !n  V.fn-Vi^  i 
from  five  to  eight  hours.  In  the  former  season  they  are  allowed  to  feed  a'ld  re°t  twThours  ?rormW  ?a I'' 
anu  ,n  the  latter  they  have  a  little  corn  on  the  field,  when  working  as  long  as  there  is  day  U-h™  Tut  non^ 
If  they  work  only  hve  or  six  hours.     (Hup.  £)ic.  Brit.  art.  Agr)  '     °     ' 

,M 'h-  ^^'■./'"'•'^''"^  qf  farm  horses  is  a  subject  of  great  agricultural  importanre,  and  has  excited  consider 
able  discussion  among  speculative  agriculturists,  who  have  generallv  urged  the  g  eat  expenses  atSine 
t  as  an  argument  against  horses,  in  favour  of  oxen.  Others,  without  preferring  ox(m  to  hors"  ha  "e 
instead  of  (•orn  and  hay,  proposed  to  feed  them  on  roots,  leaves,  whin..,  and  even  haws  from  the  hedte^' 
art  r!'';' "w'r  ^r'  f  r"  '"  '^'g>^X"",''"^^  "^y  ^^'^'^  of  Kampshire,'and.  U  X^.^riclZu'^fpa^rna- 
f^,l  J'  «'";'"  "e  lound  o  answer.  Tliat  horses  as  well  as  men  may  li4  on  very  interior  fo' d  s  e^"dent  • 
^n  ,r  h  J  "  "'!"  ^''  ?''"'  *°  1^"'^°';'"  "'""■  ""'"'^  ""'^^^  *"^''  treatment,  as  well  as  if' thVv  were  properh- 
nourished,  is  contrary  to  reason  and  experience.  It  is  observed  by  the  judicious  writer  .oort en  quoted 
that  horses  can  never  perlorm  their  labour,  according  to  the  pre/en t  courses  of  hu4andrv  on  carrots' 
turnips,  potatoes,  or  other  roots  alone,  or  as  their  chief  food.  They  will  work  and  thrVve  on  °uch  food  ■ 
but  they  will  work  as  much  more,  and  thrive  as  much  better,  with  oats  or  beans  in  addufon  as  ful  v  to 
repay  the  d.flerencem  expense.  One  of  the  three  meals  a  day,  which  farm  horses  usuav  receive  -Iv 
cons.s  of  roots  ;  and  a  few  of  them,  every  twenty.four  hours,  are  highly  cond  .cite  to  the^  heal  h  of  he 
amnials:  but  we  have  never  had  occasion  to  see  any  horse  work  re|uUrly  throughout  the  year  in  e 
^^te^o"  mfx'edTt'sfnirh ''  "''f  .r""-^'^  "■'*'"«''  -i'hout-'an  allowance  of  at  least^'fEngl  Ih 
^tZ^tr  .U^'aft'^ine  mo"uh'?n"thf;e^;V.'""  "  """  ^'  ^"'''^"'^'^  ""'°''^'  ^"*  -'"^■-  ™°-  t'^"  "^ 
SliH.  Sroun  docs  not  approve  of  giving  much  grain  to  ycung  horses,  thinking  it  expensive  and  not  so 
conducn^  to  their  health  as  when  they  are  supported  on  |reen  food.  n  the  wiVucTa.Krins  months  a 
few  turnips  are  eminently  beneficial  to  young  horses,  by  keeping  their  blood  in  good  m  er,      llhng  thei? 

?heTr  ^  111  {fofthrfnih ','■h^'■°'''^  ^  '"'^f""'  '","'"'  "''  ^'^''  "'  ^""""^^  ""^hl  alwavs  to  be  alK,  as 
att^iiti  fl^f  fl»  h^  the  winter  depends  greatly  upon  that  circumstance.  It  is  an  object  deserving  of 
a  1  roere  'ivo  'fftfnf T.SL^n'''"'^^  ought  never  to  be  lost,  but  that  every  animal  whatever  should  be  kept  in 
bi  mfdrun  b  extr/f^'^[nrnr  i V/^  "°'  f"'^'''.' ''•  '"  ^^^  ^  '<?trograde  course,  which  afterwards  must 
that  has  actually  occu^^.^'  sustained,  ,n  a  direct  proportion  to  the  degree  of  retrogradation 

0749.  The  leanness  of  a  farmer's  vorliing  entile,  &nA  their  reluctant  movements  clearlv  mark  his  i,n 
haXrworT  1c'°whVh""'  ^"^%1'-"^"'"  oi'-ations,  indeed,  sueh^s^^uririp^sowfng^lbXg,  f"^  o w"; 
..f.?f  .■  •  ^  ■•  "hich  require  to  be  executed  with  so  great  despatch  in  our  variable  climate  that  un 
usual  exertions  are  often  indispensable.  At  these  times,  it  is  hardly  possible,  by  the  richest  food  and  the 
most  careful  treatment,  to  prevent  the  animals  from  losing  flesh,  sometimes  even  whe.i  their  Sand 
fn^fw  H?  "°'  P^'-"-P'''i'.y  -^^V^rcA.  Such  labours,  howevir,  do  not  continue  long,  aid  should  alwlvs  be 
followed  by  a  corresponding  period  of  indulgence.  It  is  particularly  dangerous  and  unprofitable  to  be.'in 
the  spring  labour  with  horses  worn  down  by  bad  treatment  during  winter.  ,Sup.  £«".  Z/art  J^,  f 
=,h?3  n;  SZr  ■'""■'*^.r"'^S  '^'^'  the  coarse  garbage  with  which  farm  horses  are  commonh'  stuli'ed ^profiu 
ably  or  otherwise,  is  the  real  cause  of  the  frequent  occurrence  among  them  of  blindness  grease  and  robe  • 
S^'^.I:1""^"''"'k^  '^^  ''*''•  ''^''^^'  "'"^  '^''^''>  '""g'>t  ^<'  prevented  from  happenfng  soKenth  The 
w.Tpr^nr''ni"i''  -'"a"""  °'  ^c'^''  ^  ^""  '  ''''^''  '^"^  ^^^ular  aloetic  dose,  or%alts|iven  iSs  ohvam 
water  or  sulphur  and  cream  of  tartar ;  one  third  of  the  latter  mixed  in  the  corn.     All  horses  kept  in  th? 

bend  of  the  knee,  and  hock,  the  twist  under  the  flanks  ;  in  short,  all  parts  out  of  sight  of  cart  horsfs* 
n  r  s  ;'nr"  ^"^  '"the  house,  should  b=  kept  perfectly  free  from  dirt  and  scurf,  and  the  sk°n  supple  the 
K^^^h  .?.  "'/k^'''  V^\^.^^^  ''T  °f  themselves.  In  a  deep  country,  it  is  much  the  better  pract?ce  'not! 
stood  1he'erfi,nr^';'7i/"'^'r  '°  *''.''  ^.r''^'>''  '" '^""  "'"^'^  '^'8^  coach-'horse  fashion.  It  is  now  wel  Tinder^ 
stood,  the  editor  of  The  Farmer's  Magazoie  observes,  that  the  liberal  use  of  the  brush  and  the  curry  comb 
lol  d  fool^  ''ihn^,"n"I  ^"f  '"Pd^fte  meals,  consisting  of  a  due  proportion  of  succulent  oined  to  Ze 
fn  L  .?^.'i  ^'^""'i.*"'^^  of  fresh  litter,  and  great  attention  to  method  and  cleanliness,  are  as  indispensable 
h  M  r  ^>^^^  of  a  farmer  (as  far  as  is  consistent  with  a  just  regard  to  economy)  as  they  have  always  beeit 
tiv,^,^.^  ?  '*'*  t'l'^^tment  of  horses  kept  for  pleasure.  Good\lressing,  with  111  well  informed  and  atten 
t.ve  men,  ,6  considered  to  be  no  less  necessary  to  the  thriving  of  the  horses  than  good  feeding  accordfn^ 
to  a  common  expression.  It  is  equal  to  half  their  food.  8"""  leeuing ,  acLoraing 

67.ii  The  general  management  of  farm  horses  in  the  improved  districts  of  the  north  may  be  Dresented 
as  agood  example.  There,  for  about  four  months  in  summer,  horses  are  fed  on  pastures  -or  on  clover 
1.V  r  '■>;t^"'*^' ^"<1  t"*^^  '"V  er^^'  ^"d  brought  home  to  the  stable  or  fold-vard  ;  the  latter  method  bdng 
mt  iJins  ''<  "■"""""^^J  and  advantageous.  For  the  other  eight  months',  they  are  kept  o^the  straw  o^f 
oats,  beans,  and  peas,  and  on  clover  and  ryegrass  hay.  As  soon  as  the  grass  fails  towards  the  end  of 
frn  nTv  l^^^'  hfh  ^''^ ^^"^  \  '^'^  ""'^^''  '»"''  ^•'''^"  '^''  ''^>'  ^"^''^^  '"  ^^^ort  as  to  allow  of  no  more  han 
r;Z,  c.  "^  ^'^*'f  ^r'r  '^°'^'  ^^^^  "^  "^'y  generally  fed  with  different  kinds  of  straw,  according  to  the 
h  >i?,.?.1^  "tk"^  '^h  ^^r^u' .'."  ^^^  "r"'  •"  ^'^'■^'^  ""'''  ''"'  ^B'-""  P"t  to  hay  till  the' grass  is  rfady  for 
ri?  L  Vh  ,^'"^^"^''''"'  ''"  ^l""  ^"^l  "''^y  ^'■'^  ^"°«'«^''  "°^<^  "'■  ''-'^s  ^'"•".  ^hen  constantly  worked  :  and 
n?r,  ,?s  nLr^'n"'''''  ''"'  ?"  <"•>•  fodder,  particularly  when  on  straw,  they  have  potatoes,  yams,  or  Swedish 
rno  s  ',7  r,,'^'"''  T^«'""«^^  '^0''ed  barley,  and,  in  a  few  instances,  carrots.  A  portion  ofsime  of  these 
Mw.^,  I  r*^?'  importance  to  the  health  of  horses,  when  succulent  herbage  is  first  exchanged  for  hay  at 
Ihe  Zli?,  ^"'"'"'J ;  =>"''  't  '^  no  'Of  so  towards  the  latter  end  of  spring,  whin  hay  has  become  sapless?ind 
the  labour  is  usually  severe     At  these  two  periods,  therefore,  it  is  the  practice  of  all  careful  managers  to 

^urin^trriUe^iSepeLT"  "'  '"''"  ''""''  ''''""  ^''""^'^  '"''^  ^''""•'^  "^  ^'"'''*^"*  '"'  "  ''^^'^'^^^ 
uulfii  fP'"  V""/"''!/  of  these  different  articles  of  food  must  depend  on  the  size  of  the  horses,  and  the 
labour  they  perform  ;  and  the  value  ui>on  the  prices  of  different  seasons,  and,  in  every  season  on  the 
situation  of  the  farm  with  respect  to  markets,  particularly  for  hay  and  roots,  which  bring  a  very  different 
price  near  large  towns,  and  at  a  few  miles  distant.  It  is  for  these  reasons  that  the  yearly  expense  of  a 
^.'l''°.^^\'"?.'"''-'"^"'"'-'  ^^^  '"^^"  estimated  at  almost  every  sum,  from  \Jl.  to  M)l.  But  it  is  only  necessary  to 
auenato  the  expense  of  feeding  horses  that  are  capable  of  performing  the  labour  required  of  them  under 
luLo  '^'^°"/'^'  ■  spirited  management.  Such  horses  are  fed  with  oats,  sometimes  with  beans  three 
times  a  day,  for  about  eight  months  ;  and  twice  a  day  for  the  other  four,  when  at  grass  ;  and,  at  the  rate 
Of  tight  feeds  per  bushel,  each  horse  will  eat  fifteen  quarters  of  oats,  or  twenty  bolls  Linlithgow  measure 
fivo  nnn^H""" .,  ?  ?"  i'"'''  ^^  ^'''"  ""equire  about  one  stone  of  twenty-two  pounds  avuirdupoise  daily,  and 

nncP^^nJl^  "'?'■''  "  '"^  ?°f'  '?,°'  ^""^  ''"'^'-  O"*-'  ^^"K"*'^  =""0  of  clover  and  ryegrass,  and  tares,  inay  be 
necessary  tor  four  months'  soiling  ;  and  a  quarter  of  an  acre  of  potatoes,  vams,  or  Swedish  turnips'  durine 
the  eight  months  he  is  fed  with  hay  or  straw.  The  use  of  these  roots  may  adinit  of  a  small  dim?n'ution  of 
miahty^"      '      '^°"*  '"         "'"'''''  '^°"'''*'  ""^  ^  P^'^'  °''  't  '"«>'  l^e,  as  it  almost  always  is,  of  an  inferior 
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6754.  The  etpense  qf  feeding  a  horse  throughout  the  year  may  therefore  be  estimated,  in  regard  to  quan- 
tity, as  follows  :  — 

Oats,  fifteen  quarters.  Straw  for  other  four  months,  half  the  price  of  hay. 

Soiling,  one  sere  of  clorer  and  r;e-gr&a.i,  and  tares.  Potatoes,  yams,  or  Swedish  turnips,  ^  acre. 

Hjy  part  of  October  and  November,  March,  April,  and  (^'up.,  Sic.  art.  Agr.) 

Maj,  li  ton. 
Ijl5r>.  The  extent  of  land  requiredfor  a  horse's  maintenance,  supposing  the  soil  to  be  of  a  medium  quality, 
may  be  about  five  acres  ;  that  is,  for  oats  three  acres,  soiling  one,  and  one  more  for  hay  and  roots.  On 
rich  soils  four  acres  will  be  sufficient ;  but  on  poor  soils,  and  wherever  horses  are  kept  at  pasture,  the  pro- 
duce of  six  acres  and  a  half,  or  seven  acres,  will  be  consumed  by  one  of  them,  when  worked  in  the  manner 
already  mentioned.  The  straw  of  about  two  acres  must  be  allowed  for  fodder  and  litter,  the  last  of  which 
has  not  been  stated  above  ;  because,  at  a  distance  from  towns,  what  is  allowed  for  litter  must,  at  any  rate, 
be  converted  into  dung.  If  sixty  acres,  therefore,  should  be  assumed  as  the  average  extent  of  land  that 
may  be  kept  in  cultivation  by  two  horses,  according  to  the  best  courses  of  modern  husbandry,  the  produce 
often  acres  of  this  will  be  required  for  their  maintenance  ;  or,  a  horse  consumes  the  produce  of  one  acre 
out  of  every  six  which  he  cultivates,  according  to  a  four  or  six  years'  course,  and  something  more  than 
one  acre  out  of  every  five  which  he  ploughs  annually.     {General  Report  of  Scotland,  vol.  iii.  p.  192.) 


Chap.   II. 
The  Aas.  —  'E'quus  AiJnwj  L.     Ane,  Fr. ;  Esel,  Ger. ;  Amo,  Span. ;  and  Asino,  Ital, 

6756.  The  ass  is  a  native  of  the  mountainous  deserts  of  Tartary,  of  Arabia,  Persia, 
and  other  parts  of  the  Asiatic  continent ;  and  at  present  is  very  generally  domesticated 
throughout  most  civilised  countries.  The  wild  ass  feeds  chiefly  on  the  most  saline  or 
bitter  plants  of  the  desert,  as  the  kaUs,  atriplices,  chenopodium,  &c.  ;  and  also  prefers  the 
saltest  and  most  brackish  vi^ater  to  that  which  is  fresh.  Of  this  the  hunters  are  aware, 
and  usually  station  themselves  near  the  ponds  to  which  they  resort  to  drink.  Their 
manners  greatly  resemble  those  of  the  wild  horse.  They  assemble  in  troops  under  the 
conduct  of  a  leader,  or  sentinel ;  and  are  extremely  shy  and  vigilant.  They  will,  how- 
ever, stop  in  the  midst  of  their  course,  and  even  suffer  the  approach  of  man,  and  then 
dart  off  with  the  utmost  rapidity.  They  have  been  at  all  times  celebrated  for  their  swift- 
ness.     Their  voice  resembles  that  of  the  common  ass,  but  is  shriller. 

6757.  The  excellencies  and  defects  of  the  common  ass  have  amply  engaged  the  lively  pens  of  several 
descriptive  writers  on  the  history  of  animals  ;  and  of  none  with  more  happy  effect  than  those  of  the 
eloquent  Buffon,  and  the  ingenious  Abb^  la  Pluche.  The  ass,  in  his  natural  temper,  is  humble,  patient, 
and  quiet,  and  bears  correction  with  firmness.  He  is  extremely  hardy,  both  with  regard  to  the  quantity 
and  quality  of  his  food,  contenting  himself  with  the  most  harsh  and  disagreeable  herbs,  which  other 
animals  will  scarcely  touch.  In  the  choice  of  water  he  is,  however,  very  nice;  drinking  only  of  that 
which  is  perfectly  clear,  and  at  brooks  with  which  he  is  acquainted.  He  is  very  serviceable  to  many 
persons  who  are  not  able  to  buy  or  keep  horses  ;  especially  where  they  Irve  near  heaths  or  commons,  the 
barrenest  of  which  will  keep  him  ;  being  contented  with  any  kind  of  coarse  herbage,  such  as  dry  leaves, 
stalks,  thistles,  briers,  chaff,  and  any  sort  of  straw.  He  requires  very  little  looking  after,  and  sustains 
labour  beyond  most  others.    He  is  seldom  or  never  sick  ;  and  endures  hunger  and  thirst  longer  than  most 

other  kinds  of  animals.  The  ass  may  be  made 
use  of  in  husbandry  to  plough  light  lands,  to 
carry  burdens,  to  draw  in  mills,  to  fetch  water, 
cut  chaff,  or  any  other  similar  purposes.  The 
female  (Jig.  851.)  is  also  useful  in  many  cases 
for  her  milk,  which  is  excellent ;  and  she  might 
be  of  more  advantage  to  the  farmer  if  used,  as 
in  foreign  countries,  for  the  breeding  of  mules. 
The  skin  of  the  ass  is  extremely  hard,  and 
very  elastic,  and  is  used  for  various  purposes ; 
such  as  to  cover  drums,  make  shoes,  or  parch- 
ment. It  is  of  the  skin  of  this  animal  that  the 
Orientals  make  the  fagii,  or,  as  we  call  it,  sha- 
green. The  milk  of  the  ass  is  the  lightest  of  all 
milks,  and  is  recommended  by  medical  men 
to  persons  of  delicate  stomachs ;  the  flesh,  and  the  hair  of  the  tail  and  mane,  are  used  as  those  of  the 

6758  The  ass  attains  his  full  growth  in  three  or  four  years,  and  may  then  be  put  to  work.  Like  the 
horse  he  will  live  to  25  or  30  years  :  it  is  said  the  female  lives  longer  than  the  male;  but,  perhaps,  this 
happe'ns  from  their  being  often  pregnant,  and  at  those  times  having  some  care  taken  of  them,  instead  of 
which  the  males  are  constantly  worn  out  with  fatigue  and  blows  They  sleep  less  than  the  horse,  and  do 
not  lie  down  to  sleep,  except  when  they  are  exceedingly  tired.  The. male  ass  also  lasts  much  longer  than 
the  stallion  ;  the  older  he  is,  the  more  ardent  he  appears  ;  and,  in  general,  the  health  of  this  animal  is 
much  better  than  that  of  the  horse  ;  he  is  less  delicate,  and  not  nearly  so  subject  to  maladies.  Ophthal. 
mia,  which  may  be  reckoned  among  the  indigena;  of  the  cultivated  horse,  is  almost  unknown  to  the  ass. 
Contraction  of  the  feet  also  is  very  seldom  observed  in  him. 

6759.  The  different  breeds  or  races  of  the  ass  are  much  less  known  than  those  of  the  horse;  because  in 
this  country  they  have  not  been  taken  the  same  care  of,  or  followed  with  the  same  attention.  Travellers 
inform  us  that  there  are  two  sorts  of  asses  in  Persia ;  one  of  which,  being  slow  and  heavy,  is  used  for  bur. 

dens ;  and  the  other  is  kept  like  horses  for  the 
saddle.  The  latter  have  smooth  hair,  carry  their 
heads  well,  and  are  much  quicker  in  their  motion  ; 
but  when  they  ride  them  they  sit  nearer  the  but- 
tocks than  when  on  horseback.  They  are  dressed 
like  horses,  and  like  them  are  taught  to  amble; 
and  they  cleave  their  nostrils  to  give  them  more 
room  for  breathing.  According  to  Dr.  Kussell, 
there  are  two  sorts  in  Syria,  one  of  which  is  like 
ours,  and  the  other  very  large,  with  remarkably 
long  ears ;  but  both  kinds  are  employed  for  the 
purpose  of  carrying  burdens  and  sedan  chairs. 
{.fig.  852.) 
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G760.  In  breeding  from  the  ass,  the  same  general  rules  should  be  attended  to  ag  in  the  horse  breeding. 
The  male  ass  will  procreate  at  the  age  of  two  and  a  half  years,  and  the  female  still  earlier.  The  stallion 
ass  should  be  chosen  from  the  largest  and  strongest  of  his  species  ;  he  must  at  least  be  three  years  old 
but  should  not  exceed  ten ;  his  legs  should  be  long,  his  body  plump,  head  long  and  light,  eyes  brisk, 
nostrils  and  chest  large,  neck  long,  loins  fleshy,  ribs  broad,  rump  flat,  tail  short,  hair  shining,  soft  to  the 
touch,  and  of  a  deep  grey.  Those  are  reckoned  the  best  shaped  that  are  well  squared,  have  large  eyes, 
wide  nostrils,  long  necks,  broad  breasts,  high  shoulders,  a  great  back,  short  tail,  the  hair  sleek,  and  of  a 
Uackisii  colour. 

6761.  The  best  time  for  covering  is  from  the  latter  end  of  May  to  the  beginning  of  June,  nor  must  the 
female  be  hard  worked  whilst  witn  foal,  for  fear  of  casting  ;  but  the  more  the  male  is  worked,  in  moder- 
ation, the  better  he  will  thrive.  She  brings  forth  her  foal  in  about  a  twelvemonth,  but,  to  preserve  a 
good  breed,  she  should  not  produce  more  than  one  in  two  years.  She  should  be  covered  between  the 
months  of  March  and  June.  The  best  age  to  breed  at  is  from  three  years  old  to  ten.  When  the  foal  is 
cast,  it  is  proper  to  let  it  run  a  year  with  the  dam,  and  then  wean  it  by  tying  up  and  giving  it  grass,  and 
sometimes  milk  ;  and,  when  it  has  forgot  the  teat,  it  should  be  turned  out  into  a  pasture;  but  if  it  be  in 
winter,  it  must  then  be  fed  at  times,  till  it  be  able  to  shift  for  itself. 

6762.  The  ass  maybe  broken  and  trained  at  the  end  of  the  second  year ;  but  should  not  be  worked  sooner 
than  the  third  year.  Breaking  is  easily  effected  when  two  years  old,  or  it  may  be  let  alone  still  longer,  as 
till  three  years.  It  is  easily  done  by  laying  small  weights  on  his  back,  and  increasing  them  by  degrees; 
then  set  a  boy  upon  him,  and  so  increase  the  weights  as  may  be  proper,  till  they  are  sufficiently  heavy. 

6763.  The  age  of  the  ass  is  known  by  his  teeth  in  the  same  manner  as  the  horse.  At  two  years  and  a 
half  old,  the  first  middle  incisive  teeth  fall  out,  and  the  other  on  each  side  soon  follow ;  they  are  renewed 
at  the  same  time,  and  in  the  same  order, 

6764.  The  anatomy  and  physiology  of  the  ass  do  not  differ  from  those  of  the  horse  essentially.  The 
concha  cartilages  of  the  ears  are,  however,  considerably  more  elongated  ;  the  spinous  processes  of  the 
dorsal  vertebrae  forming  the  withers  are  less  extensive  ;  and  the  bones  of  the  extremities  in  general  are 
less  angularly  placed,  from  whence  results  his  inferiority  in  speed.  It  is  also  to  the  unbending  lines  of 
the  spine,  that  his  motions  are  rendered  so  uneasy  to  a  person  placed  on  the  middle  of  his  back.  Some 
specialty  occurs  in  the  feet,  which,  like  the  horses  of  arid  climes,  are  small  and  upright.  His  laryngeal 
sonorous  sacs  and  c6rda;  vocales  are  not  altogether  like  those  of  the  horse,  from  whence  his  aptitude  to 
bray  instead  of  neighing.  In  the  ass  there  are  three  laryngeal  sacs  as  in  the  horse  ;  but  instead  of  a  wide 
opening  into  them,  there  is  a  small  round  hole,  and  the  interior  sac  is  a  real  bag  of  considerable  size.  In 
the  horse  there  is  also,  at  the  commissure  of  the  cordae  vocales,  a  slight  membranous  fold  not  visible  in 
the  ass.  These  organs  in  the  mule  are  compounded  of  these  forms.  Braying  appears  produced  through 
the  mouth,  whereas  neighing  is  principally  effected  by  the  nose.  There  is  a  hollow  membranous  cavity 
at  the  back  of  the  mouth  that  is  greatly  assistant  to  this  trumpet-like  noise,  which  is  effected  by  convul. 
sively  displacing  the  velum  pal^ti  by  alternate  inspirations  and  expirations. 

6765.  The  diseases  of  the  ass,  as  far  as  they  are  known,  bear  a  general  resemblance  to  those  of  the  horse. 
As  he  is  more  exposed,  however,  and  left  to  live  in  a  state  more  approaching  to  natural,  he  has  few 
diseases.  Those  few,  however,  are  less  attended  to  than  they  ought  to  be  ;  and  it  is  for  the  veterinary 
practitioner  to  extend  to  this  useful  and  patient  animal  the  benefit  of  his  art,  in  common  with  those  of 
other  animals.     The  ass  is  seldom  or  never  troubled  with  vermin,  probably  from  the  hardness  of  its  skin. 

6766.  The  ass  is  shod  with  a  narrow  web,  and  with  heels  projecting  beyond  the  heel  of  the  foot,  and 
slightly  turned  up,  for  he  seldom  overreaches  ;  but  much  care  is  required  in  using  small  nails,  and  in  very 
carefully  driving  them.    The  hinder  shoes  differ  little  from  those  used  for  the  fore  feet. 


Chap.  III. 

The  Mule  and  Hinny,  Hybrids  of  the  Horse  and  Ass. 

6767.  The  mule  (E'^mws  Aslnus  var.  y  Midvs  L.  Grand  Mulet  Fr.  ;  Grosser 
Maulessel,  Ger.  ;  Mida,  Span,  and  Ital.)  is  the  hybrid  produce  of  an  ass  with  a  mare; 
having  a  large  clumsy  head,  long  erect  ears,  a  short  mane,  and  a  thin  tail. 

6768.  The  hinny  {^"quus  Asinvs,  var.  S  Ylinnus  L.  Bardeau  or  Petit  Mulet,  Fr. ; 
Kleiner  Mmdessel,  Ger.  ;  Mnlo,  Span,  and  Ital.)  is  the  hybrid  produce  between  the  she- 
ass  and  a  stallion  ;  the  head  is  long  and  thin,  the  ears  are  like  those  of  a  horse,  the  mane 
is  short,  and  the  tail  is  well  filled  with  hair.  The  hinny  is  much  less  common  than  the 
mule ;  because,  being  less  hardy  and  useful  than  the  other,  he  is  never  cultivated. 

6769.  The  mtile,  commonly  so  called,  is  much  valued  for  the  saddle,  and  for  drawing 
carriages  in  Spain,  Portugal,  Italy,  and  the  East,  and  in  the  warmer  parts  of  America. 
In  those  countries  where  great  attention  is  paid  to  the  breed,  it  is  as  tall  as  the  horse, 
exceedingly  well  limbed,  but  not  so  handsome,  especially  about  the  head  and  tail.  These 
animals  are  mostly  sterile  ;  some,  indeed,  have  thought  that  they  are  altogether  incapable 
of  producing  their  kind  ;  but  some  few  instances  have  occurred  in  which  feinale  mules 
have  had  foals,  and  in  which  even  the  male  has  impregnated  females  both  of  the  ass  and 
horse  species,  though  such  instances  are  exceedingly  rare. 

6770.  The  mules  made  use  of  in  the  southern  parts  of  Europe  are  now  brought  to  an  astonishing  perfec- 
tion as  well  as  great  size.  (fig.  853.)  They  are  usually  black,  strong,  well-limbed,  and  large,  being  mostly 
bred  out  of  fine  Spanish  mares.  They  are  sometimes  fifteen  or  sixteen  hands  high,  and  the  best  of 
them  worth  forty  or  fifty  pounds.  No  creatures  are  so  proper  for  large  burdens,  and  none  so  sure- 
footed. They  are  much  stronger  for  draught  than  our  horses,  and  are  often  as  thickset  as  our  dray- 
horses,  and  will  travel  several  months  together,  with  six  or  eight  hundred  weight  upon  their  backs. 
Some  think  it  surprising  that  these  animals  arc  not  more  propagated  here,  as  they  are  so  much  hardier 
and  stronger  than  horses,  less  subject  to  diseases,  and  cajiablc  of  living  and  working  to  twice  the  age  of  a 
horse.  Those  that  are  bred  in  cold  countries  are  more  hardy  and  fit  for  labour  than  those  bred  in  hot ; 
and  those  which  are  light  made  are  fitter  for  ridihg  than  liorscs,  as  to  the  walk  and  trot ;  but  they  are 
apt  to  gallop  rough ;  though  these  do  it  much  less  than  the  short-made  ones.  The  general  complaint 
made  against  them  is,  that  they  kick  and  are  stubborn  ;  but  this  is  owing  to  neglect  in  breeding  them,  for 
they  are  as  gentle  as  horses  in  countries  where  they  are  bred  with  proper  care. 

6771.  In  the  breeding  ofmnles,  mares  that  are  of  a  very  large  breed  and  well  made  should  be  employed. 
Tliey  should  be  young,  full  of  life,  large  barrelled,  but  small  limbed,  with  a  moderate-sized  head,  and  a 
good  forehand.    It  is  found  of  advantage  to  hava  the  foals  from  the  time  of  their  being  dropped  often 
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handled,  to  make  them  gentle  :  it  prevents  their  hurting  themselves  by  skittishness  and  sudden  frights ; 
and  they  are  much  easier  broken  at  the  proper  age,  and  become  docile  and  harmless,  having  nothing  of 

^^^  that    viciousness    which    is   so 

853  "Ok.^.        _jJH3.^  HI^^^F'-.'v     commonly    complained    of    in 

*"  "      these  animals.      They  may  be 

broken  at  three  years  old,  but 
should  never  be  permitted  to 
do  much  hard  work  till  four,  as 
they  are  thus  secured  from 
being  hurt  by  hard  labour,  till 
they  have  acquired  strength 
enough  to  bear  it  without  in- 
jury. An  expert  breeder  of 
these  animals  found,  that  feed- 
ing them  too  well  while  young, 
was  not  only  incurring  a  much 
larger  expense  than  was  any 
way  necessary,  but  also  made 
them  wonderfully  nice  and  de- 
licate in  their  appetites  ever 
after.  He  therefore  contented 
himself  with  giving  them  food 
enough  to  prevent  their  losing 
flesh,  and  to  keep  up  their 
growth  without  palling  their 
appetites  with  delicacies,  or  making  them  over-fat :  he  also  took  care  to  defend  them  from  the  injuries  of 
the  weather  by  allowing  them  stable.roora,  and  good  litter  to  sleep  on,  besides  causing  them  every  day  to 
be  well  rubbed  down  with  a  hard  wisp  of  straw  by  an  active  groom.  This  was  scarcely  ever  omitted, 
particularly  in  cold,  raw,  wet  weather,  when  they  were  least  inclined  to  exercise  themselves.  When 
three  years  old,  mules  are  proper  for  use. 

6772.  The  shoe  for  the  mule  is  by  some  made  not  unlike  the  bar  shoe  before,  and  the 
common  shoe  behind ;  by  some  both  fore  and  hind  shoes  are  made  to  project  consideralily 
beyond  the  toe,  under  an  idea  of  increasing  tlie  points  of  contact  with  the  ground  :  but 
the  most  usual  shoe  is  one  formed  between  the  usual  horse  and  ass  shoe. 


Chap.   IV. 

Neat  or  Horned  Cuttle.  —  B<$s  L. ;  Mamnuilia  Pecora  L.,  and  RuminaleeB  Cuv.     Betes 
a  come,  Fr.  ;    Vieh,  Ger.  ;    Ganado,  Span.  ;  and  Besliame,  Ital. 

6773.  The  neat  or  horned  cattle  used  in  agriculture  are  included  under  two  species  of 
lios  ;  the  Ji.  Taurus  or  ox,  and  the  B-  /;iibulus  or  buffalo ;  the  latter  less  used  in 
Britain  than  on  the  Continent  and  in  other  countries.  These  animals  are  more  univer- 
sally used  as  beasts  of  draught  and  burden  than  the  horse,  and  have  the  additional  ad- 
vantage of  furnishing  excellent  food  and  other  valuable  products.  There  is  scarcely  a 
country  in  wliich  the  ox  or  the  buffalo  is  not  either  indigenous,  or  naturalised  and  culti- 
vated ;  while  in  many  parts  of  the  world  the  horse  is  either  wanting,  or  reserved  for  the 
purposes  of  war  or  the  saddle. 

Sect.  I.      The    Ox.  —  Bos    Taurus  L.  ;    Ochs,    Ger ;    Bauf,   Fr.  ;  Buey,  Span.  ;    and 

Bue,  Ital. 

6774.  The  male  ox  is  the  bull  {Taureau,  Fr.  ;  Stier,  Ger.  ;  Toro,  Span,  and  Ital.)  and 
tlie  female  the  cow  {^Vache,  Fr. ;  Kuh,  Ger.  ;  and  Voca,  Span,  and  Ital.).  The  bull  and 
cow  inhabit  various  parts  of  the  world,  and,  as  already  observed,  are  domesticated  every 
where.  In  most  countries,  however,  they  are  the  mere  creatures  of  soil  and  climate,  the 
same  attention  in  breeding  and  rearing  that  is  bestowed  on  tlie  horse  being  withheld  ;  the 
natural  habits  little  restrained  or  the  form  little  improved  for  the  purposes  of  milking, 
fattening,  or  for  labour.  It  is  almost  exclusively  in  Britain  that  this  race  of  animals  has 
been  ameliorated  so  as  to  present  breeds  for  each  of  these  purposes,  far  superior  to  what 
are  to  be  found  in  any  other  country.  Notwithstanding  this,  however,  much  certainly 
remains  to  be  known  regarding  the  nutriment  aflbrded  by  difierent  kinds  of  herbage  and 
roots  ;  the  quantity  of  food  consumed  by  different  breeds,  in  proportion  as  well  to  their 
weight  at  the  time,  as  to  the  ratio  of  their  increase ;  and  the  propriety  of  emploj'ing  large 
or  small  animals  in  any  given  circumstances.  Even  with  regard  to  the  degrees  of  im- 
provement made  by  fatting  cattle  generally,  from  the  consumption  of  a  given  weight  of 
roots  or  herbage,  no  great  accuracy  is  commonly  attempted  ;  machines  for  weighing  the 
cattle  themselves  and  their  food,  from  time  to  time,  not  being  j'et  in  general  use  in  any 
part  of  Britain.  We  shall  consider  this  valuable  family  as  to  variety,  criteria,  breeding, 
earing,  feeding,  working,  fattening,  and  milking  ;  the  manufacture  of  ntilk  will  be 
reated  of  in  a  succ^-eding  chapter. 

SuBSECT.  1.      Varieties  and  Breeds  of  the  Bidl. 
(ii~-'>.  The  varieties  qf  the  trild  ox  are  the  bonasus  and  the  bison  (yf/j.  112.) ;  the  first  with  a  long  mane, 
and  tho  last  with  a  gibbous  back.     They  inhabit  the  woods  in  Madagascar  and  many  other  countries  of 
the  Kast  ;  and  the  bi.-ion  is  even  said  to  be  found  in  Poland. 
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fi77t)  The  varieties  of  the  European  cow,  according  to  Aiton,  are  innumerable.  The  pliancy  of  their 
nature  is  such,  that  they  have  been  formed  into  many  diversities  of  shape,  and  various  qualities  have  been 
given  them,  very  diHerent  from  the  original  stock.  The  uris,  or  cows  of  Lithuania,  are  almost  as  large 
as  the  elephant ;  while  some  of  those  on  the  Grampian  hills  are  little  above  the  size  of  a  goat ;  and  cows 
are  fou'id  of  every  diversity  of  size  between  the  one  and  the  other.  They  are  not  less  varied  in  their 
shapes.  The  bi-ion,  which  is  a  species  of  the  cow  family,  ?nd  which  readily  propagates  with  our  cows, 
wears  a  strong  shaggy  mane,  like  the  lion  ;  a  beard,  like  the  goat ;  as  much  hair  under  its  neck  and  breast 
as  covers  its  fore  legs  ;  a  hump  upon  its  shoulders,  nearly  as  large  as  that  worn  by  the  camel  (sometimes 
forty  or  fifty  pounds  in  weight),  with  a  tail  that  scarcely  reaches  the  top  of  its  buttock ;  and  it  resembles 
the  lion  much  more  than  it  does  our  domesticated  cows,  or  other  varieties  of  its  own  species.  {Aiton.) 

(tin.  The  diversity  of  qualities  in  the  cut/'  family  is  also  \ery  great.  Our  cows  are  so  grovelling  and 
inactive,  that  they  scarcely  know  the  road  from  their  stall  to  their  pasture  ;  while  those  of  the  Hottentots 
are  so  tractable  as  to  be  intrusted  with  the  charge  of  other  animals,  and  keep  them  from  trespassing  on 
the  fields  of  grain,  or  other  forbidden  ground.  They  also  fight  their  master's  battles,  and  gore  his  enemies 
with  their  horns.  Our  dairy  cows  are  so  feeble  and  inactive,  that  they  are  hurt  by  travelling  twice  a  day, 
even  slowly,  one  mile  from  the  byre  to  their  pasture  ;  while  those  of  Tartary  are  used  as  riding  animals, 
and  in  drawing  carriages.  Those  of  Hindostan  draw  the  coaches,  and  maintain  their  rates  with  horses  at 
the  full  trot ;  and  the  Hottentots  teach  their  cows  to  hunt  down  the  elk  antelope.  Cows  of  the  wild 
neglected  breed  can  with  ditficulty  be  removed  from  one  enclosure  or  one  hill  to  another ;  while  those  on 
whom  due  attention  has  been  bestowed  are  docile,  and  submit  to  perform  all  sorts  of  labour.  Some  cows 
will  yield  upwards  of  twenty  Scots  pints  of  milk  per  day,  while  others  will  not  give  so  much  in  ten,  perhaps 
not  in  twenty  days.  These  are  not  so  many  different  species  of  animals,  but  all  of  them  one  and  the  same 
species,  all  capable  of  generating  with  each  other  a  perfect  offspring.  Al!  these  varieties  have  been  formed 
from  the  parent  stock,  partly  by  the  diversity  of  soil  and  climate,  or  other  accidental  or  adventitious  cir- 
cumstances; and  partly  of  late  by  human  skill  and  industry.  (Dairy  Husbandry,  p.  17.) 

6778.  The  varieties  ofllie  cultivated  ox  are  the  European,  Indian,  Zebu,  Surat,  Abyssinian,  Madagascar, 
Tinian,  and  African.  From  the  European  variety  have  been  formed  the  different  breeds  cultivated  in 
Britain.  They  are  very  numerous,  but  we  shall  only  notice  such  as  are  in  most  esteem.  These  different 
breeds  are  generally  distinguished  by  the  length  or  flexure  of  their  horns  ;  by  the  absence  of  horns  ;  by 
the  districts  where  they  are  supposed  to  have  originated,  or  in  which  they  abound,  or  exist  in  the  greatest 
purity  ;  or  by  the  name  of  the  breeder. 

6779.  The  long-horned  or  Lancashire  breed  of  cattle  [fig.  853.)  is  distinguished  from  others  by  the  length 

854  of  their  horns,  the  thickness  and  firm  texture  of 

their  hides,  the  length  and  closeness  of  their  hair, 
the  large  size  of  their  hoofs,  and  their  coarse, 
leathery,  thick  necks  :  they  are  likewise  deeper  in 
their  fore  quarters,  and  lighter  in  their  hind  quar- 
ters, than  mcst  other  breeds ;  narrower  in  their 
sliape,  less  in  point  of  weight  than  the  short  horns, 
though  better  weighers  in  proportion  to  their  size ; 
and  though  they  give  considcrpjdy  less  milk,  it  is 
said  to  afford  more  cream  in  proportion  to  its  quan- 
tity. They  are  more  varied  in  their  colour  than  any 
of  the  other  breeds  ;  but,  whatever  the  colour  be, 
they  have  in  general  a  white  streak  along  their  back, 
which  the  breeders  term  finched,  and  mostly  a  white 
spot  on  the  inside  of  the  hough.  {Cultey,  p.  53.)  In 
a  general  view,  this  race,  notwithstanding  the  sin- 
gular efforts  that  have  been  made  towards  its  improvement,  remains  with  little  alteration;  for,  except  in 
Leicestershire,  none  of  the  subvarieties  (which  differ  a  little  in  almost  every  one  of  those  counties  where 

the  long  horns  prevail)  have  undergone 
grr  any  radical  change  or  any  obvious  im- 

provement. The  improved  breed  of 
Leicestershire  (Jig.  854.)  is  said  to  have 
been  formed  by  Webster,  of  Cauley,  near 
Coventry,  in  Warwickshire,  by  means  of 
six  cows  brought  from  the  banks  of  the 
Trent,  about  the  beginning  of  the  present 
century,  which  were  crossed  with  bulls 
from  Westmoreland  and  Lanca.shirc. 
Bakewell  of  Dishley,  in  Leicestershire, 
afterwards  got  the  lead  as  a  breeder,  by 
selecting  from  the  Cauley  stock ;  and  the 
stocks  of  several  other  eminent  breeders 
have  been  traced  to  the  same  source. 
(Mar  hal's  Midland  Counties,  vol  i. 
p.  318 ) 

6780.  The  short-horned,  sometimes 
called  the  Dutch  breed  (Jig.  h55.),  is 
known  by  a  variety  of  names,  taken  from 
the  districts  where  they  form  the  prin- 
cipal cattle  stock,  or  where  most  atten. 
tion  has  been  paid  to  their  improvement :  thus,  different  families  of  this  race  are  distinguished  by  the 
names  of  the  liulderness,  the  'lecswater,  the  Yorkthire,  Durham,  Northu?nberland,  and  other  breeds. 

1  he  Teeswater  breed,  a  variety  of  short  horns, 
established  on  the  banks  of  the  Tees,  at  the  head  of 
the  vale  of  York,  is  at  present  in  the  highest  esti- 
mation, and  is  alleged  to  be  the  true  Yorkshire 
shorthorned  breed.  Bulls  and  cows  from  this  stock, 
purchased  at  most  extraordinary  i)rices,  are  spread 
over  all  the  north  of  England,  and  the  border  coun- 
ties of  Scotland.  The  bone,  head,  and  neck  of  these 
cattle  are  fine;  the  hide  is  very  thin  ;  the  chine 
full;  the  loin  broad;  the  carcase  throughout  lar^e 
and  wcH  fashioned ;  and  the  flesh  and  fatting  quality 
equal,  or  perhaps  superior,  to  those  of  any  other 
large  breed.  The  shoit-horns  give  a  greater  quan- 
tity of  milk  than  any  other  eattle;  a  cow  usually 
yielding  twenty-four  quarts  of  milk  per  day,  making 
three  firkins  of  butter  during  the  grass  season : 
their  colours  are  much  varied,  but  they  arc  generally 
red  and  white  mixed,  or  what  the  breeders  call  flecked.  The  heaviest  and  largest  oxen  of  the  short- 
horned  breed,  when  properly  fed,  victual  the  East  India  ships,  as  they  produce  the  thickest  beef,  which, 
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by  retaining  Its  juices,  is  tlie  best  aiiaptcd  for  such  long  voyages.  Our  royal  navy  shouUl  also  be  victualled 
from  these ;  but,  from  the  jobs  made  by  contractors,  and  from  other  abuses,  it  is  feared  our  honest  tars 
are  often  fed  with  beef  of  an  inferior  quality;  however,  the  coal  ships  from  Newcastle,  Shields,  Sunder- 
land, S.O.,  are  wholly  supplied  with  the  beef  of  these  valuable  animals.  These  oxen  commonly  weigh  from 
60  to  lUO  stone  ( 1+  lbs.  to  the  stone) ;  and  they  have  several  times  been  fed  to  120,  130,  and  some  particular 
ones  to  upwards  of  150  stone,  the  fore-quarters  only.  {Ciilley,  p.  48.) 

6781.  In  comparing  the  breeds  of  loiijr  and  short  horned  cattle,  Culley  observes  that  the  long-horns 
excel  in  the  thickness  and  firm  texture  of  the  hide,  in  the  length  and  closeness  of  the  hair,  in  their  beef 
being  (iner.grained,  and  more  mixed  and  marbled  than  that  of  the  short-horns,  in  weighing  more  in  pro- 
portion to  their  size,  and  in  giving  richer  milk  ;  but  they  are  inferior  to  the  short-horns,  in  giving  a  less 
quantity  of  milk,  in  weighing  less  upon  the  whole,  in  affording  less  tallow  when  killed,  in  being  generally 
slower  feeders,  and  in  being  coarser  made  and  more  leathery  or  bullish  in  the  under  side  of  the  neck.  In 
few  words,  says  he,  the  long-horns  excel  in  the  hide,  hair,  and  quality  of  the  beef;  the  short-horns  in  the 
quantity  of  beef,  tallow,  and  milk.  Each  breed  has  long  had,  and  probably  may  have,  its  particular 
advocates  ;  but  if  he  may  hazard  a  conjecture,  is  it  not  probable  that  both  kinds  may  have  their  particular 
advantages  in  different  situations?  Why  not  the  thick  firm  hides,  and  long  close-set  hair,  of  the  one  kind, 
be  a  protection  and  security  against  those  impetuous  winds  and  heavy  rains  to  which  the  west  coast  of 
this  island  is  so  subject ;  while  the  more  regular  seasons  and  mild  climate  upon  the  east  coast  are  more 
suitable  to  the  constitutions  of  the  short-horns. 

(5782.  Tlie  middle-horned  breeds  comprehend,  in  like  manner,  several  local  varieties,  of  which  thq  most 
noted  are  the  Devon),  the  Sussexes,  and  the  Herefords  ;  the  last  two,  according  to  Culley,  being  varieties 
of  the  first,  though  of  a  greater  size,  the  Herefords  being  the  largest.  These  cattle  are  the  most  esteemed 
of  all  our  breeds  for  the  draught,  on  account  of  their  activity  and  hardiness  ;  they  do  not  milk  so  well  as 
the  short-horns,  but  are  not  deficient  in  the  valuable  property  of  feeding  at  an  early  age,  when  not 
employed  in  labour. 

6783.  The  Devonshire  cattle  {Jig.  856.)  are  of  a  high  red  colour  (if  any  white  spots  they  reckon  the  breed 

857  impure,  particularly  if  those  spots  run  one  into  another), 

with  a  light-dun  ring  round  the  eye,  and  the  muzzle  of 
the  same  colour,  fine  in  the  bone,  clean  in  the  neck, 
horns  of  a  medium  length,  bent  upwards,  thin-faced, 
and  fine  in  the  chops,  wide  in  the  hips,  a  tolerable 
barrel,  but  rather  flat  on  the  sides,  tail  small,  and  set  on 
very  high  ;  they  are  thin-skinned,  and  silky  in  handling, 
feed  at  an  early  age,  or  arrive  at  maturity  sooner  than 
most  other  breeds.  {Culley, \>.5\.)  Another  author 
observes,  that  they  are  a  model  for  all  persons  who 
brei^l  oxen  for  the  yoke.  {Parkinson  on  Live  Stock, 
vol.  i.  p.  112.)  The  weight  of  the  cows  is  usually  from 
30  to  40  stone,  and  of  the  oxen  from  40  to  GO  ;  the  North 
Devon  variety,  in  particular,  from  the  fineness  in  the 
grain  of  the  meat,  is  held  in  high  estimation  in  Smith, 
field.  {Dickson's  Practical  Agriculture,  vol.  ii.  p.  120.) 

6784.  Lawrence  savs  that  the  race  of  red  cattle  of  North  Devon  and  Somerset  is  doubtless  one  of  our 
original  breeds,  and  one  of  those  which  have  preserved  most  of  their  primitive  form:  the  excellence  of 
this  form  for  laboin-  is  best  iiroved  by  the  fact,  that  the  fashionable  substitution  of  horses  has  made  no 
l)rogress  in  the  district  of  these  cattle,  by  their  high  repute  as  feeders,  and  for  the  superior  excellence  of 
their  beef,  which  has  been  acknowledged  for  apes.  They  are,  he  says,  the  speediest  working-oxen  in 
England,  and  will  trot  well  in  harne-s  ;  in  point  of  strength,  they  stand  in  the  fourth  or  fifth  class.  They 
have  a  greater  resemblance  to  deer  than  any  other  breed  of  neat  cattle.  They  are  rather  wide  than  middle- 
horned,  as  thev  are  sometimes  called  ;  sonie,  however,  have  regular  middle-horns,  that  is,  neither  short 
nor  long,  turned  upwtrd  and  backward  at  the  point.s.  As  milkers,  they  are  so  far  inferior  to  both  the  long 
and  short  horns,  both  in  quantity  and  quality  of  milk,  that  they  are  certainly  no  objects  for  the  regular 
dairy,  hov  n(  i  pkasing  and  i  on\en'Lnt  thcN  m  i\  be  in  the  private  family  way. 

6785.  The  buistx  and  Ihitjoulshtit  cal/h    fij,  S)T  )  are  of  a  deep  red  colour,  with  fine  hair  and  very  thin 

hides ;  neck  and  head  cUan,  the  face 
usually  white ;  horns  neither  long  nor 
short,  rather  turning  up  at  the  points;  in 
general,  they  are  well  made  in  the  hind 

^^  '^^^^H^^^^B'  quarters,  wide  across  the  hips,  rump,  and 

■5^  '''^  ^^^^^®r  sirloin,  but  narrow  in  the  chine ;  tolerably 

straight  along  the  back,  ribs  too  flat,  thin 
in  the  thigh,  and  bone  rot  large.    An  ox, 
six  years  old,  will  weigh,  when  fat,  from 
60  to  100  stone,  the  fore-quarters  gene- 
rally the  heaviest:  the  oxen  are  mostly 
worked  from  three  to  six  years  old,  some, 
times  till  seven,  when  they  are  turned  ofT 
for  feeding.     The  Hereford  cattle  are 
next  in  size  to  the  Yorkshire  short-horns : 
both  this  and  the  Gloucester  variety  arc 
highly  eligible  as  dairy  stock,  and   the 
females  of  the  Herefords  have  been  found  to  fatten  better  at  three  years  old  than  any  other  kind  of  cattle 
except  the  spayed  heifers  of  Norfolk.     {Marshal's  Economy  of  Gloucestershire.) 
678().   7  he  pulled  or  hornless  breeds.    The  most  numerous  and  esteemed  variety  is  the  Galloway  breed 
859  {Jig.  8j8.),  so  called  from  the  province  of  that  name,  in  the 

south-west  of  Scotland,  where  they  most  abound.  'I'he 
true  Galloway  bullock  "  is  straight  and  broad  on  the  back, 
and  nearly  level  from  the  head  to  the  rump,  broad  at  tlio 
loins,  not,  however,  with  hooked  bones,  or  projecting 
knobs,  so  that  when  viewed  from  above,  the  wliole  body 
appears  beautifully  rounded;  he  is  long  in  the  quarters, 
lilt  not  broad  in  the  tv.ist ;  he  is  deep  in  the  chest,  short 
ill  the  leg,  and  moderately  fine  in  the  bone,  clean  in  the 
(hep  aiul  ill  the  neck  ;  his  head  is  of  a  moderate  size,  with 
l.ir!,'e  rougli  ears,  and  full  but  not  prominent  eyes,  or  heavy 
eVL'biDW.s  so  that  he  has  a  calm  though  determined  look  ; 
his  well  proportioned  form  is  clothed  with  a  loose  and  mel- 
low skin,  adorned  with  long  soft  glo.ssy  hair."  {Gallowntf 
licport,  p.  2Jt).)  The  prevailing  colour  is  black  or  dark 
briiulled,  and,  though  they  are  occasionally  found  of  every 
colour,  the  dark  colours  are  uniformly  preferred,  from  a  belief  that  t'liey  are  connected  with  sui.erior  hardi- 
ness of  constitution.  The  Galloways  are  rather  undersized,  not  very  different  from  the  size  of  the  Devons, 
but  as  much  less  than  the  long-horn-s  as  the  long-horns  are  less  than  the  short-horns.     On  the  best  farms. 
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the  average  weight  of  bullocks  three  years  and  a  half  old,  when  the  greater  part  of  them  are  driven  to  the 
south,  has  been  stated  at  about  40  stone,  avoirdupois ;  and  some  of  them,  fattened  in  England,  have  been 
brought  to  nearly  100  stone. 

()787.  The  general  properties  of  this  breed  are  well  known  in  almost  every  part  of  England,  as  well  as  in 
Scotland.  They  are  sometimes  sent  from  their  native  pastures  directly  to  Smithtield,  a  distance  of  four 
hundred  miles,  and  sold  at  once  to  the  butcher  ;  and  in  spring  they  are  often  shown  in  Norfolk,  immedi- 
ately after  their  arrival,  in  as  good  condition  as,  or  even  better  than,  when  they  begin  their  journey ;  with 
full  feeding,  there  is  perhaps  no  breed  that  sooner  attains  maturity,  and  their  flesh  is  of  the  finest  quality. 
CuUey  was  misinformed  about  the  quantity  of  milk  they  yield,  which,  though  rich,  is  by  no  means  abun- 
dant. It  is  alleged  not  to  be  more  than  seventy  or  eighty  years  since  the  Galloways  were  all  horned,  and 
very  much  the  same  in  external  appearance  and  character  with  the  breed  of  black  cattle  which  prevailed 
over  the  west  of  Scotland  at  that  period,  and  which  still  abounds  in  perfection,  the  largest-sizcd  ones  in 
Argyleshire,  and  the  smaller  in  the  Isle  of  Sky.  The  Galloway  cattle  at  the  time  alluded  to  were  coiipled 
with  some  hornless  bulls,  of  a  sort  which  do  not  seem  now  to  be  accurately  known,  but  which  were  then 
brought  from  Cumberland,  the  effects  of  which  crossing  were  thought  to  be  the  general  loss  of  horns  in 
the  former,  and  the  enlargement  of  their  size:  the  continuance  of  a  hornless  sort  being  kept  up  by  select- 
ing only  such  for  breeding,  or  perhaps  by  other  means,  as  by  the  practice  of  eradicating  with  the  knife 
the  horns  in  their  very  young  state.    {Coventry  on  Live  Stock,  p  28.) 

6788.  The  Suffolk  duns,  according  to  Culley,  are  nothing  more  than  a  variety  of  the  Galloway  breed. 
He  supposes  them  to  have  originated  in  the  intercourse  that  has  long  subsisted  between  the  Scotch  drovers 
of  Galloway  cattle,  and  the  Suffolk  and  Norfolk  graziers  who  feed  them.  The  Suffolks  are  chiefly  light 
duns,  thus  differing  from  the  Galloways,  and  are  considered  a  very  useful  kind  of  little  cattle,  particularly 
for  the  dairy.    {Cii//e?/,  p.  6(i.  Parkinson,  vol.  i.  p.  116.) 

678y.  The  Ayrshire  breed  {Jig.  860.),  according  to  Alton  (Agriculture  of  Ayr,  p.  421.),  is  the  most 
improved  breed  of  cattle  to  be  found  in  the  island ;  not  only  for  the  dairy,  in  which  they  have  no  parallel, 

860 


under  similar  soil,  climate,  and  relative  circumstances  ;  but  also  in  feeding  for  the  shambles.  They  are, 
in  fact,  a  breed  of  cows  tliat  linve,  by  crossing,  coupling,  feeling,  and  treatment,  been  improved  and 
brought  to  a  state  of  perfi'dioii,  which  fits  them,  above  all  others  yet  known,  to  answer  almost  in  every 
diversity  of  situation,  where  grain  and  grasses  can  be  raised  to  feed  them,  for  the  purposes  of  the  dairy,  or 
for  fattening  them  for  beef.     \Aiton.) 

6790.  The  origin  of  the  Ayrshire  breed  of  entile  is  to  be  found  in  the  inrtigcnous  cattle  of  the  coimty  of 
Ayr,  "  improved  in  their  size,  shapes,  and  qualities,  chiefly  by  judicious  selection,  cross-coupling, 
feeding,  and  treatment,  for  a  long  series  of  time,  and  with  much  judgment  and  attention,  by  the  industrious 
inhabitants  of  the  county,  and  principally  by  those  of  the  district  of  Cunningham."  {Alton.)  The  whole 
dairy  breed  in  the  county  of  Ayr  is  of  mixed  white  and  brown  colours. 

6791.  The  sixe  of  the  Ayrshire  improved  dairy  cows  "  varies  from  20  to  40  stones  English,  according  to 
the  quality  and  abundance  of  their  food.  If  cattle  are  too  small  for  the  soil,  they  will  soon  rise  to  the  size 
it  can  maintain;  and  the  reverse,  if  they  are  larger  than  it  is  calculated  to  support."  {Aiton.) 

6792.  The  shapes  7nost  approved  nf  ure  as  follows:  —  "  Head  small,  but  rather  long  and  narrow  at  the 
muzzle  ;  the  eye  small,  but  smart  and  lively ;  the  horns  small,  clear,  crooked,  and  their  roots  at  consider, 
able  distance  from  each  other ;  neck  long  and  slender,  tapering  towards  the  head,  with  no  loose  skin 
below;  shoulders  thin  ;  fore-quarters  light ;  hind-quarters  large;  back  straight,  broad  behind,  the  joints 
rather  loose  and  open  ;  carcass  deep,  and  pelvis  capacious  and  wide  over  the  hips,  with  round  fleshy 
buttocks ;  tail  long  and  small ;  legs  small  and  short,  with  firm  joints ;  udder  capacious,  broad,  and  square, 
stretching  forward,  and  neither  fleshy,  low  hung,  nor  loose;  the  milk  veins  large  and  prominent ;  teats 
short,  all  pointing  outwards,  and  at  considerable  distance  from  each  other ;  skin  thin  and  loose  ;  hair  soft 
and  woolly ;  the  head,  bones,  horns,  and  all  parts  of  least  value,  small;  and  the  general  figure  compact 
and  well  proportioned."  {Alton.) 

ti~l)3.  The  form  of  the  Cunninghame  Ayrshire  coiv,  according  to  Robertson,  is  "  very  elegant,  but  must  he 
seen  to  be  well  understood.  So  far  as  it  may  be  explained  in  words,  it  is  thus  :  —  'J'hc  neck  is  small,  the 
head  little,  the  muzzle  taper,  the  horns  short,  curved,  and  liending  upwards  ;  the  countenance  mild;  the 
body  straight  along  the  back  from  shoulder  to  tail ;  the  limbs  slender ;  the  udder  shaped  like  a  well  turned 
punch-bowl,  and  the  paps  widely  set.  The  head,  the  neck,  and  the  udder  are  the  chief  distinguishing 
points.  The  colour  is  generally  brown,  of  many  hues,  from  dark  to  yellow,  intermixed  and  mottled  in 
many  a  varied  form  and  jiroportinn  with  white.  Some  few  have  a  black  ground,  without  any  change  in 
character;  but  almost  none  are  of  one  colour  only.  In  a  whole  hirsel  of  forty  or  fifty,  there  will  not  two 
of  them  be  alike  in  colour,  in  this  respect  exhibiting  a  diversity  not  unlike  to  a  bed  of  tulips,  and  of  as 
many  hues  and  shades,  in  an  endless  variety  of  beauty.  The  bulls  arc  generally  good  tempered,  and,  like 
the  cows,  are  also  mild  in  the  countenance.  The  usual  produce  of  butter  from  these  cows  is  ascertained 
to  be  about  half  their  own  weight  (meaning  the  four  quarters)  in  a  year;  but  this  requires  that  the  pas- 
ture be  good,  and  the  cow  otherwise  well  kept  the  whole  season  over."  The  produce  of  such  a  cow  so 
kept  will  equal  242  lbs.  imperial  weight  per  annum  of  butter,  and  double  th.it  quantity  of  cheese.  The 
medium  produce  in  butter  from  Ayrshire  milk  is  from  five  imperial  quarts,    {liural  Urcollections,  p.  .'i65.) 

6794.  The  qualities  of  an  Ayrshire  dairi/-cow  "  are  of  great  importance.  Tamcness  and  docility  of 
temper  greatly  enhance  the  value  of  a  mildi  cow.  One  th.it  is  (|uiet  and  contented  feeds  at  ca.se,  docs  not 
break  over  fences,  or  hurt  herself  and  other  cattle,  will  always  ;  ield  more  milk,  and  is  easier  to  manage, 
than  those  tli.-it  arc  of  a  turbulent  disposition.  To  render  them'  docile,  they  ought  to  be  gently  treated  ; 
frequently  handled  when  y(mng,  and  never  struck  or  frightened.  Scmie  degree  of  hardiness,  a  sound  con- 
stitution, and  a  moderate  degree  of  life  and  spirits,  are  qualities  to  be  wished  for  in  a  dairy  cow,  and  what 
those  of  Ayrshire  generally  possess.  The  most  valu.nblo  quality  which  a  dairy  cow  can  possess  is  that 
she  yields  much  milk.  A  cow  in  Ayrshire  that  docs  not  milk  well  will  soon  come  to  the  hammer.  I  have 
never  seen  cows  any  where  that,  under  the  same  mode  of  feeding  and  treatment,  would  yield  so  much 
milk  as  the  dairy  breed  of  that  district.  Ten  Scotch  pints  per  day  is  no  way  uncommon.  Several  cows 
yield,  for  some  time,  twelve  pints,  and  some  thirteen  or  fourteen  pints  per  day.     Another  quality  of  the 
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dairy  breed  of  Ayrshire  is,  that,  after  they  have  yielded  very  large  quantities  of  milk  for  several  years, 
they  arc  as  valuable  for  beef  as  the  Galloway  cow,  or  any  other  breed  of  cows  known  in  Scotland.  They 
fatten  as  well,  and  their  beef  is  not  inferior  to  that  of  any  other  breed  of  cattle  known  in  Britain."  (Alton.) 
67y5.  The  cattle  of  the  Highlands  of  Scotland  are  divided  into  a  number  of  local  varieties,  some  of  which 
dirt<>r  materially  from  others,  probably  owing  to  a  difference  in  the  climate  and  the  quality  of  tlie  herbage, 
rather  than  to  their  being  sprung  from  races  originally  distinct,  or  to  any  great  change  effected  either  by 
selection  or  by  crossing  with  other  breeds.  It  is  only  of  late  that  much  attention  has  been  paid  to  tlieir 
improvementj  in  any  part  of  this  extensive  country  ;  and  in  the  northern  and  central  Highlands  the  cattle 
are  yet,  for  the  most  part,  in  as  rude  a  state,  and  under  management  as  defective,  as  they  were  some  centuries 
ago.  These  cattle  have  almost  exclusive  possession  of  all  that  division  of  Scotland,  including  the  Hebrides, 
marked  off  by  a  line  from  the  Frith  of  Clyde  on  the  west,  to  the  Murray  Frith  on  the  north,  and  bending 
towards  the  east  till  it  approaches  in  some  places  very  near  to  the  German  Ocean.  Along  the  eastern 
coast,  north  of  the  Frith  of  Forth,  the  Highland  cattle  are  intermixed  with  various  local  breeds,  of  which 
they  have  probably  been  the  basis.  There  are  more  or  less  marked  distinctions  among  the  cattle  of  the 
different  Highland  counties  ;  and,  in  common  language,  we  speak  of  the  Inverness-shire,  the  Banffshire, 
&c.,  cattle,  as  if  they  were  so  many  separate  breeds  ;  but  it  is  only  necessary  in  this  place  to  notice  the 
two  more  general  varieties,  now  clearly  distinguishable  by  their  form,  size,  and  general  properties. 
6796.  The  most  valuable  of  these  are  the  cattle  of  the  Western  Highlands  and  Isles,  commonly  called  the 
8gl  Argyleshire  breed  {fig.  861.),  or  the  breed  of  the  Isle  of 

Skye,  one  of  the  islands  attached  to  the  county  of  Ar- 
gyle.  The  cattle  of  the  Hebrides  are  called  kyloes,  a 
name  which  is  often  applied  in  the  south  to  all  the 
varieties  Of  the  Highland  cattle,  not  as  a  late  writer 
{Dickson's  Practical  Agriculture,  vol.  ii.  p.  1124.)  has 
imagined,  from  the  district  in  Ayrshire  called  Kyle, 
where  very  few  of  them  are  kept,  but  from  their  crossing, 
in  their  progress  to  the  south,  the  kyloes  or  ferries  in 
the  mainland  and  Western  Islands,  where  these  cattle 
are  found  in  the  greatest  perfection.  {General  Report  of 
Scoland,  vol.  iii.  p.  2G.) 

6797.  The  cattle  of  Orkney  and  Zetland  are  of  a  most 
diminutive  size;  an  ox  weighing  about  sixty  pounds  a 
quarter,  and  a  cow  forty-five  pounds.     They  are  of  all 
Vv'.*^^  &L>'/.  _^..j:J^  colours,  and  their  shapes  are  generally  bad  :  yet  they 

— .-• ^^iJSii^^^'  giyg  a  quantity  of  excellent  milk  ;  fatten  rapidly  when 

put  on  good  pastures :  and,  in  their  own  district,  are  considered  strong,  hardy,  and  excellent  workers, 
when  well  trained  to  the  yoke,  and  so  plentifully  fed  as  to  enable  them  to  support  labour. 

6798.  Of  Ihc  Fifeshire  cattle,  CuUey  observes,  "  You  would  at  first  imagine  them  a  distinct  breed,  from 
their  upright  white  horns,  being  exceedingly  light-lycred  and  thin-thighed  ;  but  1  am  pretty  clear  that  it 
is  only  from  their  being  more  nearly  allied  to  the  kyloes,  and  consequently  less  of  the  coarse  kind  of  short 
horns  in  them.  {Culley,  p.  69.)  Notwithstanding  this  opinion,  the  cattle  of  the  north-eastern  counties  of 
Scotland  require,  for  every  useful  purpose,  to  be  mentioned  separately  from  the  Highland  herds  ;  and  as 
all  of  them  have  a  general  resemblance,  it  will  only  be  necessary  in  this  place  to  notice  the  Fife  cattle  in 
particular.  There  are  various  traditions  about  the  origin  of  this  variety.  It  is  said  to  have  been  much 
improved  by  English  cows  sent  by  Henry  VII.  to  his  daughter,  the  consort  of  James  IV.,  who  usually 
resided  at  the  palace  of  Falkland,  in  that  county ;  and  as  there  is  some  resemblance  between  the  cattle  of 
Fife  and  Cambridgeshire,  they  are  supposed  to  have  been  brought  originally  from  the  latter  county. 
Others  ascribe  the  origin  of  the  present  breed  to  bulls  and  cows  sent  by  James  VI.  (James  I.  of  England), 
in  payment  of  the  money  which  his  obliging  neighbours  in  Fife  are  said  to  have  advanced  for  his  equip- 
ment, when  he  went  to  take  possession  of  the  English  throne.  {Report  of  Nairn  and  Moray,  p.  Sij.%) 

6799.  The  prevailing  colour  of  the  Fife  cattle  is  black,  though  sometimes  spotted  or  streaked  with  white, 
and  some  of  them  are  altogether  grey.  The  horns  are  small,  white,  generally  pretty  erect,  or  at  least 
turned  up  at  the  points,  bending  rather  forward,  and  not  wide  spread  like  the  Lancashire  long-horned 
breed.  The  bone  is  small  in  proportion  to  the  carcass;  the  limbs  clean,  but  short;  and  the  skin  soft. 
They  are  wide  between  the  hook-bones  ;  the  ribs  narrow,  wide  set,  and  having  a  great  curvature.  They 
fatten  quickly,  and  fill  up  well  at  all  the  choice  points  ;  are  hardy,  fleet,  and  travel  well,  and  are  excellent 
for  labour,  both  at  plough  and  cart.  A  good  cow  of  this  breed  gives  from  eighteen  to  twenty-four 
quarts  of  milk  per  day,  yielding  from  seven  to  nine  pounds  of  butter,  and  from  ten  to  twelve  pounds  of 
cheese  per  week  (twenty-four  ounces  to  the  pound),  for  some  months  after  calving.  {Fife  Report, 
p.  e.'jl.  and  25J.) 

6800.  The  cattle  o.f  Aberdeenshire,  the  largest  of  which  are  said  to  have  been  produced  by  crossing  with 
Fife  bulls,  have  been  long  highly  esteemed  in  the  southern  markets.  It  is  observed,  that  every  succeeding 
generation  of  them  has  increased  in  size  for  the  last  thirty  years  ;  and  that  the  native  breed  has  doubled 
its  former  weight  since  the  introduction  of  turnips.  {Aberdeenshire  Report,  p.  46S.)  The  colour  is 
commoidy  black,  but  there  are  many  of  a  red  and  brindled  colour.  They  are  thinner  in  the  buttock,  in 
proportion  to  their  weight ;  and  deeper  in  the  belly,  in  proportion  to  their  circumference,  than  the  west 
Highlanders,  and  they  yield  a  much  larger  quantity  of  milk.  Many  of  them  are  brought  to  the  south  of 
Scotland,  and  kept  during  winter  in  the  straw-yards,  for  which  they  suit  better  than  smaller  cattle,  as 
they  are  not  so  impatient  of  confinement.  The  ordinary  weight  of  middle-sized  oxen,  at  frpm  three  to 
five  years  old,  is  from  forty  to  fifty  stone ;  but  after  l)eing  worked  for  some  time,  and  thoroughly  fattened, 
tliey  have  been  known  to  reach  double  this  weight. 

862  6801.  Of  the  Welsh  cattle  {fig.  862.)  "  there  seem  to 

be  two  distinct  kinds.  The  large  sort  are  of  a  brown 
colour,  with  some  white  on  the  rump  and  shoulders, 
denoting  a  cross  from  the  long-horns,  though  in  shape 
not  the  least  resembling  them.  They  are  long  in  the 
legs,  stand  high  according  to  their  weight,  are  thin  in 
the  thigh,  and  rather  narrow  in  the  chine;  their 
horns  are  white  and  turned  upwards;  they  are  light 
in  flesh,  and  next  to  the  Uevons,  well  formed  for  the 
yoke;  have  very  good  hoofs,  and  walk  light  and 
nimbly.  'J'he  other  sort  are  much  more  valuable; 
colour  black,  with  very  little  white;  of  a  good  useful 
form,  short  in  the  leg,  with  round  deep  bodies  •  the 
hide  is  rather  thin,  with  short  hair;  they  have  a  likely 
look,  and  a  good  eye ;  and  the  bones,  though  not  very 
small,  are  neither  large  nor  clumsy;  and  the  cows  are 
considered  good  milkers."  {Parkinson  on  Live  Stock,  vol.  i.  p.  1 J5.) 

6802.  The  Alderney  cattle  are  to  be  met  with  only  about  the  seats  of  a  few  great  landholders,  where 
they  are  kept  chiefly  lor  the  sake  of  their  milk,  which  is  very  rich,  though  small  in  quantity.  This  race 
is  considered,  by  very  competent  judges,  as  too  delicate  and  tender  to  be  propagated  to  any  extent  in 
liritain,  at  least  in  its  northern  parts.  Their  colour  is  mostly  yellow  or  light  red,  with  white  or  mottled 
faces  ;  Ihey  have  short  crumpled  horns,  are  small  in  size,  and  very  ill-shaped  ;  yet  they  are  fine-boned  in 
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general ;  and  their  beef,  though  high-coloured,  is  very  well  flavoured.  1  have  seen,  says  Culley,  some  very 
useful  cattle  bred  from  a  cross  between  an  Alderney  cow  and  a  short-horned  bull 

6S()-5.  The  Irish  cattle,  Culley  thinks,  are  a  mixed  breed  between  the  Inng-horns  and  the  Welsh  or 
Scotch,  but  more  int-lined  to  the  long-horns,  though  of  less  weight  than  those  in  England. 

68(>t.  The  la.st  variety  of  cattle  we  shall  mention  is  one  entirely  of  luxury,  it  is  the  wild  breed  (Jig.  863.) 
which  is  found  only  iii  the  parks  of  a  few  great  proprietors,  who  preserve  the  animals  as  curious  and 

863 


ornamental,  or  for  the  sake  of  their  high-flavoured  beef  Those  kept  at  Chillingham  Castle,  in  North- 
umberland, a  seat  belonging  to  the  Earl  of  Tankerville,  have  been  very  accurately  described  in  the 
Northumberland  Report,  and  in  CuUey's  book  on  live  stock,  so  often  quoted.  'I'lieir  colour  is  invariably  of 
a  creamy  white  ;  muzzle  black  ;  the  whole  of  the  inside  of  the  ear,  and  about  one  third -of  the  outside, 
from  the  tips  downward,  red  ;  horns  white,  with  black  tips,  very  tine,  and  bent  upwards ;  some  of  the  bulls 
have  a  thin  upright  mane,  about  an  inch  and  a  half  or  two  inches  long.  The  weight  of  the  oxen  is  from 
thirty-five  to  forty-five  stone,  and  the  cows  from  twenty-five  to  thirty-five  stone  the  four  quarters  (fourteen 
pounds  to  the  stone).  The  beef  is  finely  marbled,  and  of  excellent  flavour.  From  the  nature  of  their 
pasture,  and  the  frequent  agitation  they  are  put  into  by  the  curiosity  of  strangers,  it  is  scarcely  to  be 
expected  they  should  get  very  fat ;  yet  the  six  years  old  oxen  are  generally  very  good  beef,  from  which  it 
may  be  fairly  supposed  that,  in  proper  situations,  they  would  feed  well. 

6805.  The  habits  of  these  animals  are  entirely  rude  ;  at  the  first  appearance  of  any  person  they  set  off 
in  full  gallop,  and  at  the  distance  of  about  two  hundred  yards,  make  a  wheel  round  and  come  boldly  up 
again,  tossing  their  heads  in  a  menacing  manner  ;  on  a  sudden  they  make  a  full  stop,  at  the  distance  of 
forty  or  fifty  yards,  looking  wildly  at  the  object  of  their  surprise,  but,  upon  the  least  motion  being  made, 
they  all  again  turn  round,  and  fly  off  with  equal  speed,  but  not  to  the  same  distance,  forming  a  shorter 
circle,  and  again  returning  with  a  bolder  and  more  threatening  aspect  than  before;  they  approach 
much  nearer,  probably  within  thirty  yards,  when  they  again  make  another  stand,  and  again  fly  off:  this 
they  do  several  times,  shortening  their  distance,  and  advancing  nearer  and  nearer  till  they  come  within 
such  a  short  distance,  that  most  people  think  it  prudent  to  leave  them,  not  choosing  to  provoke  them 
farther. 

(>8(J6.  jrAcn /Ac  cow'J  ca/w?,  they  hide  their  calves  for  a  week  or  ten  days  in  some  sequestred  situation, 
and  go  and  suckle  them  two  or  three  times  a  day.  If  any  person  comes  near  them,  the  calves  clap  their 
heads  close  to  the  ground,  and  lie  like  hares  in  form,  to  hide  themselves.  This  is  a  proof  of  their  native 
wildness,  and  is  corroborated  by  the  following  circumstance  that  happened  to  the  writer  of  this  narrative 
(Bailey  of  Chillingham),  who  found  a  hidden  calf,  two  days  old,  very  lean  and  very  weak  :  —  On  stroking 
its  head  it  got  up,  pawed  two  or  three  times  like  an  old  bull,  bellowed  very  loud,  stepped  back  a  few  steps, 
and  bolted  at  his  legs  with  all  its  force  ;  it  then  began  to  paw  again,  bellowed,  stepped  back,  and  bolted  as 
before;  but  knowing  its  intention,  and  stepping  aside,  it  missed  him,  fell,  and  was  so  very  weak  that  it 
could  not  rise,  though  it  made  several  efforts  ;  but  it  had  done  enough  ;  the  whole  herd  were  alarmed, 
and,  coming  to  its  rescue,  obliged  him  to  retire;  for  the  dams  will  allow  no  person  to  touch  their  calves 
without  attacking  him  with  impetuous  lerotity. 

68()7.  IVheji  a  calf  is  to  be  castrated,  the  park-keeper  marks  the  place  where  it  is  hid,  and  when  the  herd 
are  at  a  distance,  takes  an  assistant  with  him  on  horseback;  they  tie  a  handkerchief  round  the  calPs 
mouth  to  prevent  its  bellowing,  and  then  perform  the  operation  in  the  usual  way,  with  as  much  expe- 
dition as  possible.  When  any  one  happens  to  be  wounded,  or  is  grown  weak  and  feeble  through  age  or 
sickness,  the  rest  of  the  herd  set  upon  it  and  gore  it  to  death.     [Culley,  p.  73.) 

6808.  The  made  nf  killiiij;  them  was,  perhaps,  the  only  remains  of  the  grandeur  of  ancient  hunting. 
On  notice  being  given  that  a  wilil  bull  would  be  killed  on  a  certain  day,  the  inhabitants  of  the  neigh- 
bourhood came  mounted  and  armed  with  guns,  &c.  sometimes  to  the  amount  of  a  hundred  horse,  and 
four  or  five  hundred  loot,  who  stood  upon  walls  or  got  nito  trees,  while  the  horsemen  rode  off  the  bull 
from  the  rest  of  the  herd,  until  he  stood  at  bay,  when  a  marksman  dismounted  and  shot.  At  some  of 
these  huntings,  twenty  or  thirty  shots  have  been  fired  before  he  was  subdued.  On  such  occasions,  the 
bleeding  victim  grew  desperately  furious  from  the  smarting  of  his  wounds,  and  the  shouts  of  savage  joy 
that  were  echoing  from  every  side ;  but,  from  the  number  of  accidents  that  happened,  this  dangerous 
mode  has  been  little  practised  of  late  years,  the  park-keeper  alone  generally  shooting  them  with  a  rifled 
gun  at  one  shot. 

SiTBSECT.  2.      Criteria  of  Cattle  for  various  objects  and  pwjwses. 

6809.  The  criteria  qf  a  VTll?»ade  l,vll,  to  whatever  breed  he  may  belong,  are,  according  to  Culley,  as 
follows:  —  The  head  should  be  rather  long,  and  the  muzzle  fine;  his  eyes  lively  and  prominent,  his  ears 
long  and  thin,  his  horns  wide,  his  neck  rising  with  a  gentle  curve  from  the  shoulders,  and  small  and  fine 
where  it  joins  the  head  ;  the  shoulders  moderately  broad  at  the  top,  joining  full  to  his  chine  or  crops  and 
chest  backwards!,  and  to  the  neck-vein  forwards  ;  his  bosom  oi)en,  breast  broad,  and  projecting  well  before 
his  legs  ;  his  arms  or  fore-thighs  muscular,  and  tapering  to  his  knee  ;  his  legs  straight,  clean,  and  very  fine- 
boned  ;  his  chine  and  chest  so  full  as  to  leave  no  hollows  behind  the  shoulders  ;  the  plates  strong,  to  keep 
his  belly  from  sinking  below  the  level  of  his  breast ;  his  back  or  loin  broad,  straight,  and  flat ;  his  ribs 
rising  one  above  another  in  such  a  manner  that  the  last  rib  shall  be  rather  the  highest,  Icnv:ng  only  a 


1020  PRACTICE  OF  AGRICULTURE.  Part  III. 

small  space  to  the  hips  or  hooks,  the  whole  forming  a  round  or  barrel-like  carcass ;  his  hips  should  be 
wide  placed,  round,  or  globular,  and  a  little  higher  than  the  back  ;  the  quarters  from  the  hip  to  the  rump 
long,  and  instead  of  being  square,  as  recommended  by  some,  they  should  taper  gradually  from  the  hips 
backward,  and  the  turls  or  pott-bones  not  in  the  least  protuberant ;  rump  close  to  the  tail,  the  tail  broad, 
well  haired,  and  set  on  so  high  as  to  be  in  the  same  horizontal  line  with  his  back.  Bulls  should  be  con- 
stantly well  fed,  and  kept  in  proper  enclosures,  never  being  suffered  to  ride  before  they  are  three  years 
old,  as  when  the  contrary  is  the  practice  they  never  attain  so  perfect  a  growth.  It  is  observed  by  Law- 
rence, that  the  above  description  delineates  that  barrel-shape  which  Bakewell  supposed  most  advan. 
tageous  for  all  kinds  of  animals  intended  to  be  fed  for  slaughter,  or  even  used  for  labour. 

6810.  The  criteria  of  excellence  in  neat  cattle  in  general  are  thus  given  by  John  Wilkinson  of  Linton, 
near  Nottingham,  an  eminent  breeder.  (Hemarks  on  Cattle,  ifc.  1S20.)  "  The  head  ought  to  be  rather 
long,  and  muzzle  fine;  the  countenance  calm  and  placid,  which  indicates  a  disposition  to  get  fat;  the 
horns  fine ;  the  neck  light,  particularly  where  it  joins  the  head  ;  the  breast  wide  and  projecting  well  before 
the  legs  ;  the  shoulders  moderately  broad  at  the  top,  and  the  joints  well  in,  and  when  the  animal  is  in 
good  condition,  the  chine  so  full  as  to  leave  no  hollow  behind  it ;  the  fore  flank  well  filled  up,  and  the 
girth  behind  the  shoulders  deep  ;  the  back  straight,  wide,  and  flat ;  the  ribs  broad,  and  the  space  between 
them  and  the  hips  small;  the  Hank  full  and  heavy;  the  belly  well  kept  in,  and  not  sinking  low  in  the 
middle,  but  so  formed  that  a  cross  section  of  it  would  resemble  an  oval,  whose  two  ends  are  of  the  same 
width,  and  whose  form  approaches  to  that  of  a  circle,  or  of  an  ellipsis  whose  eccentricity  is  not  great  (the 
whole  forming,  not  a  round  or  barrel-like  carcass  as  some  have  expressed  it,  for  this  would  leave  a  defi- 
ciency both  in  the  upper  and  lower  part  of  the  ribs)  ;  the  hips  globular,  wide  across,  and  on  a  level  with 
the  back  itself;  the  hind  quarters,  that  is,  from  the  hips  to  the  extremity  of  the  rump,  long  and  straight ; 
the  rump  points  fat,  and  coming  well  up  to  the  tail ;  the  twist  wide,  and  the  seam  in  the  middle  of  it  .so 
well  filled  that  the  whole  may  very  nearly  form  a  plane  perpendicular  to  the  line  of  the  back  ;  the  lower 
part  of  the  thigh  small ;  the  tail  broad  and  fat  towards  the  top,  but  the  lower  part  thin  ;  the  legs  straight, 
clean,  and  fine-boned  ;  and  when  the  animal  is  in  high  condition,  the  skin  of  a  rich  and  silky  appearance. 
These  appear  to  be  the  most  material  points  for  the  formation  of  true  symmetry  in  cattle :  there  are  others 
of  a  minor  consideration,  which  will  readily  be  suggested  by  attention  and  experience." 

6811.  The  criteria  of  an  or  well  adapted  to  labour  difl'er  from  the  above  only  in  requiring  long  and 
strong  legs,  and  broad  hardy  feet  and  hoofs-. 

6SV2.  The  criteria  of  a  beautiful  cow,  according  to  Wilkinson,  may  be  thus  expressed  :  -• 

She's  long  in  her  face,  she's  fine  in  her  horn, 
She'll  quickly  get  fat,  without  cake  or  corn. 
She's  clear  in  her  jaws,  and  full  ni  her  chine. 
She's  heavy  in  flank,  and  wide  in  her  loin. 

She's  broad  in  her  ribs,  and  long  in  her  rump, 
A  straight  and  flat  back,  with  never  a  hump ; 
She's  wide  in  her  hips,  and  calm  in  her  eyes. 
She's  fine  in  her  shoulders,  and  thin  in  her  thighs. 

She's  light  in  her  neck,  and  small  in  her  tail. 
She's  wide  in  her  breast,  and  good  at  the  pail, 
She's  fine  in  her  bone,  and  silky  of  skin. 
She's  a  grazier's  without,  and  a  butcher's  within. 

G813.  Culley's  tnarks  of  a  good  cow  are  these :  — Wide  horns,  a  thin  head  and  neck,  dewlap  large,  full 
breast,  broad  back,  large  deep  belly  ;  the  udder  capacious,  but  not  too  fleshy  ;  the  milk-veins  prominent, 
and  the  bag  tending  far  behind  ;  teats  long  and  large,  buttocks  broad  and  fleshy,  tail  long  and  pliable,  legs 
proportionable  to  the  size  of  the  carcass,  and  the  joints  short.  To  these  outward  marks  may  be  added  a 
gentle  disposition,  a  temper  free  from  any  vicious  tricks,  and  perfectly  manageable  on  every  occasion.  On 
the  other  hand,  a  cow  with  a  thick  head  and  a  short  neck,  prominent  back-bone,  slender  chest,  belly 
tucked  up,  small  udder  or  fleshy  bag,  short  teats,  and  thin  buttocks,  is  to  be  avoided  as  totally  unfit 
for  the  purposes  either  of  the  dairy-man,  the  suckler,  or  the  grazier.  The  most  valuable  cows  are  those 
which  are  bred  in  Yorkshire,  Staffordshire,  and  upon  the  strong  lands  in  other  part  of  England,  and  in 
Ayrshire  in  Scotland. 

6814.  Tlie  critei-ca  of  excellence  in  cattle,  as  derived  from  colour,  are  of  no  importance;  and  all  that  can 
be  said  is,  that  white  and  red  cattle  are  less  hardy  than  the  black-haired. 

6815.  The  criteria  of  age  in  cattle  are  derived  from  the  teeth  and  horns.  At  the  end  of  about  two  years 
they  shed  their  first  four  teeth,  which  are  replaced  by  others,  larger,  but  not  so  white ;  and  before  five 
years  all  the  incisive  teeth  are  renewed.  These  teeth  are  at  first  equal,  long,  and  pretty  white  ;  but,  as 
the  animals  advance  in  years,  they  wear  down,  become  unequal,  and  grow  black.  These  animals,  according 
to  some,  likewise  shed  their  horns  at  the  end  of  three  years  ;  and  they  are  replaced  by  other  horns,  which, 
like  the  second  teeth,  continue;  this,  however,  is  totally  or  partially  denied  by  practical  men,  and  our 
statement  of  it  as  a  fact  without  qualification  lias  been  objected  to  in  the  "  American  Partner.'" 
The  manner  of  the  growth  of  these  horns  is  not  uniform,  nor  the  shooting  of  them  equal.  The  first 
year,  that  is,  the  fourth  year  of  the  animal's  age,  two  small-pointed  horns  make  their  appearance, 
neatly  formed,  smooth,  and  towards  the  head  terminated  by  a  kind  of  button.  The  following  year 
this  bdtton  moves  from  the  head,  being  impelled  by  a  horny  cylinder,  which,  lengthening  in  the  same 
manner,  is  also  terminated  by  another  button,  and  so  on  ;  for  the  horns  continue  growing  as  long  as  the 
animal  lives.  These  buttons  become  annular  joints  or  rings,  which  are  easily  distinguished  in  the  horn, 
and  by  which  the  age  of  the  creature  may  be  easily  known  ;  counting  three  years  for  the  point  of  the 
luirn,  and  one  for  each  of  the  joints  or  rings.  The  cow  continues  useful  for  more  than  twenty  years,  but 
the  bull  loses  his  vigour  much  sooner.  It  is  common  with  dealers  to  obliterate  these  rings,  by  shaving 
the  horns,  in  order  to  conceal  the  age  of  the  beast. 

6816.  The  terms  applied  to  different  ages  are  as  follows  :  —  A  young  castrated  male,  after  the  first  year, 
is  called  a  stirk  ;  when  a  ye.ir  older,  a  stot,  or  steer  ;  at  five  years  old,  an  ox.  A  female,  after  the  first 
year,  is  called  a  heifer,  or  quey ;  when  about  to  bring  a  calf,  she  is  called  a  young  cow.  A  castrated 
female  is  called  a  spayed  heifer.  Certain  of  the  Welsh  and  Scots  cattle,  of  rather  a  coarse  and  sturdy 
kind,  are  denominated  runts,     Bullock  is  the  general  term  for  any  full-grown  male  cattle,  fat  or  lean. 

6817.  The  natural  duration  of  life  with  the  bull  and  emu  may  be  stated  at  upwards  of  twenty  years, 
to  nearly  the  end  of  which  the  latter  is  useful  with  her  milk,  but  the  former  generally  loses  his  vigour, 
consequently  his  use,  many  years  sooiler. 

SuBsECT.  3,      Breeding,  of  Horned  Cnttle. 

6818.  The  objects  to  he  kept  in  view  in  breeding  cattle  are,  forms  well  adapted  for  fattening,  for  producing 
milk,  or  for  labour.  These  three  objects  have  each  of  them  engaged  the  attention  of  British  agriculturists; 
but  experience  has  not  hitherto  justified  the  expectation  that  has  been  entertained  of  combining  all  these 
desirable  properties,  in  an  eminent  degree,  in  the  same  race.  That  form  which  indicates  the  property  of 
yielding  the  most  milk,  differs  materially  from  that  which  we  know  from  experience  to  be  combined  with 
early  maturity  and  the  most  valuable  carcass ;  and  the  breeds  which  are  understood  to  give  the  greatest 
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weight  of  meat  for  the  food  they  consume,  and  to  contain  the  least  proportion  of  offal,  arc  not  those  which 
possess,  in  the  highest  degree,  the  strength  and  activity  required  in  the  beasts  of  labour. 

6819.  A  disposition  tofatten,  and  a  tendency  toyietd  a  large  quantity  of  milk,  cannot  be  united.  The  form 
of  the  animal  most  remarkable  for  the  first,  is  very  different  from  that  of  the  other  ;  in  place  of  being  flat 
in  the  sides,  and  big  in  the  belly,  as  all  great  milkers  are,  it  is  high-sided  and  light-bellied  :  in  a  word,  the 
body  of  the  animal  well  adapted  to  fatten  is  barrel-formed,  while  that  of  the  milker  is  widest  downwards. 
It  is  not  probable,  therefore,  that  the  properties  of  two  breeds  of  cattle,  so  opposite  in  form  and  general 
appearance,  can  ever  be  united  in  the  same  animal. 

(>820.  Tlie  long  and  short  horned  breeds  have  hitherto  been  in  possession  of  the  best  part  of  the  island  ; 
but  various  others,  as  the  Ayrshire,  the  Galloway  ciittle,  and  kyloes,  might  be  bred  with  advantage  in 
many  situations,  so  as  to  be  more  profitable  than  either  the  short-horns  or  the  long-horns.  These  breeds 
of  cattle,  as  true  quick-feeders,  and  t)eing  kindly-fleshed,  or  excellent  eating  beef,  have  established  their 
character  in  the  first  market  in  the  island.  The  Scotch  or  kyloes  are  better  adapted  to  cold,  exposed, 
heathy,  mountainous  situations,  than  any  other  breed  we  have.  Particular  breeds  are  probably  best 
adapted  to  particular  situations;  on  which  ground,  breeders  of  cattle  should  endeavour  to  find  out  what 
breed  is  the  most  profitable  and  best  suited  to  their  situations,  and  to  improve  that  breed  to  the  utmost, 
rather  than  to  try  to  \inite  the  particular  quaUties  of  two  or  more  distinct  breeds  by  crossing.  The  latter 
is  a  precarious  practice ;  for  we  generally  find  the  produce  inherit  the  Coarseness  of  both  breeds,  and  rarely 
attain  the  good  properties  which  the  pure  distinct  breeds  individually  possess.  In  order  to  have  good 
cattle  of  any  breed,  particular  regard  must  be  paid  in  selecting  those  that  are  the  most  complete  and  perfect 
in  their  form,  shape,  and  other  qualities,  and  to  breed  from  them. 

frSil.  An  extraordinary  degree  of  attention  has  been  paid  to  the  breeding  of  cattle  in  England  since  the 
time  of  Bakewell,  and  some  illustrious  names  might  be  mentioned  in  addition  to  those  of  professional 
farmers.  Pedigrees  of  the  best  cattle  have  been  preserved  with  no  less  care,  in  several  places,  than  those 
of  race  horses  ;  and,  in  the  selection  of  breeders,  the  properties  of  the  family  from  which  they  have  de- 
scended are  matters  of  scarcely  less  importance  than  the  fonn  of  the  young  animals  themselves.  The 
extraordinary  prices  paid  for  the  best-bred  bulls  and  cows  show  that  this  attention  has  not  been  without 
its  reward. 

6822.  The  best  hulls  are  either  let  out  for  the  season,  or  cows  are  brought  to  them  at  a  certain  rate  per 
head.  The  practiceof  letting  bulls  is  said  to  have  originated  with  Bakewell  {Marshal's  Midland  Counties, 
vol.  i.  p.  334.),  who,  early  in  his  career,  let  a  bull  for  one  hundred  and  fifty-two  guineas,  to  be  used  only 
four  months  (Pnr/cinson,  vol.  ii.  p.  469.) ;  and  five  guineas  per  cow  were  about  that  time  commonly  paid  to 
him  and  other  eminent  breeders. 

6823.  The  age  at  which  bulls  should  begin  to  be  employed,  and  the  number  of  seasons  they  should  be 
allowed  to  serve,  as  well  as  the  age  at  which  the  females  should  begin  to  breed,  are  points  regarding  which 
practice  is  by  no  means  uniform.  In  the  midland  counties,  the  bulls  are  pretty  commonly  allowed  to  leap 
while  yearlings  ;  and  if  gootl  stock-getters  are  kept  on  as  long  as  they  will  do  business,  perhaps  till  they  are 
ten  or  twelve  years  old.  In  other  places  they  are  employed  only  three  seasons,  for  the  first  time  at  two 
years  old.  Tlie  females,  in  many  instances,  bring  their  first  calf  at  the  age  of  two  years,  but  more  com. 
monly,  perhaps,  not  till  they  are  a  year  older;  and  in  some  of  the  Highland  districts,  where,  owing  to  a 
want  of  proper  nourishment  in  their  infancy,  they  are  later  in  coming  to  their  full  growth,  the  females  do 
not  often  become  mothers  till  they  are  about  four  years  old. 

6824.  The  period  of  gestation  ivith  coivs  has  been  found,  upon  an  average  of  a  great  number  of  experi- 
ments, to  be  about  forty  weeks.  M.  Tessier  communicated  to  the  National  Institute  of  France  the  fol. 
lowing  observations  on  this  subject :  —  Of  160  cows,  14  calved  from  the  24Ist  to  the  'i66th  day ;  3  on  the 
270th  ;  50  on  the  280th  ;  68  on  from  the  280th  to  the  290th  ;  20  on  the  300th  ;  and  5  on  the  3t)Sth.  Cows 
seldom  bring  more  than  one  calf  at  a  time.  When  they  produce  twins,  one  of  them  a  male  and  the  other 
a  female,  the  latter,  which  is  called  a  free  martin,  is  commonly  considered  to  be  incapable  of  procreation  ; 
yet  there  seem  to  have  been  well  authenticated  instances  to  the  contrary.  {Farmer's  Magazine,  vol  vii. 
p.  462. ;  and  vol.  viiL  p.  466.) 

6825.  The  most  desirable  period  for  putting  cotes  to  the  bull  is  midsummer,  in  order  that  they  may  be 
dropped  in  spring,  and  have  tlie  whole  of  the  grass  season  before  them.  Where  no  regular  system  is  fol. 
loweil,  and  cows  are  sent  to  the  bull  merely  because  they  are  in  heat,  calves  will  be  dropped  at  all  seasons ; 
but,  except  in  those  districts  where  the  fatting  of  calves  is  an  object  of  importance,  spring  is  probably  the 
most  advantageous  time ;  as  the  calves,  having  all  the  grass  season  before  them,  become  sufficiently 
strong  for  enduring  the  change  to  a  less  agreeable  food  in  the  ensuing  winter.  A  calf  newly  weaned 
seldom  thrives  well  during  that  period,  unless  it  is  pampered  with  better  food  than  usually  falls  to  the 
share  of  young  animals.  By  midsummer  the  cows  are  readier  to  take  the  bull  than  at  any  other  season, 
and  will  bring  calves  in  ))roper  time.  If  a  cow  goes  till  after  May  before  she  calves,  the  calf  will  be  too 
weak  in  the  winter  following;  and  the  dam  will  not  be  so  ready  to  take  the  bull  again,  but  will  often  grow 
barren. 

6826.  //  is  not  always  the  best  milch  cow  that  has  the  best  calf,  even  though  the  external  circumstances 
should  be  similar  ;  and  vice  ivrsa,  a  sorry  cow  may  have  a  good  calf.  These  remarks  apply  to  this  breed 
as  well  as  to  others.  The  immediate  progeny  of  a  good  milker  may  be  an  indifferent  milch  cow  ;  but  in 
the  second  remove,  the  good  milking  quality  of  the  grandam  returns.  This  has  often  been  observed, 
and  without  any  of  the  causes  being  imputable  to  the  size.  [Robeitson,  p.  571.) 

SuBSECT.  4.      Rearing  of  Horned  Cattle. 

6827.  The  mode  of  rearing  calves  is  various.  There  can  be  little  doubt  but  that  the  best  and  most  natural 
mode  is  that  of  allowing  them  to  suck  their  dams,  at  least  for  some  length  of  time  after  they  are  brought 
forth. 

6828.  In  Yorkshire,  and  most  parts  of  Scotland,  the  usual  method  is  to  give  them  milk  to  drink,  there 
being  few  instances  where  they  are  allowed  to  suck.  For  the  first  two  or  three  weeks,  they  mostly  get 
milk  warm  from  the  cow ;  but  for  the  next  two  or  three  weeks,  half  the  new  milk  is  withdrawn,  and 
skim-milk  substituted  in  its  stead  ;  and  at  the  end  of  that  period,  the  new  milk  is  wholly  withdrawn  :  they 
are  then  fed  on  skim-milk  alone,  or  sometimes  mixed  with  water,  till  they  are  able  to  support  themselves 
by  eating  grass,  or  other  food  of  that  sort. 

6829.  In  Cheshire,  the  practice  is  to  allow  the  calves  to  surk  for  the  first  three  weeks.  They  are  then 
fe<l  on  warm  new  whev,  or  scalded  whey  and  buttermilk  mixed  ;  with  the  green  whey  water  is  frequently 
mixed,  and  either  oatmeal  Or  wheat  and  bean  flour  added.  A  quart  of  meal  or  flour  is  thought  sufficient 
to  mix  with  forty  or  fifty  quarts  of  liquid.  Oatmeal  gruel  and  buttermilk,  with  an  addition  of  skimmed 
milk,  are  also  u-sed  for  the  same  purpose.  Some  one  of  these  prepared  kinds  of  food  is  given,  night  and 
morning,  for  a  few  weeks  after  the  calves  are  put  on  that  diet,  but  afterwards  only  once  a  day  till  they  are 
■Jiree  months  old  or  more. 

68^1.  In  Gloucestershire  the  calves  are  not  allowed  to  suck  above  two  or  three  days  ;  they  are  then  fed 
on  skim-milk,  which  is  previously  heated  over  the  fire.  When  they  arrive  at  such  an  age  as  to  be  able 
to  eat  a  little,  they  are  allowed  split  beans,  or  oats  and  cut  hay,  and  water  is  mixed  with  the  milk. 

6831.  In  Sussex  it  is  common  to  allow  the  calves  to  suck  for  ten  or  twelve  weeks,  or  to  wean  them  at  the 
end  of  three  or  four,  and  give  them  a  liberal  allowance  of  skim-milk  for  six  or  eiglit  weeks  longer. 

6832.  In  Middlesex  it  is  usual,  in  rearing  calves,  to  give  them  a  pailful,  containing  about  a  gallon,  of 
milk  warm  from  the  cow,  morning  and  evening,  for  eight  or  ten  weeks ;  or,  which  is  certainly  the  most 


1022  PRACTICE  OF  AGRICULTURE.  Paet  III. 

agreeable  to  nature,  and  therefore  to  be  preferred  to  any  other  that  can  be  adopted,  to  aIIow  the  calf  to 
suck  its  dam,  as  it  is  sometimes  done  in  the  county  of  Sussex,  and  generally  in  \\  igtonshire. 

6833.  According;  to  Marshal,  the  best  method  is  this  :  — 'J'he  calves  suck  a  week  or  a  fortnight,  according 
to  their  strength  (,a  good  rule)  ;  new  milk  in  the  pail,  a  few  meals;  next,  new  milk  and  skim.milk  mixed, 
a  few  meals  more ;  then,  skiin-milk  alone,  or  porridge  made  with  milk,  water,  ground  oats,  jtc.  and  some- 
times oil-cake,  until  cheese-making  commences  ;  after  wliich,  whey  porridge,  or  sweet  whey,  in  the  field  ; 
being  careful  to  house  them  in  the  night,  until  warm  weather  be  confirmed.  [Mi<//a>i{t  Counties,  vol.  i. 
p.  338.)  This  method  of  suckling  is  not,  however,  free  from  objection;  and,  in  the  ordinary  practice  of 
rearing  calves,  it  is  held  to  be  a  prefen:ble  plan  to  begin  at  once  to  teach  them  to  drink  from  a  pail.  Ihe 
calf  that  is  fed  from  the  teat  must  dcncnd  upon  the  milk  of  its  dam,  however  scanty  or  irregular  it  may  be ; 
whereas,  when  fed  from  a  dish,  the  quantity  can  be  regulated  according  to  its  age;  and  various  substitutes 
may  be  resorted  to,  by  which  a  great  pari  of  the  milk  is  saved  for  other  purposes,  or  a  greater  number  of 
calves  reared  upon  the  same  quantity.  {Genera/  Report  of  Seotland,  vol.  iii.  p.  51.)  Yet  it  would  seem  to 
be  a  good  practice  to  allow  calves  to  suck  for  a  few  days  at  first,  if  there  were  no  inconvenience  to  be 
apprehended,  both  to  themselves  and  their  dams,  from  the  separation  afterwards. 

ti8.)4.  men  feci  from  the  pail,  the  average  allowance  to  a  calf  is  about  two  English  wine  gallons  of  milk 
daily,  for  twelve  or  thirteen  weeks  ;  at  first,  fresh  milk  as  it  is  drawn  from  the  cow,  and  afterwards  skim- 
milk.  Kut  after  it  is  three  or  lour  weeks  old,  a  great  variety  of  substitutes  for  milk  are  used  in  ditterent 
places,  of  which  linseed-oil  cake,  meal,  and  turnips,  are  the  most  common. 

fiSj.'J.  Where  calves  are  reared  with  s/iim-7ni/h,  it  should  be  boiled,  and  suffered  to  stand  until  it  cools  to 
the  temperature  of  that  first  given  by  the  cow,  or  a  trifling  degree  more  warm,  and  in  that  state  it  should 
be  given  to  the  calf  Milk  is  frequently  given  to  calves  warm  only  ;  but  that  method  will  not  succeed  so 
well  as  boiling  it.  If  the  milk  be  given  over-cold,  it  will  cause  the  calf  to  skit  or  purge.  When  this  is  the 
case,  put  two  or  three  spoonfuls  of  rennet  in  the  milk,  and  it  will  soon  stop  the  looseness.  If,  on  the  con- 
trary, the  calf  is  bound,  bacon-broth  is  a  very  good  and  safe  thing  to  put  into  the  milk.  One  gallon  of 
milk  per  day  will  keep  a  calf  well  at  first.  The  usual  allowance  is  about  double  after  the  first  eight  or  ten 
days,  and  this  is  increased  with  the  age  of  the  animal.  After  it  is  thirteen  weeks  old,  it  will  do  very  well 
upon  grass  or  other  food,  without  any  milk  at  all.  A  calf  may  then  be  supported  without  milk,  by  giving 
it  hay,  and  a  little  wheat-bran,  once  a  day,  with  about  a  pint  of  oats.  'I'he  oats  will  be  found  of  great 
service  as  soon  as  the  calf  is  caj>able  of  eating  them.  The  bran  and  oats  should  be  given  about  mid-day  ; 
the  milk  in  portions,  at  eight  o'clock  in  the  morning,  and  four  in  the  afternoon.  But  whatever  hours  are 
chosen  to  be  set  apart  for  feeding  the  calf,  it  is  best  to  adhere  to  the  particular  times,  as  regularity  is  of 
more  consequence  than  many  people  think.  If  the  calf  go  but  an  hour  or  two  beyond  his  usual  time  of 
feeding,  he  will  find  himself  uneasy,  and  pine  for  food.  It  is  always  to  be  understood,  that  calves  reared 
in  this  manner  are  to  be  enticed  to  eat  hay  as  early  as  possible;  and  the  best  way  of  doing  this  is  to  give 
them  the  sweetest  hay  that  can  be  got,  and  but  little  at  a  time.  Turnips  or  potatoes  are  very  good  food, 
as  soon  as  they  can  be  eaten  by  them  ;  and  they  are  best  cut  small,  and  mixed  with  hay,  oats,  bran,  and 
•  such  articles.  It  may  be  observed,  that  it  is  not  absolutely  neeess.iry  to  give  milk  to  calves  after  they  are 
one  month  old  :  to  wean  them  gradually,  two  quarts  of  milk,  with  the  addition  of  linseed  boiled  in  water 
to  make  a  gruel,  given  together,  will  answer ;  and  by  diminishing  the  milk  gradually,  the  calf  will  soon  do 
without  it.  Hay  tea  will  do,  with  the  like  addition  of  two  quarts  of  milk  ;  but  it  is  not  so  nutritious  as 
linseed.  It  is  a  good  method  of  making  this,  to  put  such  a  proportion  of  hay  as  will  be  necessary  into  a 
tub,  then  to  pour  on  a  sufficient  quantity  of  boiling  water,  covering  up  the  vessel,  and  letting  the  water 
remain  long  enough  to  extract  the  virtues  of  the  hay.  When  bacon  or  pork  is  boiled,  it  is  a  good  way  to 
preserve  the  liquor  or  broth,  and  mix  it  with  milk  lor  the  calves. 

68.3f>.  In  summer,  calves  may  sometimes  be  reared  un  whey  only  ;  but,  when  reared  in  winter,  they  must 
be  fed  with  hay  ;  and  clover-hay  is  probably  the  best  of  any  for  this  use.  Calves  may  also  be  raised  with 
porridge  of  different  kinds,  without  any  mixture  of  milk.  It  is  sometimes  a  good  and  convenient  plan,  the 
author  of  the  New  Fni-mer's  Calendar  says,  io  bring  up  calves  under  a  step-mother ;  an  old  cow,  with  a 
tolerable  stock  of  milk,  will  suckle  two  calves,  or  more,  either  turned  off  with  her,  or  at  home,  keeping 
them  in  good  condition,  until  they  are  old  enough  to  shift :  they  ought  to  suck  the  first  of  their  mother's 
milk  for  two  or  three  days,  although  many  are  weaned  without  ever  being  suffered  to  suck  at  all.  Calves, 
whether  rearing  or  fattening,  should  also  always  suck  before  milking,  the  cow  being  milked  afterwards, 
as  the  first  and  thinnest  of  the  milk  is  sufficiently  rich.  Old  milk  will,  perhaps,  scour  a  very  young  calf; 
but  the  effect  will  go  off  without  any  ill  consequences.  He  observes,  that  the  Duke  of  Northumberland's 
recipe  is  to  take  one  gallon  of  skimmed  milk,  and  to  about  a  pint  of  it  add  half  an  ounce  of  common  treacle, 
stirring  it  until  it  is  well  mixed  ;  then  to  take  one  ounce  of  linseed-oil  cake,  finely  pulverised,  and  with 
the  hand  let  it  fall  gradually,  in  very  small  quantities,  into  the  milk,  stirring  it  in  the  mean  time  with  a 
spoon  or  ladle,  until  it  be  thoroughly  incorporated  ;  then  let  the  mixture  be  put  into  the  other  part  of  the 
milk,  and  the  whole  be  made  nearly  as  warm  as  new  milk  when  it  is  first  taken  from  the  cow  ;  and  in 
that  state  it  is  fit  for  use.  The  quantity  of  oil-cake  iiowder  may,  from  time  to  time,  be  increased  as 
occasion  may  require,  and  as  the  calf  becomes  inured  to  the  flavour  of  it.  Crook's  method  is  to  make  a 
jelly  of  one  quart  of  linseed,  boiled  ten  minutes  in  six  quarts  of  water,  which  jelly  is  afterwards  mixed 
with  a  small  quantity  of  the  best  hay  tea.  On  this  he  rears  many  calves  without  milk  :  he  thinks  many 
calves  are  annually  lost  by  artificial  rearing,  and  more  brought  up  with  poor  and  weak  constitutions. 

6837.  IVhen  calves  arc  dropped  during  the  grass  season,  Donaldson  observes,  they  should  be  put  into 
some  small  home-close  of  sweet  rich  i>asture  after  they  are  eight  or  ten  days  old,  not  only  for  the  sake  of 
exeicise,  but  also  that  they  may  the  sooner  take  to  the  eating  of  grass.  When  they  happen  to  be  dropped 
during  winter,  or  before  the  return  of  the  grass  season,  a  little  short  soft  hay  or  straw,  or  sliced  turnips, 
should  be  laid  in  the  trough  or  stall  before  them. 

6838.  Castration  is  performed  both  on  male  and  female  calves,  when  neither  are  intended  for  procre. 
ation.  On  cow  calves,  however,  it  is  generally  omitted  :  but  in  Norfolk  no  distinction  is  made  as  to  sex  ; 
males  and  females  are  equally  objects  of  rearing,  and  are  both  occasionally  subject  to  castration,  it  being 
a  prevailing  custom  to  spay  all  heifers  intended  to  be  fatted  at  three  years  old  ;  but  such  as  are  intended 
to  be  finished  at  two  years  old  are,  it  is  believed,  ))retty  generally  left  "  open  ;"  as  are,  of  course,  those 
intended  for  the  dairy.  There  are  two  reasons  for  this  practice  :  they  are  prevented  froiri  taking  the  bull 
too  early,  and  thereby  frustrating  the  main  intention;  and  by  this  precaution  may  lie  more  quietly,  and 
are  kept  from  roving  at  the  time  of  fatting.  This  may  be  one  reason  why  spayed  heifers  are  thought  to 
fatten  more  kindly  at  three  years  old,  and  to  be  better  fleshed,  than  open  heifers. 

6839.  The  time  (f  performing  the  operation  (f  castration  in  horned  catde,  as  in  all  kinds  of  live  stock,  is 
while  the  animals  are  yet  very  young,  and  just  so  strong  as  to  endure  this  severe  operation  without  any 
great  danger  of  its  proving  fatal.  The  males,  accordingly,  are  cut  commonly  when  about  a  month  old,  and 
the  females  at  the  age  of  from  laie  to  three  months  ;  but  in  Galloway,  where  more  heifers  are  spayed  than 
perhaps  in  all  the  island  besides,  this  is  seldom  done  till  they  are  about  a  year  old: 

SAW.  The  best  time  for  rearing  calves  is  the  spring;  but  that  operation  must  depend  in  some  degree 
on  the  time  when  the  calf  was  dropped.  Such  as  are  weaned  during  autumn  or  winter,  however,  seldom 
do  any  good.  At  the  season  when  the  calf  is  weaned  from  the  teat,  it  ought  to  be  turned  abroad,  in  the 
day-time,  into  a  small  close  or  orchard  near  the  yard  where  there  is  a  good  bite  of  },rass,  which  may  be 
expecte<l  at  the  time  of  the  year  when  the  weaning-calves  are  of  this  age;  and,  as  there  will  generally 
be  more  than  one  calf  weaned  in  a  season,  they  will  each  be  company  for  the  other  and  become  in  a  short 
time  reconciled  to  their  situation.  It  is  to  be  observed,  that  this  pasture  should  be  at  some  distance  from 
that  whereon  the  dams  are  turned,  and  that  there  be  neither  ponds  nor  ditches,  nor  any  annoyance 
which  might  endanger  the  lives  of  these  youthful  animals  ;  and,  in  order  to  habituate  them  still  more 
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to  their  pasture,  milk-pottage  should  be  carried  to  them  at  each  of  their  feeding  liours.  For  the  fin-t 
month  orsix  weeiis,  the  calves  ought  every  night  to  be  brought  out  of  the  meadow,  and  lodged  in  the  pens  • 
but  after  this  time  they  may  be  left  in  the  pasture  as  well  in  the  night  season  as  in  the  day ;  and  at  this' 
time  their  food  may  be  lowered  by  degrees,  till  it  be  at  length  reduced  to  simple  water  only  ;  (or,  when 
the  calves  get  to  the  age  of  twelve  or  fourteen  weeks,  they  will  no  longer  require  the  aid  of  this  sustenance, 
but  will  be  able  to  satisfy  their  appetites  with  grass.  Care,  however,  must  be  taken  throughout  the  sum- 
mer that  they  be  frequently  shifted  from  one  pasture  to  another,  in  order  that  thcv  mav  be  kept  up  in  good 
flesh,  and  enabled  to  grow  away  with  the  utmost  celerity.  At  Michaelmas,  or  soon  after,  the  calves  should 
be  taken  into  Ihe  yard  ;  and  if  they  were  allowed  the  indulgence  of  a  small  close  to  themselves  it  would  be 
still  better. 

6S41.  The  treatment  ofyoun'r  cattle,  from  the  time  they  are  separated  from  their  dams  or  are  able  to  sub- 
sist on  the  common  food  of  the  other  stock,  must  entirely  depend  upon  the  circumstances  of  the  farm  on 
which  they  are  reared.  In  summer,  their  pasture  is  often  coarse,  but  abundant ;  and  in  winter  all  good 
breeders  give  them  an  allowance  of  succulent  food  along  with  their  dry  fodder.  The  first  winter  they  have 
hay  and  turnips  ;  the  following  summer  coarse  pasture ;  the  second  winter  straw  in  the  fold- yard,  and  a  few 
turnips  once  a  day,  in  an  adjoining  field,  just  sutHcient  to  prevent  the  straw  from  I  inding  tliem  too  much  • 
the  next  summer  tolerably  good  pasture;  and  the  third  winter  as  many  turnips  as  they  can  eat,  and  are 
in  every  respect  treated  as  fatting  cattle.  [Citlley,  p.  47.) 

684'-'.  The  method  of  managing  young  cattle  during  the  first  winter  is,  according  to  Donaldson,  pretty 
generally  the  same  in  every  part  of  the  island,  'f  hey  are  generally  housed  :  sometimes  bound  up  to  the 
stall ;  but  more  frequently  allowed  to  remain  at  freedom.  The  way  of  feeding  them  in  England  is  chiefly 
with  hay  or  hay  and  straw  mixed ;  and  in  Scotland  sometimes  with  hay,  but  more  frequently  straw  and 
turnips.  They  are  mostly  turned  out  on  some  of  the  inferior  pastures  on  the  farm  in  the  following 
summer,  and  maintained  the  second  winter  on  straw  in  the  straw- yard,  or  in  houses  cr  sheds  erected 
for  the  purpose.  Some  farmers  in  the  more  northern  parts  of  the  kingdom,  from  being  situated  at 
a  distance  from  any  market  at  which  they  can  dispose  of  stall-fed  beef,  very  frequently  give  a  consider- 
able iiart  of  their  turnip-crop  to  their  young  cattle.  This  is,  he  thinks,  an  excellent  practice ;  and 
one  that  ought  to  be  followed,  even  by  those  who,  from  being  better  situated  with  regard  to  markets,  can 
adopt  other  methods  of  using  turnips  to  advantage.  The  benefit  of  green  winter  food  lor  livestock  is  so 
great,  that  there  is  probably,  he  says,  no  way  in  which  turnips  can  be  used,  by  which  the  farm  or  the 
farmer  would  reap  greater  benefit,  than  by  giving  the  young  cattle  a  daily  allowance  during  the  first  two 
or  three  winters. 

SuBSECT.  5.      Fattening  Calves  by  Suckling. 

684.3.  The  most  advantageous  stock  fur  suckling  calves  for  the  butcher  is  that  sort  of  cow  whfch  gives  the 
greatest  quantity  of  milk,  richness  of  quality  being  not  so  great  an  object,  or  so  well  adapted  to  the  desired 
purpose.  The  Holderness  cows  are  to  be  preferred  in  this  view;  not,  however,  to  suckle  calves  of  the 
same,  but  of  a  smaller  breed  :  perhaps  Devon  calves  surpass  all  others  as  sucklers,  whether  for  quick- 
ness of  proof,  or  beauty  of  the  veal ;  they  are  not,  however,  to  be  procured  but  in  or  near  their  own 
country. 

6844.  The  method  most  commonly  employed  in  fattening  calves  is,  to  allow  them  to  suck  ;  as  by  this 
method  the  object  is  probably  not  only  sooner,  but  more  effectually  attained  than  by  any  other  means. 
The  period  which  is  necessary  for  fattening  calves  in  this  way  must  be  different,  according  to  circum. 
stances,  but  it  is  generally  from  seven  to  nine  weeks  ;  however,  in  the  dairy  districts,  where  milk  is  con- 
sidered a  valuable  article,  scarcely  half  that  time  is  allowed.  These  is  another  method,  which  is,  to  give 
them  the  milk  to  drink  ;  and  when  that  is  done,  it  is  given  them  morning  and  evening  warm  from  the 
cow,  and  the  quantity  increased  according  to  their  age  and  strength.  In  whatever  way  they  may  be 
managed,  they  should  be  kept  in  pens  in  a  close  house,  and  well  littered.  The  author  of  the  Synopsis  of 
Husbandry  observes,  that  as  it  is  necessary  that  the  calves  should  lie  always  quiet,  in  order  that  they  may 
indulge  in  sleep  at  those  times  when  they  are  not  employed  in  sucking,  it  seems  proper  that  the  cow- 
house should  be  situated  in  the  most  retired  part  of  the  yard,  and  that  the  pens  should  be  kept  as  dark  as 
possible.  But  notwithstanding  this  caution,  the  calves  should  by  no  means  be  surtt>red  to  lie  too  hot  in 
the  summer  time,  which  would  be  apt  to  produce  a  sickness  amongst  them.  To  admit,  therefore,  an 
occasional  draught  of  fresh  air,  let  a  window  be  cut  in  each  pen,  with  shutters  adajjted  to  the  same,  and 
let  these  windows  be  opened  whenever  the  closeness  of  the  atmosphere  indicates  it  to  be  necessary.  In 
the  summer  season,  they  should  rarely,  if  ever,  be  closely  shut  ;  and  when  it  is  required,  the  stream  of 
air  may  be  increased  by  opening  the  cow-house  door  at  the  opposite  end  of  the  building.  Each  calf  should 
have  a  collar  round  his  neck,  with  which  the  attendant  may  direct  him  in  his  sucking,  but  should  never 
be  fastened  up  in  the  pen.  It  is  necessary  that  the  pens  be  kept  constantly  well  littered  with  the  cleanest 
wheat  straw,  a  proportion  of  which  should  be  thrown  in  to  them  every  day ;  cleanliness  being  a  most 
essential  article  in  the  fattening  of  every  animal,  and  not  more  necessary  to  any  than  to  the  calf,  which, 
but  for  this  precaution,  would  in  a  short  time  demonstrate  the  ill  effects  of  lying  on  his  accumulated  dung, 
which  of  all  animals  is  the  most  offensive  and  of  a  quality  highly  septic.  As  the  calves  are  yeaned,  they 
are  to  be  taken  into  the  pens,  and  suckled  by  their  own  dams,  which  at  first  will  yield  a  far  greater  quan- 
tity of  milk  than  is  necessary  for  their  offspring,  so  that  another  calf  may  be  suckled  thereon  ;  or  the  cow 
may  be  milked,  and  the  cream  be  reserved  for  butter,  or  applied  to  any  other  use  that  the  owner  may  think 
proper.  As  the  calf  increases  in  size,  it  will  require  a  larger  quantity  of  milk  ;  but  whilst  calves  are 
young,  one  good  cow  will  yield  a  noble  supply  for  two  ;  and  when  the  whole  produce  is  demanded  for  one 
calf,  another  new  milch  cow  should  be  provided,  and  these  two  cows  will  abundantly  supjily  the  three 
calves  with  milk  till  the  oldest  is  fit  for  the  butcher;  after  which,  if  necessary,  a  fresh  suckler  may  be 
brought  in,  and  the  business  be  carried  on  progressively  by  keeping  the  house  con.stantly  supplied  with 
calves,  so  tWt  the  whole  milk  may  be  sucked,  as  the  dairy  and  the  fattening  of  calves  by  suckling  cannot 
be  conveniently  united. 

(j84y.  The  only  advantage  ivhick  suckling  can  have,  over  giving  calves  milk  to  drink,  is,  that  the  action 
of  sucking  induces  "  a  greater  secretion  of  saliva,  which,  by  promoting  digestion,  accelerates  the  growth 
and  fattening  of  the  young  animal,  cannot  be  doubted  ;  but  the  secretion  of  that  fluid  may  be  likewise 
l>romoted,  by  placing  an  artificial  teat  in  the  mouth  of  the  calf,  and  giving  it  the  milk  daily  and  at  the 
natural  temperature.  In  the  dairy  districts  of  Scotland,  the  dairy  maid  puts  one  of  her  fingers  into  the 
mouth  of  the  calf  when  it  is  fed,  which  serves  the  purpose  of  a  teat,  and  will  have  nearly  the  same  effect 
as  a  natural  teat,  in  inducing  the  secretion  of  saliva.  If  that,  or  an  artificial  teat  of  leather,  be  used,  and 
the  milk  given  slowly  before  it  is  cold,  the  secretion  of  saliva  may  be  promoted  to  all  the  extent  that  Can 
be  necessary ;  besides  that  secretion  is  not  confined  to  the  mere  period  of  eating,  but,  as  in  the  human 
body,  the  saliva  is  formed,  and  part  of  it  swallowed  at  all  times.     [Alton's  Dairy  Ilusb.  p.  87.) 

6846.  Young  calves,  ivhen  permitted  to  suck  their  JW,  are  olten  seized  with  a  lax  or  scouring  :  to  prevent 
which,  the  calves  for  the  first  fortnight  or  three  weeks  may  be  stinted  in  their  allowance :  and  at  the 
same  time  due  care  should  be  taken  that  they  do  not  pine  or  decrease  in  flesh  for  want  of  milk.  I5ut  after 
this  age  they  should  be  allowed  to  suck  as  long  as  they  choose  ;  and  every  means  ought  to  be  made  use  of 
to  increase  their  appetite,  and  render  them  more  eager  after  their  food.  Chalk  may  be  given  for  this 
purpose,  as  well  as  for  giving  to  the  flesh  a  delicate  whiteness.  An  excellent  astringent  remedy  has  been 
already  given.  (6J5i.'.)  Salt  sprinkled  in  the  trough  will  likewise  act  as  a  stimulus  to  the  appetite;  besides 
which,  it  is  a  common  practice  with  some  people  to  cram  their  calves  with  balls  compounded  of  flour, 
pounded  chalk,  and  milk,  with  the  addition  of  a  small  quantity  of  common  gin.    Of  these  balls  they  give 
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two,  about  tiie  size  of  a  walnut,  once  a  day,  or  oftener,  to  each  calf.  These  balls,  being  very  nutritious, 
in  some  degree  supply  the  place  of  milk,  and  at  the  same  time  the  spirituous  mixture  operates  on  the 
creatures  as  a  soporific,  and  thus,  by  composing  them  to  sleep,  increases  their  disposition  to  fatten  ;  hut 
where  milk  can  be  had  in  sufficient  abundance,  it  is  never  worth  while  to  have  recourse  to  these  factitious 
aids.  When  the  demands  of  the  calf,  however,  are  beyond  the  ability  of  the  cow,  these  balls  come  season, 
ably  to  their  relief  In  order  that  the  calves  may  be  provided  with  sufficient  store  of  milk,  the  pastures 
should  be  changed,  whenever  the  cows  are  found  to  be  deficient  in  this  paiticular;  and  in  the  winter 
time,  sucli  food  as  is  of  a  succulent  nature,  as  grains,  turnips,  &c.,  should  be  always  at  hand  to  supply  the 
want  of  grass;  and  these,  with  a  due  allowance  of  the  sweetest  hay,  should  be  their  constant  aliment 
during  the  time  that  the  cows  are  confined  to  the  yard. 

6847.  The  prices  of  suckling  calves  vary  according  to  the  goodness  of  the  young  anmial,  and  the  time  of 
year  wherein  the  purchase  is  made.  In  general,  sucklers  fetch  the  largest  price  in  summer,  when  veal 
sells  the  cheapest ;  and  the  reason  of  this  arises  from  the  smaller  number  to  be  met  with  at  that  time  than 
in  the  spring.  When  calves  are  slaughtered  at  six  weeks  or  two  months  old,  the  veal  is  seldom  of  a  good 
colour  ;  neither  has  the  flesh  of  these  young  calves  a  taste  equal  to  that  of  animals  suffered  to  live  a  few 
weeks  longer.  To  attain  colour  and  flavour,  it  is  necessary  that  the  calves  should  be  maintained  with 
plenty  of  milk,  and  managed  as  before  directed,  till  they  arrive  at  the  age  of  eight  or  ten  weeks,  according 
to  the  season  of  the  year,  the  more  or  less  kindly  state  of  the  calf,  the  particular  demand  of  the  markets, 
or  other  accidental  circumstances.  In  the  summer  season,  it  may  be  proper  to  dispose  of  them  at  an 
earlier  period  than  in  the  winter;  not  only  on  account  of  their  growing  away  with  greater  celerity  in 
warm  weather,  but  likewise  because  of  the  increased  demand  for  small  veal,  which  is  then  most  saleable. 
During  the  last  three  or  four  weeks,  blood  should  frequently  be  drawn  from  the  calf,  which  will  be  a 
likely  means  towards  rendering  the  veal  of  a  colour  delicately  white  ;  a  circumstance  so  much  attended 
to  by  the  butcher,  that  he  will  commonly  depreciate  such  calves  as,  from  the  appearance  of  their  eyes,  are 
likely  to  die  black,  as  they  term  it,  though  in  other  respects  not  to  be  despised. 

6848.  Calves  suckled  on  their  own  dams  will,  generally  speaking,  fatten  in  a  shorter  time  than  those 
afterwards  brought  in  to  supply  their  places.  The  first  obvious  reason  for  this  difference  in  their  favour 
is,  their  having  been  permitted  to  remain  in  the  place  where  they  were  first  dropped,  and  having  always 
continued  to  suck  the  milk  of  their  dam,  which  must  in  all  reason  be  supposed  of  a  more  nutritious  quality 
to  them  than  that  of  any  other  cow.  Secondly,  the  cow  having  so  lately  calved,  the  aliment  nourishes  and 
fattens  in  a  higher  degree  than  when  the  animal  becomes  stale-railched.  Cow  calves  are  observed  to  fatten 
more  kindly  than  the  male  or  bull-calves;  and  the  latter  are  much  coarser  grained  than  the  former,  and 
their  flesh  less  delicate  in  taste.  Calves  of  the  largest  size  are  fattened  in  Essex,  where  the  business  of 
suckling  seems  to  be  better  understood,  and  more  properly  conducted,  than  in  any  other  county,  and  where 
the  farmer  keeps  the  calves  to  a  greater  age  than  in  any  other  part  of  the  kingdom. 

6819.  Marshal  is  clearly  of  opinion,  that  to  suckle  calves  in  general  after  they  are  ten  weeks  old  is  bad 
management;  for  his  account  in  this  respect  is  uniform,  those  of  nine  or  ten  having  paid  as  much  a  week 
as  those  of  twelve  or  thirteen  ;  and,  although  a  calf  of  six  weeks  old  may  suck  nearly  as  much  milk  as  a 
calf  of  twelve  weeks  old,  yet  for  the  first  month  or  five  weeks  the  quantity  is  considerably  less,  and  this 
advantage  of  their  infancy  is  doubly  as  valuable  to  nine  as  it  is  to  twelve  weeks.  There  can  be  no  doubt 
but  that  the  profit  of  this  system  of  fattening  depends  materially  upon  the  quickness  of  return. 

6850.  In  some  districts,  barley. meal,  linseed  boiled  into  a  kind  of  jelly,  and  similar  articles,  are  given  to 
calves  in  the  course  of  fattening  ;  but  the  methods  above  described  are  greatly  superior,  although  it  must 
be  allowed  that  they  may  sometimes  be  considerably  more  expensive. 

6851.  The  art  of  fattening  calves  for  the  Initchcr  is  practised  in  the  parish  of  Avondale  or  Strathaven, 
with  a  degree  of  success,  according  to  Alton,  which  has  had  no  parallel  in  Scotland.  The  superior  excel- 
lence of  the  Strathaven  veal  has  long  been  proverbial  in  the  Glasgow  and  Edinburgh  markets,  where 
Strathaven  veal  and  that  of  the  best  quality  have  become  synonymous  terms.  The  mode  of  feeding  them 
is  easy  and  natural.  They  are  fed  on  milk,  with  seldom  any  admixture  ;  and  they  are  not  permitted  to 
suckle  their  dams,  but  are  taught  to  drink  the  milk  from  a  dish.  The  only  art  used  in  feeding  calves  in 
the  vicinity  of  Strathaven  is,  to  give  them,  after  the  first  two  or  three  weeks,  abundance  of  milk  ;  to  keep 
plenty  of  dry  litter  under  them,  in  a  place  that  is  well  aired,  neither  too  hot  nor  too  cold ;  and  to  exclude 
the  light,  as  they  are  apt  to  become  too  sportive  when  exposed  to  much  light.  If  a  calf  becomes  costive, 
a  little  bacon  or  mutton  broth  will  give  it  ease  ;  and  if  it  begins  to  purge,  a  small  quantity  of  the  rennet 
used  in  coagulating  milk  will  cure  the  disease.     {Alton's  Dairy  Ilusb.  p.  89.) 

SuBSECT.   6.     Fattening  Horned  Cattle. 

6852.  The  fattening  of  cattle  demands  considerable  and  constant  attention,  and  the  grand  object  is  to 
fatten  quickly.  An  animal  when  in  a  state  of  rearing  may  bo  considered  as  a  vessel  open  at  both  ends,  in 
which  the  supply  and  the  waste  being  nearly  equal  it  can  never  be  filled  :  fattening  an  animal  may  be  con- 
sidered as  an  attempt  to  fill  the  vessel,  and  this  can  only  be  done  by  excess  of  supply.  The  waste  being 
the  same  as  before,  this  excess  must  be  great ;  if  it  is  not  so,  the  vessel  may  be  filled  to  a  gre.iter  height 
than  before  without  ever  becoming  full.  An  important  hint  might  be  taken  from  this  simile  by  many 
farmers,  who  know  little  of  the  difference  between  feeding  and  fattening.  We  have  known  cattle,  shee|>, 
and  swine  kept  for  months,  and  fed  with  a  view  to  fattening  them,  without  their  gaining  a  pound  of  meat. 

6853.  The  food  on  which  cattle  is  fatted  in  summer  is  grass,  commonly  on  j)astures,  but,  in  a  few  in- 
stances, cut  and  consumed  in  feeding-houses  or  fold.yards  :  in  winter  by  far  the  greater  number  are  fatted 
on  turnips,  along  with  hay  or  straw;  oil-cake,  carrots,  potatoes,  and  other  articles  of  food,  are  used  occa- 
sionally, and  in  particular  districts,  oil-cake  chiefly  for  feeding  the  larger  animals  ;  but  few,  compara^ 
tively,  are  fatted  on  any  of  these  without  the  addition  of  turnips  of  one  or  other  of  the  varieties  generally 
cultivated.  A  considerable  number  of  cattle  are  also  fatted  on  the  offals  of  distilleries,  when  dis. 
tilling  from  corn;  a  source  of  supply,  the  frequent  interruption  of  which  has  been  much  felt  in  those 
situations  where  the  soil  does  not  permit  the  extensive  cultivation  of  turnips.  It  is  seldom  or  never  the 
practice  of  the  best  managers  to  fatten  cattle  with  roots  or  other  winter  food  on  the  field,  during  that 
season  ;  but  to  confine  them  to  houses  or  fold-yards,  where  they  are  well  littered,  regularly  fed,  not  liable 
to  be  disturbed,  and  sheltered  from  the  inclemency  of  the  weather,  and  where  the  manure  they  make  is 
an  object  of  very  considerable  importance,  and  of  much  greater  value  than  if  it  were  dropped  at  random 
over  a  whole  field. 

6854.  The  age  at  which  cattle  are  fatted  depends  upon  the  manner  in  which  they  have  been  reared; 
upon  the  properties  of  the  breed  in  regard  to  a  propensity  to  fatten  earlier  or  later  in  life  ;  and  on  the 
circumstances  of  their  being  employed  in  breeding,  in  labour,  for  the  dairy,  or  reared  solely  for  the  butcher. 
In  the  latter  case,  the  most  inproved  bree<ls  are  fit  for  the  shambles  when  about  three  years  old,  and  very 
few  of  any  large  breed  are  kept  more  than  a  year  longer.  As  to  cows  and  working  oxen,  the  age  of  fat- 
tening must  necessarily  be  more  indefinite  ;  in  most  instances  the  latter  are  put  up  to  feed  after  working 
three  years,  or  in  the  seventh  or  eighth  year  of  their  age.  In  general,  it  may  be  said,  that  the  small  breeds 
of  cattle  are  fatted  on  pastures,  though  sometimes  finished  off  on  a  few  weeks'  turnips;  and  that  large 
cattle,  at  least  in  the  north,  are  chiefly  fatted  in  stalls  or  fold-yards,  by  means  of  turnips,  and  the  other 
articles  before  mentioned 

6855.  Stall  feeding  is  the  most  common,  and,  when  judiciously  conducted,  probably  the  most  eligible 
method,  in  regard  to  the  cattle  themselves,  the  economy  of  food,  and  the  expense  of  farm  buildings.  The 
small  shed  and  fold  yard, called  a  hammcl  (28.31.),  are  used  only  for  the  larger  breeds;  but  they  do  not 
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seem  well  calculated  for  an  extensive  system  of  fatting  by  those  who  do  not  breed,  but  purchase  stock 
every  year  from  different  parts.     {Sitp.  A'.  Brit.  art.  Agr.) 

68.56.  T/ie  two  great  points  in  feeding  animals  to  proof,  according  to  the  author  of  the  Far7ner's  Calendar, 
are,  regularity,  and  a  particular  care  of  the  weaker  individuals.  On  the  latter  account  there  ought  ever 
to  be  plenty  of  trough  or  rack  room,  that  too  many  may  not  feed  together ;  in  which  very  common  case 
the  weaker  are  not  only  trampled  down  by  the  stronger,  but  they  are  worried,  and  become  cowed  and 
spiritless,  than  which  there  cannot  be  a  more  unfavourable  state  for  thriving ;  besides,  these  are  ever  com- 
pelled to  shift  with  the  worst  part  of  the  meat.  This  domineering  spirit  is  so  remarkably  prevalent  amongst 
norned  cattle,  that  he  has  a  hundred  times  observed  the  master-beasts  running  from  crib  to  crib,  and  abso- 
lutely neglecting  their  own  provender  for  the  sake  of  driving  the  inferior  from  theirs.  This  is,  much 
oftener  than  suspected,  the  chief  reason  of  that  difference  so  visible  in  a  lot  of  beasts,  after  a  winter's  keep. 
It  is  likewise,  he  says,  a  very  common  and  very  shameful  sight,  in  a  dairy  of  cows,  to  see  several  of  the:ri 
gored  and  wounded  in  a  dozen  places,  merely  from  the  inattention  of  the  owner,  and  the  neglect  of  tipping 
the  horns  of  those  that  butt.  The  weaker  animals  should  be  withdrawn  and  fed  apart;  and,  in  crib- 
feeding  in  the  yard,  it  is  a  good  metliod  to  tie  up  the  master-beasts  at  tlieir  meals. 

6857.  Fattening  cattle,  Donaldson  observes,  are  usually  put  to  grass  in  May  or  June,  according  to  the 
season  and  situation  in  regard  to  climate.  Tlie  period  necessary  for  fatting  an  o.\  for  the  butcher  depends 
on  several  circumstances ;  as  the  condition  he  was  in  when  jiut  to  grass,  the  nature  of  the  pasture,  and 
many  others ;  but,  in  ordinary  cases,  an  ox  will  be  completely  fattened  in  three  months.  Tiiere  is,  he  say.s, 
one  method  of  fattening,  connected  with  the  grazing  system,  that  the  farmers  in  England  are,  from  the 
superior  excellence  of  the  climate,  enabled  to  adopt  with  success,  which  can  never  be  attempted  with  pro- 
priety in  Scotland.  It  is  very  common,  at  the  close  of  the  grass  season,  when  the  fattening  stock  happen 
not  to  be  fully  in  condition  for  the  butcher,  to  render  them  so,  by  giving  them  hay  two  or  three  times  a 
day  in  the  field,  or  in  hovels  erected  for  the  purpose,  into  which  they  have  access  at  pleasure. 

6858.  n'hen  turnips  are  employed  for  the  purpose  of  fattening  cattle,  especially  if  they  are  put  up  to 
the  stalls  in  proper  condition,  which,  considering  the  season  of  the  year  (November),  must,  with  ordinary 
attention,  always  be  the  case,  from  ten  to  thirteen  weeks  is  fully  sufficient  to  render  them  fit  for  market. 

68.'<9.  The fatteningof  cattle  with  grains mxy,  in  some  respects,  be  considered  as  a  branch  of  the  distillery 
business  ;  but  yet  there  are  some  instances  wherein  those  who  cultivate  farms  practise  it  with  a  double 
view — the  obtaining  of  a  profit  on  the  sale  of  cattle,  and  the  acquisition  of  a  valuable  treasure  of  useful 
manure.  Adam,  the  renter  of  the  farm  of  Mount  Nod,  near  Streatham,  in  the  county  of  Surrey,  erected 
a  very  complete  building,  for  the  purpose  chiefly  of  fattening  cattle  on  grains.  In  this  building  might 
sometimes  be  seen  several  hundred  head  of  cattle. 

6860.  The  method  of  fattening  cattle  with  oil-cake,  corn,  cut  chaff,  &c.  is  practised  in  many  of  the  English 
counties,  with  a  degree  of  success  sufficient  to  warrant  farmers  in  other  parts  of  the  island  to  follow  the 
same  practice.  The  cattle  are  commonly  put  up  to  fatten  at  the  end  of  the  grass  season.  Tlie  usual  al- 
lowance of  oil. cake,  after  it  is  broken  in  a  large  mortar,  or,  in  the  fruit  districts,  in  a  cyder-mill,  is  about 
half  a  peck  per  day,  one  half  in  the  morning,  and  the  other  in  the  evening ;  to  which  is  added  hay,  and 
in  some  cases  ground  corn,  that  is,  oats  or  barley  of  inferior  quality,  and  cut  straw,  provincially  "chaff." 
As  bullocks  fattene<l  in  this  manner  get  regularly  five,  and  sometunes  six,  meals  a  day,  it  is  sufficiently 
evident  that,  although  it  may  be,  upon  the  whole,  an  expensive  mode  of  fattening,  yet  it  must  be  both 
expeditious  and  effectual. 


6861.  Bmlh's  alahUshment  for  faltening  cattle  at  JSmilfurd  is 
one  of  the  most  extensive  in  the  neighbourhood  of  London.  It 
was  formed  for  the  purpose  of  consuming  on  the  sjtot  the  jp*ains 
and  wash  of  the  extensive  distillery  of  that  family.  The  Uuild- 
inRisSIOfeet  long,  and  180  feel  wide;  and  calculated  to  contain 
600  head  of  cattle.  It  cost  SOOO/.  The  side  walls  are  about 
10  feel  high,  with  20  windows  on  each  side,  and  8  windows 
at  each  end,  not  glazed,  and  a  few  glazed  skylights  in  Ihe 
roof.  The  roof  forms  one  ridge,  and  the  centre  part  of  it 
affords  space  for  an  ample  hay-loft ;  it  is  supported  by  cast- 
iron  and  wooden  pillars,  so  numerous  as  to  have  the  appear- 
ance, on  first  entrance,  of  a  fortst  of  columns.  A  passage  of  six 
feet,  the  centre  of  which  is  paved  with  plates  of  cast-iron,  is 
continued  round  the  whole  building,  and  between  every  two 
rows  of  cattle  are  passages  of  the  same  width  and  description. 
The  whole  is  lighted  by  tliirtv-six  gas-lights.  The  cattle  stand 
in  stalls  seven  feet  and  a  half  wide;  and  the  space  from  the 
manger  to  the  gutter  behind  the  cattle  is  about  ten  feet :  the 
gutters  Iiave  an  inclination  to  one  end,  and  there  arealsounder- 

}n"ound  drains  having  a  similar  inclination,  into  which  the 
iquid  irom  the  gutters  runs  through  iron  gratings.  There 
is  a  common  manger  which  extends  the  whole  length  of  each 
row  of  cattle,  the  bottom  of  which  is  on  a  perfect  level.  The 
portion  of  this  manger  contained  in  every  double  stall  has  a 
second  bottom,  with  two  ends  let  into  it,  the  second  or.upper 
bottom  descending  to  within  three  inches  of  the  bottom  com- 
mon to  the  whole  manger.  In  the  upper  trough  so  formed,  and 
which,  in  length,  occupies  about  half  of  the  length  of  the  por- 
tion of  the  manger  belonging  to  each  stall,  is  put  the  grains, 
or  other  solid  food ;  the  common  manger  being  for  the  re- 


ception of  the  wash,  or  other  liquid  food  or  drink.  The 
immense  quantity  of  wash  produced  by  the  distillery  is  kept  in 
a  cistern  or  tank  above  the  level  of  these  mangers,  and  in  a 
different  uart  of  the  premises ;  but  pipes  from  this  tank  are 
conducted  under  the  surface  and  communicate  with  each  of 
them,  so  that  by  turning  a  cock  the  whole  of  the  catt'e 
in  any  one  of  the  ranges  are  instantly  supplied  with  wash.  This 
article  serves  both  as  tbod  and  drink,  as  it  contains  the  finer 
particles  of  ihe  ground  malt,  and  the  greater  part  of  the  barlev 
meal  used  in  the  mashing  process.  The  grains  are  kept  in  deep 
pits  about  twelve  feet  square,  and  ten  or  twelve  feet  deep,  some- 
what narrower  at  bottom  than  at  top,  lined  with  bric>  .set  in 
cement ;  and  when  the  grains  are  trodden  in,  and  raLsed  like 
the  ridge  of  a  house,  they  are  covered  with  road  stuti'to  exclude 
the  air,  and  protect  them  from  the  weather.  Little  or  no  litter 
is  u-sed,  and  neither  green  food  nor  hay  uncut  is  ever  given. 
Oil -cake  is  used,  but  not  always ;  it  being  found  that  rough  clover 
chaff  mixed  with  the  grains  and  wash  will  fatten  to  any  ex- 
tent. 

C862.  This  buildinf^,  though  erected  at  great  expense,  is  very 
unsightly,  and  far  from  complete.  It  is  much  too  cold  in  win- 
ter from  the  openness  of  the  roof,  and,  exteriorly,  very  un- 
pleasing  to  the  eve  fiom  its  great  height.  Within,  the  view  it 
utterly  disfigured  liy  seemingly  innumerable  posts,  three  fourths 
of  which  are  of  little  or  no  use.  For  one  third  part  of  the  cost 
an  equally  useful,  and  much  handsomer  structure  might  have 
been  erected.  It  has  never  paid  a  profit  to  its  owners,  who,  if 
they  could  sell  their  wash  and  grains  at  the  present  market 
price,  calculate  that  their  prolits  would  be  considerably  greater 
than  by  consuming  it  on  the  premises. 
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StiBSECT.  7.     Management  of  Coirs  kept  for  the  Dairy. 

6863.  Milch  cows  are  kept  for  the  manufacture  of  butter  and  cheese,  for  the  suckling  of  calves  for  the 
butcher,  and  for  the  immediate  use  of  the  milk. 

686't.  The  kind  of  cow  used  by  the  dairyisls  who  supply  the  London  market  is  chiefly  the  Holdcrness, 
a  variety  of  the  short-horned  breed,  with  large  carcasses  and  short  horns.  They  are  bred  chiefly  in  York- 
shire and  Durham  ;  but  in  part  in  most  counties.  The  Edinburgh  dairies  arc  suiiplied  by  short-horned 
cows  from  Roxburghshire,  and  other  pastoral  districts  in  the  south  of  .Scotland.     For  private  dairies,  the 

variety  bred  in  Ayrshire  (Jig.  864.)  have  a  decided  pre- 
ference, as  giving  a  rich  milk  and  large  proportion  of  but- 
ter ;  and  the  cheese  made  from  the  milk  of  this  breed, 
known  as  Dunlop,  is  decidedly  celebrated.  In  Lancashire, 
the  native  long-horned  breed  is  said,  in  the  Report  of  that 
county,  to  obtain  the  general  preference  :  but  in  Hodgson's 
dairy  at  Caton,  in  tlie  same  district,  it  was  found  that  a 
short-horned  cow,  upon  an  average  of  twelve  months,  will 
yield  nine  quarts  of  milk  in  the  day,  and  four  and  a  half 
pounds  of  butter  in  the  week  ;  and  a  long-horned  cow  gives 
eight  quarts  of  milk  in  the  day,  and  four  iiounds  of  butter 
in  the  week,  for  the  .same  period.  The  cows  of  both  kinds 
hatl  constantly  the  same  kind  of  food ;  but,  in  order  to  have 
the  clear  result,  the  quantity  of  food  consumed  by  each  cow 
of  the  different  breetl  should  have  been  fully  ascertained. 
The  produce  of  milk  and  butter  is  on  the  side  of  the  short. 
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horned  sort ;  but  it  is  not  ascertained  whether  the  neat  balance  is  in  favour  of  the  short  or  long.horned. 
{Lancashire  Rep.  Stil.)  The  Guernsey  breed  is  valued  by  some  for  the  richness  of  the  cream  and  butter ; 
but,  both  for  the  dairy  and  butcher,  it  is  very  unprofitable. 

6865.  JVkere  butter  is  the  principal  object,  such  cows  should  always  be  chosen  as  are  known  to  afford 
the  best  milk  and  cream,  and  in  the  largest  quantity,  of  whatever  breed  they  may  be.  But  the  weight  of 
butter  to  be  made  from  a  given  number  of  cows  must  always  depend  on  a  variety  of  contingent  circum. 
stances :  such  as  the  size  and  goodness  of  the  beasts  ;  the  kind  and  quantity  of  the  food  ;  and  the  distance 
of  time  from  calving.  As  to  the  tirst,  it  need  scarcely  be  mentioned  that  a  large  cow  will  give  greater 
store  of  milk  than  one  of  a  smaller  size  ;  though  cows  of  equal  size  differ  as  to  the  quantity  of  cream 
produced  from  the  milk  of  each  :  it  is,  therefore,  on  those  cows  whose  milk  is  not  only  in  large  abundance, 
but  which,  from  a  peculiar  inherent  richness,  yicUls  a  thick  cream,  that  the  butter  dairyman  is  to  place 
his  chief  dependence  ;  and  where  a  cow  is  delicient  in  either  of  these,  she  should  be  parted  with,  and  her 
place  supplied  by  one  more  proper  for  this  use.  As  to  the  second  particular,  namely,  the  kind  and  quality 
of  the  food,  those  who  would  wish  to  profit  by  a  dairy  ought  to  provide  for  their  cows  hay  of  a  superior 
goodness,  to  be  given  them  in  the  depth  of  winter,  and  this  in  an  unlimited  degree,  that  they  may  always 
feed  till  they  are  perfectly  satisfied  :  and,  when  the  weather  will  permit,  the  cows  should  be  indulged  with 
an  outlet  to  marshes  or  low  meadow-grounds,  where  they  may  feed  on  such  green  vegetables  as  are  pre. 
sent;  which  is  far  preferable  to  the  practice  of  confining  thein  the  whole  day  on  dry  meat,  will  enable 
them  to  yield  greater  plenty  of  milk,  and  will  give  a  fine  yellow  colour  to  the  butter  even  in  the  winter 
season. 

6866.  In  the  vales  of  Buckinghamshire  and  Oxfordshire,  very  great  numbers  of  cows  are  kept  for  the 
purpose  of  butter.  These  fertile  lands  maintain  a  breed  of  large  cows,  which  yield  great  store  of  milk; 
so  that  it  is  no  uncommon  circumstance  for  one  farmer  to  keep  a  herd  of  fifty  or  sixty,  and  to  collect  a 
quantity  of  cream  sufficient  to  fill  a  barrel.churn  of  sixty  gallons  in  a  week.  The  butter  made  from  this 
cream  is  sold  by  the  farmer  or  dairyman  to  persons  who  make  it  their  business  to  purchase  thiS  article  at 
a  stated  price  from  Michaelmas  to  Lady-day,  and  at  an  inferior  rate  from  Lady-day  to  Michaelmas.  The 
butter  thus  collected  is  sent  to  London  every  week  in  waggons.  It  is  consigned  to  the  dealers,  who  retail 
it  to  the  consumer  ;  and  no  small  profit  from  this  traffic  accrues  to  the  waggoner  and  the  butter-merchant. 
This  butter  is  mostly  made  up  in  lumps  of  two  pounds  each,  and  for  that  reason  it  has  obtained  the  name 
of  lump-butter.  Us  flavour  is  peculiarly  sweet  and  agreeable,  which  is  chiefly  owing  to  the  goodness  of 
the  pasture  whereon  the  cows  are  fed  ;  for  this  intrinsic  merit  would  in  vain  be  sought  for  in  butter  made 
from  ordinary  pastures,  how  great  soever  may  be  the  skill  of  the  dairy- woman.  Though  the  grass  should 
be  equally  luxuriant,  the  cows  of  the  same  breed,  and  the  cream  in  like  abundance,  yet  would  a  decided 
preference  still  remain  in  favour  of  the  vale-fed  cows  ;  for,  as  a  fattening  beast  on  rich  land  will  thrive 
much  quicker  than  on  thin  soils,  though  the  herbage  be  shorter  on  the  former  than  on  the  poor  ground, 
so  will  cows  give  a  larger  store  of  milk,  and  that  of  a  more  nutritious  quality,  when  fed  on  deep  fertile 
meadows,  than  if  depastured  on  those  of  inferior  goodness  or  quality. 

6867.  Epping  butter  has  long  been  held  in  the  highest  estimation  ;  and  great  quantities  are  manufac- 
tured in  Cambridgeshire  and  the  adjoining  counties.  The  Cambridge  butter  is  sent  in  small  pans;  it  has 
an  additional  quantity  of  salt  mixed  with  it,  to  insure  its  keeping  for  ten  days  or  a  fortnight ;  and  is  gene- 
rally perfectly  free  from  any  rancid  taste.  Yorkshire,  Lincolnshire,  and  other  neighbouring  counties, 
where  the  land  is  rich  and  fertile,  likewise  supply  large  quantities  of  butter,  which  is  salted  and  put  into 
tubs  for  the  southern  markets. 

6868.  Where  cheese  is  the  principal  object,  the  management  in  respect  to  the  cows  must  be  the  same. 

6869.  When  the  object  is  the  suckling  of  calves,  the  farmer  should  provide  himself  with  a  breed  of  cows 
suited  to  the  quality  of  his  land.  Where  the  farm  abounds  with  fertile  pastures,  watered  with  whclesome 
streams,  and  not  far  distant  from  the  yard,  so  that  the  cows  may  be  turned  immediately  out  of  the  suckling 
house  upon  their  feed,  the  benefit  will  be  in  every  respect  superior  to  what  can  be  expected  from  an  arable 
farm,  or  where  the  green  land  is  in  a  small  proportion  to  the  ploughed ;  for,  in  this  latter  case,  the  cows 
must  depend  for  their  sustenance  chiefly  on  artificial  fodder ;  such  as  clover,  rye-grass,  turnips,  and  other 
roots  and  herbage. 

6870.  The  cow-house  should  be  of  a  size  adapted  to  the  number  of  the  beasts.  Each  cow  should  be 
driven  into  the  house  at  suckling-time,  and  her  head  confined  in  a  proper  manner,  having  some  fodder 
lying  constantly  before  her,  and  a  space  left  between  every  beast.  When  they  become  accustomed  to 
this  kind  of  restraint,  they  will  without  any  trouble  come  into  the  places  destined  for  them,  when  the 
calves  may  be  suckled  with  the  greatest  ease  and  facility. 

6871.  T/ie  time  cows  should  become  dry  before  their  calvijig  is  not  agreed  on,  some  contending  that  they 
may  be  milked  almost  to  the  time  of  their  dropping  the  calf  without  injury  ;  while  others  maintain  that 
it  is  absolutely  necessary  that  they  should  be  laid  dry  from  one  month  to  two,  both  for  the  advantage  of 
themselves  and  their  calves.  It  is  probable  that  much  in  this  business  must  depend  on  the  manner  in 
which  they  are  kept;  as  when  well  fed  they  may  be  continued  in  milk  till  within  a  week  or  two  of  their 
calving,  without  suffering  any  injury  from  it;  but  in  the  contrary  circumstances  it  may  be  better  to  let 
them  run  dry  for  a  month,  six  weeks,  or  more,  according  to  their  condition;  in  order  to  their  more  fully 
recruiting  their  strength.  It  appears  not  improbable,  but  that  the  longer  the  milking  is  continued,  the 
more  free  the  cows  will  be  from  indurations  and  other  affections  of  the  udder ;  which  is  a  circumstance 
deserving  of  attention.  Where  only  one  or  two  cows  are  kept  for  the  supply  of  a  family,  it  is  likewise 
useful  to  know,  tliat  by  good  feeding  they  may  be  continued  in  milk  without  any  bad  consequences  till 
nearly  the  time  of  calving. 

6872.  Cows  sometimes  slip  their  calves  before  they  arc  sufficiently  grown.  Where  this  occurs,  it  is 
essentially  necessary  to  remove  such  cows  immediately  from  the  cow- yards,  or  from  mi.xing  with  the  other 
cattle,  for  a  few  days.  But  where  cows  are  much  subject  to  such  accidents,  it  is  the  best  method  to  get 
quit  of  them  as  soon  as  possible,  as  they  will  seldom  turn  out  profitable  afterwards. 

6873.  Cores  should  be  kept  constantly  in  good  condition  ;  as  where  they  are  ever  suffered  to  become  very 
lean,  and  that  in  the  winter  season,  it  is  impossible  that  they  can  be  brought  to  afford  a  large  quantity  of 
milk,  by  getting  them  into  perfect  condition  in  the  summer  months.  Where  cows  are  lean  at  the  period 
of  calving,  no  management  afterwards  is  ever  capable  of  bringing  them  to  afford  for  that  season  any 
thing  near  the  proportion  of  milk  that  they  would  have  done  if  they  had  been  supported  in  proper  condi- 
tion during  the  winter.  Food  of  the  most  nourishing  and  succulent  kinds  should  therefore  be  regularly 
given  in  suitable  proportions  in  the  cold  inclement  months,  and  the  animals  should  be  kept  warm,  and  well 
supplied  with  pure  water.  Some  advise  their  being  cleaned  by  combing  and  other  means;  but  this  is  a 
practice  which,  though  useful  in  making  them  yield  their  milk  more  freely,  can  perhaps  seldom  be  advan. 
tageously  employed  on  an  extensive  scale. 

6871.  IV'here  the  herd  of  cows  is  extensive,  an  account  should  always  be  kept  of  the  time  when  each  cow 
takes  the  bull,  that  she  may  be  dried  off  at  a  reasonable  distance  of  time  before  the  expected  term  of 
gestation  be  completed.  The  usual  time  when  the  cow  is  dried  off"  is  two  months  beKire  her  calving, 
when  she  ought  to  be  suffered  to  lie  quiet,  and  should  not  be  brought  up  with  the  other  cows  at  milking 
or  suckling-time.  According  to  some,  if  a  cow  be  continued  in  milk  nearer  to  the  time  of  calving  than 
the  period  above  allotted,  it  will  not  only  greatly  injure  her  future  progeny  by  rendering  it  weakly  and 
stunted,  but  will  also  have  an  ill  effect  on  her  own  health  :  while  others,  as  we  have  seen  (687].),  consider 
ten  days  or  a  fortnight  as  sufficient.  When  a  cow  is  four  months  gone  with  calf,  the  fact  may  easily  be 
ascertained  by  pressing  upon  her  oft-flank,  when  the  calf  will  be  felt  to  kick  against  the  hand. 

6875.  Cows  mat/  be  known  to  be  near  the  time  of  calving,  by  springing  at  the  udder  or  at  the  bearing. 
By  springing  at  the  udder  is  meant  the  collection  of  liquid  in  the  bag;  which,  a  few  weeks  before  the  time 
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of  gestation  is  accomplished,  assumes,  in  some  degree,  the  appearance  of  milk,  and  may  be  drawn  from 
the  teats.  To  spring  at  the  bearing,  is  when  this  part  is  more  than  ordinarily  large  and  distended.  Heifers 
are  said  to  spring  soonest  at  bearing,  and  old  cows  at  the  udder.  Some  cows  are  peculiarly  given  to  abor- 
tion.s ;  and  where  this  happens,  they  should  never  be  continued  long  in  the  herd,  as  being  unlikely  to 
yield  any  considerable  degree  of  profit  to  their  owners. 

6876.  Cows  lohich  are  expected  shortly  to  calve  ought  to  be  lodged  at  night  in  a  large  convenient  out- 
house, or  some  other  place,  for  a  week  or  two  previously  to  calving,  as  it  may  be  the  means  of  saving  the 
life  of  the  calf,  and  perhaps  that  of  its  dam  :  for,  when  a  calf  drops  in  the  yard  or  field  under  such  cir- 
cumstances, the  hazard  of  its  perishing  through  the  inclemency  of  the  weather  is  very  great,  and  it  may 
considerably  endanger  the  life  of  the  cow.  But  if,  from  inattention  or  other  causes,  the  creature  should 
catch  cold  by  calving  abroad  in  sharp  winter  nights  (which  may  be  perceived  by  a  refusal  of  her  food,  and 
by  her  trembling  joints),  she  ought  immediately  to  be  driven  into  a  warm  shed,  together  with  her 'calf, 
and  fed  with  sugar-sops  and  ale,  and  with  the  best  and  sweetest  hay,  and  should  not  be  suffered  to  drink 
any  cold  water.  By  this  treatment  she  will  mostly  recover  in  a  few  days  ;  but  should  the  disorder  hang 
about  her,  balls  composed  of  aromatic  cordial  substances  may  be  given. 

6877.  A  ynilch  cow  is  in  her  prime  at  Jive  years  old,  and  will  generally  continue  in  a  good  milking  state 
till  ten  years  old  or  upwards  ;  but  this  depends  greatly  on  the  constitution  of  the  animal,  some  cows,  like 
other  animals,  exhibiting  marks  of  old  age  much  earlier  than  others. 

6878.  Cows  of  large  sixe  yield  great  store  of  milk  when  turned  on  pastures  where  the  grass  is  in  sufficient 
abundance,  or  fed  with  a  constant  supply  of  such  food  as,  from  its  succulency,  conduces  much  towards  the 
nutriment  of  the  creature,  and  enables  her  to  give  large  quantities  of  milk,  such  as  turnips,  grains,  garden 
vegetables,  &c.  But  as  these  large  cows  require  a  more  ample  provision  than  would  fall  to  their  share  on 
the  generality  of  farms,  it  would  seem  that  they  should  not  be  kept  by  those  farmers  whose  land  is  not  of 
the  most  fertile  kind  ;  for,  on  ordinary  keep,  a  small  cow  will  yield  a  fairer  profit  than  one  of  the  York, 
shire  or  Staffordshire  breed,  which,  having  been  bred  on  the  best  kind  of  land,  would  be  starved  where  a 
Scotch  or  a  Welsh  cow  would  find  an  ample  supply  of  food. 

6879.  Those  who  ivould  make  the  utmost  advantage  from  coivs,  either  as  calf-sucklers,  dairymen,  or 
milk-sellers,  should  alv/ays  provide  a  bull  to  run  in  the  herd,  to  obviate  the  perpetual  trouble  of  driving 
them  perhaps  a  mile  or  more  to  the  bull,  and  in  order  to  prevent  the  loss  and  inconvenience  of  their  be. 
coming  frequently  barren.  One  bull  will  generally  be  sufficient  for  twenty  cows.  These  animals  are  in 
their  prime  at  two  years  old,  and  should  never  be  suffered  to  continue  longer  in  a  state  of  virility  than  to 
the  fifth  year ;  as,  after  that  time,  bulls  which  before  were  gentle  and  lay  quiet  in  the  cow  pastures,  are 
mostly  apt  to  contract  vicious  dispositions,  and  become  very  unmanageable.  Whenever  this  happens, 
they  should  be  immediately  castrated.  In  the  principal  town  dairies  of  Scotland,  such  as  Edinburgh, 
Glasgow,  &c.  the  cows  are  never  allowed  to  take  the  bull,  but  are  sold  off,  after  being  kept  a  year  or  less, 
to  the  butcher,  and  fresh  cows  bought  in  their  place.  This  is  one  very  remarkable  difference  between 
the  management  here  and  in  the  town  dairies  of  England. 

6880.  For  feeding  of  stalled  cows,  the  following  directions  are  given  to  the  cow-feeder  in  an  improved 
dairy  establishment  near  Farnham,  in  Surrey  : — "  Go  to  the  cow  stall  at  six  o'clock  in  the  morning, 
winter  and  summer ;  give  each  cow  half  a  bushel  of  the  field  beet,  carrots,  turnips,  or  potatoes  cut;  at 
seven  o'clock,  the  hour  the  dairy-maid  comes  to  milk  them,  give  each  some  hay,  and  let  them  feed  till 
they  are  all  milked.  If  any  cow  refuses  hay,  give  her  something  she  will  eat,  such  as  grains,  carrots,  &c. 
during  the  time  she  is  milking,  as  it  is  absolutely  necessary  the  cow  should  feed  whilst  milking.  As  soon 
as  the  woman  has  finished  milking  in  the  morning,  turn  the  cows  into  the  airing  ground,  and  let  there 
be  plenty  of  fresh  water  in  the  troughs  ;  at  nine  o'clock  give  each  cow  three  gallons  of  a  mixture  com- 
posed of  eight  gallons  of  grains  and  four  gallons  of  bran  or  pollard  ;  when  they  have  eaten  that,  put  some 
hay  into  the  cribs;  at  twelve  o'clock  give  each  three  gallons  of  the  mixture  as  before;  if  any  cow  looks 
for  more,  give  her  another  gallon  ;  on  the  contrary,  if  she  will  not  eat  what  you  give  her,  take  it  out  of 
the  manger,  never  at  one  time  letting  a  cow  have  more  than  she  will  eat  up  clean.  Mind  and  keep  your 
mangers  clean,  that  they  do  not  get  sour.  At  two  o'clock  give  each  cow  half  a  bushel  of  carrots,  field 
beet,  or  turnips  ;  look  the  turnips,  &c.  over  well  before  you  give  them  to  the  cows,  as  one  rotten  turnip, 
&c.  will  give  a  bad  taste  to  the  milk,  and  most  likely  spoil  a  whole  dairy  of  butter.  At  four  o'clock  put 
the  cows  into  the  stall  to  be  milked;  feed  them  on  hay,  as  you  did  at  milking  time  in  the  morning,  ever 
keeping  in  mind  that  the  cow  whilst  milking  must  feed  on  something.  At  six  o'clock  give  each  cow  three 
gallons  of  the  mixture  as  before.  Rack  them  up  at  eight  o'clock.  Twice  in  a  week  put  into  each  cow's 
feed,  at  noon,  a  quart  of  malt  dust." 

6881.  Directions  to  the  dairy-maid  :  —  "  Go  to  the  cow  stall  at  seven  o'clock  ;  take  with  you  cold  water 
and  a  sponge,  and  wash  each  cow's  udder  clean  before  milking;  dowse  the  udder  well  with  cold  water, 
winter  and  summer,  as  it  braces,  and  repels  heat.  Keep  your  hands  and  arms  clean.  Milk  each  cow  as 
dry  as  you  can,  morning  and  evening ;  and  when  you  have  milked  each  cow,  as  you  suppose,  dry,  begin 
again  with  the  cow  you  first  milked,  and  drip  them  each  ;  for  the  principal  reason  of  cows  failing  in  their 
milk  is  from  negligence  in  not  milking  each  cow  dry,  particularly  at  the  time  the  calf  is  taken  from  the 
cow.  Suffer  no  one  to  milk  a  cow  but  yourself,  and  have  no  gossiping  in  the  stall  Every  Saturday  night 
give  in  an  exact  account  of  the  quantity  of  milk  each  cow  has  given  in  the  week."  {Farm.  Mae.  vol.  xv. 
p.  314.) 

6882.  Harlcy's  dairy  establishment  at  Glasgow  has  been  celebrated  since  1813.  The  object  of  the  pro- 
prietor, who  is  engaged  in  various  extensive  concerns,  is  to  supply  the  public  with  new  milk  free  from 
adulteration,  and  to  have  the  cow-house,  cows,  and  milk  kept  in  a  more  cleanly  state  than  by  the  usual 
mode. 

fi883.  i/ar/f;y'icow-/iouieisfitteclupuponanewconsn*liction.  ing  up  the  milk,  and  at  the  same  time  of  admitting  air,  pre- 

The  cattle  stand  in  rows,  twelve  in  arow,  across  the  house,  head  Tents  adulteration  by  the  retailer.    The  cows  are  not  farmed 

and  head,  and  tail  and  tail,  alternately  ;  there  is  a  passaj^e  out  to  milkmen  as  in  London. 

behind  for  cleaning,  and  one  in  front  for  feeding.    In  front  of  6886.  The  stuck  of  cows  for  some  time  hack  has  been  120, 

each  cow  is  a  wire  gratingj  hung  like  a  window  sash,  which  averaging  eleven  English  quarts  each  per  day  ;  but  both  quality 

lifts  up  when  giving  the  sott  food  and  cleaning  the  cribs,  and  and  quantity  depend  much  upon  the  kind  of  food.  Harley  gives 

is  put  down  when  they  pet  hay,  &c.     The  contrivances  for  a  decided  preference  to  the  Ayrshire  breed  of  cows.    They  are 

washing  the  cribs,  collectnig  the  urine,  ventilating  the  house,  bought  chiefly  at  country  fairs,  either  neuly  calved,  or  a  few 

&c.,  give  peculiar  advantages  to  the  establishment,  which  may  weeks  before  calving,  and  never  turntd  out  till  they  go  to  the 

he  summed  up  in  the  following  items :  —  The  health  of  the  butcher. 

cattle  :  the  preservation  of  the  timbers ;  the  diminished  danger  6S.S7.  ThcfMj  of  the  con'S  dttrine  summer  consists  of  cut  grass 

from  fire,  there  being  no  hay-loft  above  the  cattle :  the  pre-  and  green  barley  mixed  with  old  hay;    and  during  winter 

servation  of  the  provender ;  and  the  flavour  of  the  milk.     The  Harley  uses  a  good  many  turnips  and  potatoes,  all  of  which  are 

heat  is  regulated  by  thermometers.    A  circulation  of  air  can  sttamedand  mixed  with  cut  hay  and  straw  ;  also  grains  and 

be  produced,  so  as  to  keep  the  cattle  comfortable  in  the  hottest  distillery  wasll,  when  these  can  be  pot. 

weather,  by  which  their  health  is  promoted.    The  ventilation  6888.  When  there  is  more  ncrv  mitk  than  supplies  the  liemanti, 

also  prevents  the  timber  from  rotting  ;  makes  the  cows  eat  part  is  put  in  the  milk-house  till  next  day,  when  the  skimmed 

their  fodder  tietter,  as  their  breath  is  allowed  to  escape,  instead  milk  is  sold  at  half  price,  and  the  cream  sold  at  1*.  6(/.  per 

of  being  thrown  back  upon  the  food,  as  is  the  case  when  their  quart.    When  any  cream  is  left,  it  is  put  in  a  churn,  and  made 

heads  are  placed  opposite  a  wall.    It  is  well  known  that  milk  into  butter  once  a  week  or  fortnight. 

easily  takes  a  taste  from  any  other  substance  :  of  course,  if  the  6889.  A  talite  of  re^ttlations  has  been  adopted  for  the  times  of 

cow-house  is  611ed  with  bad  air,  the  milk,  while  passing  from  feeding,  milking,  currying  the  cattle,  cleaning  the  house,  &c. 

the  teat  to  the  pail,  and  during  the  time  it  may  stand  in  the  Each  person  has  a  currycomb  and  a  hair  cloth  for  cleaning  the 

house,  will  be  impregnated  with  the  foul  atmosphere.  cows  twice  a  day,  and  a  mop  and  pail  for  the  house,  which  is 

68H1.  In  feeding,  and  nreparinf^  the  food,  Harley  has  made  wa.shed  and  sanded  twice  a  day. 

many  experiments;  and  by  the  mode  he  now  follows,  the  fiH9l^.  The  cleaiUif  state  qf  the  cattle  and  home  make^  it  &  ueAt 

cattle  fatten  and  milk  better,  than  by  the  ordinary  iirocess;  for  visitors  to  see  the  establishment ;  and  the  way  the  vessels 

and  the  milk  has  no  taste  from  turnips  or  other  vegetables.  and  milk-house  are  kept  has  made  some  people  fond  of  milk 

6885.  TIte  arrangement  fbr  milkinfr,  insures  the  cow  to  be  who  formerlv  were  disgusted  at  it,  from  the  manner  in  wliich 

clean  milked,  and  also  prevents  fraud  ;  and  the  mode  of  lock-  many  town  dairies  are  conducted. 

3  U   2 
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PRACTICE  OF  AGRICULTURE. 


Part  III. 


CS91.  The  ttdvaraaet  of  irngoHng  grata  lands  mth  the  me  s 
urine  almost  eitce«i?beUef.  Last  sea.son  some  small  fields  of 
old  irrass  were  cut  six  times,  averagjns  fifteen  mches  m  length 
at  eS-h  cutting,  and  the  s»ard  veiv  thick.  The  soap-suds  of  a 
public  washinK-house  are  applied  to  the  same  purpose  with 


50  per  cent. 
:  for  driTing  the  following 


;oiisiderable  advantag— 
6892.  The  advantage  of  Ihis  fuslem  I 


"6Hy'i  The  admntai'e  of  IhU  lyslem  to  the  owner  of  the  cattle 
ti  shown  by  the  folfowing  abstract,  in  Harle,  s  own  w-ords  ; 
but  the  l*r.efit  of  a  liberal  supply  of  gen.une  milk  to  the 
community  at  large,  particularly  to  children,  it  .s  not  easy  to 

To  the  general  health  of  the  cattle  by  ven. 

tilation  -  *..",,  I         • '    ■ 

To  the  prevention  of  a  duiase  called  grain    ^15  percent. 

sicki 


le  general  health  of  the  cattle  by  ven-  -v 

e  prevention  of  a  diteate  called  grain    I 
ness,  when  fed  on  grains  -  -   f 

e  prerf  ii/ioii  ofsn-elling,  by  eating  young  J 
wet  trass  -    ..      -    .        "     ,.    " 


:ben  feeding 


To  the 

and  wet  Brass  . 

To  the  prei-enfion  of  ^ho/ang, 
on  turnips  or  potntoes,  &c. 

To  larint;  in  the  rj-priue  of  feeding,  by  im- 
proved modes  of  cooking,  &c.  -         - 

To  laiing  of  labour  in  feedini;,  dunging,  Jcc. 
50  per  cent,  as  one  person  will  do  as  much 
as  two  on  the  old  plan ;  but  allow  'iJ  ot 
this  for  draining,  &c.,  leaves  'lb  per  cent, 
profit  on  servants'  wages 


25      do. 


To  saving  of  timber  in  the  building,  as  they 

will  last  more  than  double  the  time 
6893.  Harley  has  a  iteam-cngit 
machinery  ;  — 

A  small  threshing-mill. 
A  straw-cutter. 
A  turnip  and  potato  slicer. 
The  churning  apparatus. 

Pumping  water,  &c.  .  , 

The  same  boiler  that  drives  the  engine  steams  the  Jood, 

6S')I  Wer  much  sliuly,  labour,  and  expense,  the  establish- 
ment is  now  brought  to  such  a  stale  of  iierfecUon,  that  it  re- 
ceives the  cordial  approbation  of  all  who  have  seen  it ;  turnish- 
ing  the  community  with  genume  milk  at  a  comparatively  low 
iiricc.  It  is  admitted,  thai  the  greater  part  of  the  svslem  is 
oriKinal,  and  is  not  to  be  met  with  in  any  part  of  the  kingdom. 
tFnnn.  M'lg.  XV.  189.)  j  .„  k. 

6S93.  T&meritsof  Harlcy-s  system  aie  now  considered  to  be 
greatly  exaggerated  m  the  above  account.  Taking  the  sj-stem 
lltogether,  hmav  be  dns^Tibed  as  essentiallv  that  employed  by 
the  dairy -farmer^  in  Holland  and  the  ^  ether  ands,  described 
at  length  bv  RadcUffand  t^inclair,  and  noticed  m  preceding 
sections  of  the  present  work  from  the  above  and  other  writers. 


Mr.  Rhodes,  and  the  Metropolitan  Dairy  in  ^^^ ^/f^l^^e  Koacy     rr^^^  o  ., 

^yi:a:^^^efr."'::>r^"^i^>r^^n^^n  w^^A^'  '^  ^  .he  Ishngton  and  Metro- 
poUtan  dliries  in  October  1830,  and  the  following  is  a  brief  outline  of  the  result  .- 


6897.  RI,odes's  Islington  dairy  is  the  most  complete  of  <he  <hree 
establishments.    It  has  been  in  existence  for  upwards  of  thirty 
^Irs    having  been  commenced  by  the  fathe.  of  the  present 
possessors,  and  carried  on  for  a  considerable  time  in  the  neigh- 
SoSSSkI  of  Greenwich.    The  number  of  cows  kept  by  the 
present   Messrs.  Rhodes  exceeds,  on  an  average  of  the  yeiu-, 
four  hundrtd  :  at  one  time  these  individuals  are  said  to  have 
had  upwards  of  a  thousand  cows  in  ttieir  different  establish- 
ments    The  surface  on  which  the  buddings  are  placed  is  a 
slooe  of  two  or  three  acres,  facing  the  east ;  and  its  inclination 
Is  about  one  inch  in  six  feet.    The  sh«ls  run  in  the  direction 
of  the  slope:  as  well  for  the  natural  drainage  of  the  gutters, 
and  the  more  easilv  scraping,  sweeping,  and  wheeling  out  of 
the  manure,  as  for  supplying  water  for  dnnking  to  sniall  c^t- 
"oti "oughs,  which  are  fixeS  in  the  walls,  at  the  heads  of  the 
cattle,  in  such  a  manner  as  that  the  one  trough  may  be  sup- 
plied from  the  other  throughout  the  whole  length  of  the  shed. 
The  sheds  are  twentv-four  feet  wide ;  the   side  walls  about 
eight  feet  high  ;  the  roof  of  tiles,  with  rising  shutters  lor  ven- 
tt&lion,  and  with  panes  of  glass,  glaml  into  cast-iron  skeleton 
Sllr.  for  light.    The  Hoor  is  nearly  flat,  with  a  gutter  along 
ttlecemre  :  and  arow  of  s.alU.each  seven  feet  and  a  half  wide, 
and  adapted  for  two  cows,  runs  along  the  sides.    1  he  cow  s  ^e 
fastened  bv  chains  and  rings,  which  rings  run  on  upngnt  iron 
rods,  in  the  comers  of  the  stalU ;  the  common  mode  being  de- 
parted from  only  in  having  iron  rods  instead  of  wocKlen  post,. 
\  trough  or  manger,  formed  of  stone,slate,  or  cement,  of  the 
ordinary  siM  of  thoi  used  for  horses,  and  with  its    upper 
surface  about  eighteen  inches  from  the  ground,  is  hxed  at 
tSrhead  of  each  ttall .    Four  sheds  are  placed  parallel  and  rfose 
to  each  other,  and  in  the  party  walls  are  openings,  abmita  foot 
In  breadth  and  four  feet  hi:;h,  opposite  each  cow.    The  bottom 
of  these  openings  is  alwut  nine  inches  higher  than  «he  upper 
surface  of  the  troughs,  and  is  formed  by  the  upper  surface  of 
the  one-foot -square  cast-iron  cisterns,  which  contain  the  water 
for  drinking.    Each  cistern  serves  two  cows,  which  of  course 
are  in  ditf«ent  sheds,  but  adjoining  and  opposite  each  other. 
All  these  troughs  are  supplied  from  one  large  "stem  by  pipes 
in  a  manner  which  can  be  so  readUy  conceived,  that  w  e  shall 
not  stop  to  offer  a  desmption.    Each  of  thee  troughs  has  a 
wooden  cover,  which  is  put  on  during  the  time  the  cows  are 
eating  their  grains,  to  prevent  their  drinking  at  the  same  time 
and  dropping  grains  in  the  water.    At  the  upper  end,  and  at 
one  conier  of  this  quadruple  range  of  shens,  is  the  dairy,  wh.ch 
coLsU  of  three  roims  ..bo.it  twelve  feet  square  :  the  outer,  or 
measuring  room ;  the  middle,  or  scalduig  roum.  w  ih  a  hre- 
Vlace  and  a  boiler:  and  the  inner,  or  milk  and  butter  room, 
Separated  by  a  passage  from  the  last.     At  the  low  er  end  of  the 
laiige  is  a  square  varil,  surrounde.!  by  sheds;  one  .<r  fattening 
the  cows  w  hen  they  have  ce:.sed  to  give  milk,  and  the  others 
for  store  and  breeding  pigs.    The  pigs  are  kept  /«■  the  punK>,e 
of  consuming  the  casual  slock  of  skim  milk  wHlch  occasionally 
remains  on  hand,  owmg  to  the  fluctuations  in  the  demand. 
This  milk  is  kept  in  a  well,  walled  with  brick  laid  in  cement, 
about  six  feet  in  diameter,  and  twelve  feet  deep.    The  milk 
becomes  sour  there  in  a  very  short  >'"'e:  and,  as  it  is  well 
known,  is  found  most  nourish mg  to  the  pigs  when  g^en  in 
that  state.    Breeding  swine  are  found  most  profitable ,  the 
sucking  pigs  being  sold  for  roasting.    Beyond  this  yard  is  a  deep 
aid  wide  pit  or  pond,  into  which  the  dung  .s  emptied  from  a 
platfomi  of  boards  projecting  into  it.    The  only  rcni.iming 
building  wanted  to  complete  Uie  dairy  esUblishment  1,  a  hous-J 
or  pit  for  containing  the  i-xhausted  malt  (graim),  on  which  the 
cows  are  chieflv  fetf.    .Mi-ssrs.  Rho.les  have  a  buildmg  or  pit 
Of  Uiis  desoripUon  at  some  distance,  where  thej  have  a  smaller 
estal.Ushment.    There  are  a  stack-yard,  sheds,  and  p  Is  for 
roots  straw,  and  hav,  a  place  for  cutting  hav  into  chart,  cart- 
S^  snMn  a  anint^ng-house,  and  other  buildings  and  places 
S^n^io^ibSlsTh  KtSilishinents,  which  it  is  not  necessary 

""foWs"  r/le  cofvs  in  R/,.«les-s  dairy  are  purchased  newly  calved 
m  the  cow  market  held  in  Islington  every  Monf^v  \tey 
are  kept  as  long  as  they  conUnue  to  give  not  less  than  two 


however,  in  procuring  this  breed  was  found  so  great,  that 
Wr.  Rhodes  was  obliged  to  leave  it  off.  '1  he  length  of  time 
during  which  a  cow, treated  as  in  this  establishment,  conDnues 
to  giw  milk,  varies  from  six  months  to  the  almost  incredible 
period  of  two  years.  Me  were  assured  of  there  being  at  this 
moment  several  cows  among  the  390  which  we  saw,  that  had 
stood  in  their  places  even  more  than  two  years,  and  contmued 
to  give  upwards  ofone  gallon  of  milk  daily. 

6S99.  The  treatment  of  the  cons  in  Rhodes's  dairy  differs  from 
that  in  most  other  establishments.  The  cows  are  never  untied 
during  the  whole  period  that  they  remain  in  the  house.  In 
m"  t  other  establishments,  if  not  in  all,  stall-fed  cows  oi-  cattle 
are  let  out  at  least  once  a  dav  to  drink  ;  but  these  ammals  have 
clear  water  continually  beforethem.  They  are  kept  very  clean, 
and  the  sheds  are  so  remarkably  well  ventiated,  by  means  ot 
the  openings  in  the  roofs,  that  the  air  seenied  to  us  purer 
than  that  of  any  cowhouse  we  had  ever  before  examined; 
probably  from  its  direct  pen'endiru'ar  entrance  through  the 
roof,  this,  in  moderate  weather,  being  certainly  far  preferable 
to  its  horizontal  entrance  through  the  side  walls. 

6900.  The  principal  foi'd  of  the  cotvs  in  Rhoiles's  dairy,  as  m  all 
the  other  London  establishments,  consists  of  grains ;  that  is, 
malt  after  it  h.is  been  used  by  the  brewer  or  the  distUlcr.  As 
the  brewing  seasons  are  chiefly  autumn  and  spring,  a  stock  of 
grains  is  laid  in  at  these  seasons  sufficient  for  the  rest  of  the 
year.  The  grains  are  generally  laid  in  pits  bottomed  ;.nd  lined 
with  brickwork  set  in  cement,  from  ten  to  twenty  feet  deep, 
about  twelve  or  sixteen  feet  w  ide,  and  of  any  conven  ,ent  length. 
The  grains  are  firmly  trodden  down  by  men,  the  heaps  being 
finished  like  hav -ricks,  or  ridges  in  which  potatoes  are  laid  up 
for  the  winter,  and  covered  with  from  six  to  nine  inches  ot 
moist  earth  or  mud,  to  keep  out  the  rain  and  frost  in  w.  mter, 
and  the  heat  in  summer.  As  a  cow  consumes  about  a  bushel 
of  grains  a  day,  it  is  easy  to  calculate  the  quantity  required 
to  be  laid  in.  The  grains  are  warm,  smoking,  and  in  a  state 
of  fermentation  when  put  in,  and  they  conunue  fit  for  u^ 
for  several  years ;  lieccming  somewhat  sour,  binUiej  are, 
it  is  said,  asniuch  relished  b.  the  cows  as  when  fresh.  It  u 
common  to  keep  grains  two  or  thr-e  years ;  but  in  thK  e«a- 
blishment  thev  have  been  kept  nine  years,  and  found  perfecUy 
good.  The  exclusion  of  the  air  almost  prevents  the  mtjeff  « 
the  fermenuUon  and  consequent  decomposiuon.  \V  hat  is 
called  distiller's  wash,  which  is  the  remainder  after  distillaoon 
of  a  decoction  of  ground  malt  and  meal,  is  also  given  to  cows, 
but  more  frequently  to  such  as  are  fattening  than  to  those  in 
milk.  The  present  price  of  brewers'  grains  is  four-pence  nalt- 
pcnny  per  bushel ;  of  distillers'  grains,  on  account  of  themeal 
which  they  contain,  nine-pence  a  bushel ;  of  yvash,  thirty-six 
gallons  for  sixiience.  „  ..,.,..«. 

6901 .  Sail  is  given  to  the  cows  in  Rhodes's  dairy  at  the  rate  of 
two  ounces  each  cow  a  day.  It  is  mixed  with  the  grains  which 
are  supplied  before  milking,  about  three  o'clock  m  the  morn- 
ing ;    and  in  Uie  afiemoon,  about   two  o'clock,  just  before 

"'egO'^  Of  green  food  or  roots  portions  are  supplied  alternately 
with  the  grains;  and  in  winter,  when  tares<ir  green  grass  can- 
not be  p;  ocured,  after  the  turnips,  potatoes,  or  mangold  wurzel 
have  been  ealen,  a  portion  of  dry  hay  !s  given. 

6903.  The  produce  of  this  dairy  is  almost  entirely  mi  k  and 
cream  for  private  families  and  for  public  hospiUls  and  other 
institutions.  A  number  of  the  public  esublishments  are  sup- 
plied directly  from  the  dairy,  by  contract;  but  private 
families  are  principally  supplied  by  mUk -dealers :  these  hare 
what  are  called  milk-walks ;  that  is,  a  certain  number  of 
customers  whom  they  call  upon  with  supplies  twic*  a  day  ; 
and  thev  are  thus  enabled  to  ascertain  the  average  ^  »vha' 
their  customers  consume,  and  to  contract  with  Messrs.  Rhodes 
for  this  average.  The  latter  calculate  the  number  of  cows 
sufficient  to  give  the  dealer  the  supply  wanted,  and  this 
number  the  dealer  undertakes  to  milk  twice  a  day,  to  wit,  at 
three  o'clock  in  the  morning  and  at  three  o'clock  in  the  after- 
noon The  milk  is  measured  to  the  dealer,  and  should  he 
Iked  more  than  his  quantity  it   remains  with    the 


■u  uic  V""  ....u....-  .... —  "-  --     r.  -  -       ,        ,i,Tn  ,«t/s      liav,.  inillfpd  more  than  nis  quantity  11    icuiaiiio   «....    «... 

are  kept  as  long  as  they  conunue  to  give  ''"t  '^ '''"; J™^"      d^' -man  •  buTXuld  the  cows  ha/e  been  deficient  in  the 


_i  preferred,  partiv  for  the  usual  reason  of  being  more  ab- 
dant  milkers  than'the  long  horns,  partly  because  the  shortness 
of  their  horns  allows  them  to  be  placed  closer  together,  and 
par'k  JecaiSe  this  breed  is  more  fr^uently  brought  to  niarket 
ihan-any  other.  The  Ayrshire  breed  h.s  been  tried  to  the 
number  if  150  at  a  time,  and  highly  approved  of.  as  affo.d.ng 
a  very  rich  cream,  as  fattening  in  a  very  short  time  when  thev 
have  left  off  givmg  milk,  Md  as  producing  a  bwf  ^hich  sold 
much  higher  than  that  of  the  short  horns.    The  difficulty. 


supply  of  the  cows  and  the  demand  of  the  dealers  are  con- 
tinually var>ing,  it  often  happens  that  considerable  quantities 
of  milk  remain  on  the  dairy-man's  hands,  frequently,  we  are 
told,  as  much  as  sixty  or  seventy  gallons  a  day.  This  quanuty 
is  iilriced  in  shallow  earthen  ves-sels,  to  throw  up  the  cream  in 
the  usual  manner  ;  this  cream  is  churned,  and  the  butter  sold, 
and  the  skim-milk  as  well  as  the  butter-mUk  is  put  in  the 
cessiKxil  for  the  pigs. 


Book  VIL 
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GOO  I.  The  management  of  Rhndes's  <htiry\&  committed  to  three 
persons : — A  clerk,  who  keeps  the  books,  collects  debts,  ]>ays  and 
receives;  a  man,  who  superintends  the  fetdinp  and  the  treat- 
ment of  the  stock,  and  has  tlie  general  care  of  the  premises ; 
and  a  dairy-woman,  who  sees  the  milk  measured  to  the 
dealers,  and  sujierint^ndn  the  dairy.  The  cows  are  purchased 
and  sold  bv  regular  salesmen. 

G'JO.'j.  Linjcock's  dairy  esUiblishment  is  also  situated  at  Isling- 
ton, and  covers  a  number  of  acres.  The  cows  varj  in  amount 
from  4(10  to  700;  but  there  are  open  sheds  sufficient  to 
sheltt-r  from  SOOO  to  9000  head  of  cattle,  and  these  sheds  are 
accordingly  appropriated  to  taking  in  cattle  for  the  nights  pre- 
vious to  the  days  on  which  Smithfield  market  is  held.  We 
shall  only  notice  those  particulars  in  which  this  establishment 
differs  from  that  of  Messrs.  Rhodes.  The  cows  are  fed  in  the 
same  manner,  with  the  exception  of  not  receiving  any  salt 
among  iheir  grains;  but  the  nav  is  salted  when  put  into  the 
rick.  They  are  turned  out  once  a  day  to  drink  from  troughs 
in  the  yards,  remaining  out  from  half  an  hour  to  three  hours, 
according  to  the  weather  and  the  season  of  the  year.  From 
the  end  of  June  till  Michaelmas,  the  cows  are  turned  into  the 
fields  from  six  o'clock  in  the  morning  till  eleven  o'clock,  and 
from  two  o'clock  in  the  afternoon  till  about  three  o'clock  in 
the  following  morning.  The  remaining  hours  of  the  twenty- 
four  they  are  in  the  cow-houses  for  the  purpose  of  being  milked. 
The  cows  are  ket»t  in  use  much  longer  than  at  Messrs.  ilhodes's 
establishment.  Those  which  become  barren  are  fattened  in 
the  ^aine  manner  on  grains,  oil-cake,  and,  «  hat  is  rather  un- 
common, boiled  linseed.  This  linseed  is  boiled  in  a  common 
boiler,  and  when  reduced  to  a  puip,  let  out  by  tubi^s  into  large 
wooden  cisterns,  where  it  is  mixed  wiih  clover-chaff,  roughly 
cut,  and  sometimes  with  grains,  and  afterwards  given  to 
the  cattle.  Those  cows  which  are  good  milkers  are  allowed 
to  take  the  bull,  for  which  purpose  eight  bulls  are  kept.  The 
usual  period  of  keeping  the  cows  is  three  or  four  years ;  the 
calves  are  sold  in  Smiihlield,  when  only  a  few  days  old,  to 
those  whose  business  it  is  to  take  them  to  the  country  and  feed 
them  for  the  butcher.  Mr.  Laycock  has  an  extensive  farm  at 
Holloway,  another  at  Enfield,  and  one  at  Clapton ;  at  one  or 
other  of  these  farms  the  cows  in  calf  are  kept  when.dry.  The 
hair  of  the  tails  is  kept  short  to  avoiil  the  risk  of  dirtying  the 
milk,  and  their  bodies  are  sometimes  curry-combed.  The 
fattening  cows  stand  with  their  hind  feet  on  planks,  laid  as 
part  of  the  pavement,  the  latter  consisting  of  rather  small 
shari>  stones.  The  pigs,  in  addition  to  milk  kept  till  it  be- 
comes sour,  are  fattened  with  ground  linseed  and  grains. 
The  manure  made  by  the  cattle  and  pigs  is  very  consi- 
derable, and  is  all  used  on  Mr.  Laycock's  own  farms.  I'he 
establishment  here,  as  well  as  a  dairy  and  cattle  repository, 
may  be  considered  as  a  central  farm-yard  to  three  hay-farms, 
an(l  there  are,  accordingly,  implements  of  various  kinds, 
stables,  a  carpenter's  shop,  smith's  shop,  wheel-wright,  &c.  &c. 
Mr.  Laycock  himself  seems  to  take  the  entire  management, 
assisted  by  a  clerk  and  a  very  active  house-keeper,  with  a  dairy- 

690G,  The  MetropoliUtn  Dairy  establishment  is  situated  in  the 
Edgeware  Iload  ;  it  was  founded  by  the  late  Mr.  Rhodes  fifteen 
years  ago,  and  after  undergoing  various  changes,  and  among 
others  being  possessed  by  one  of  the  bubble  companies,  from 


which  its  present  name  is  derived,  is  now  the  property  ot 
Mr.  Wilberforce.  It  stands  on  less  than  an  acre  of  ground,  and 
is  well  arranged.  It  is  calculated  for  3G0  cows,  and  it  now 
contains  3^0,^  most  of  which  are  in  milk,  but  some  are 
fattening.  The  cowhouses  are  in  parallel  ranges  twenty- 
four  feet  wide,  the  side  walls  eight  feet  high,  the  space 
allowed  for  each  cow  about  three  feet  nine  inches,  and  the 
greater  number  of  cowhouses  without  stalls.  There  is  one 
gutter  in  the  ctntre,  and  no  raisid  foot-path  there;  it  being 
tound  that  the  latter  is  very  apt  to  make  the  cows  stumble, 
when  turned  out  upon  any  occasion.  It  is  true,  these  occasions 
are  rare,  for  the  cows  here,  as  in  Messrs.  Rhodes's  establishment, 
are  never  untied  from  the  day  they  are  put  into  the  milking  shed 
till  they  are  removed  to  the.  f  ittening  sheds,  or  till  they  are 
taken  out  to  be  sold,  or  to  be  sent  into  the  country  to  remain 
till  calving  time.  A  cow  so  treated  seldom  produces  more  than 
two  calves,  remaining  after  each  calf,  at  an  avt-rage,  eighteen 
months  in  milk.  There  is  one  cow  here,  however,  whiih  has 
given  milk  upwards  of  three  vears  since  she  calved,  still  pro- 
ducing a  gallon  and  a  half  a'day.  The  cows  are  milked  at 
three  o'clock  in  the  moming,  and  two  o'clock  in  the  afternoon, 
and  the  milk  disposed  of  to  dealers.  The  food  consists  of  grains, 
which,  instead  of  being  kept  in  pits  in  the  open  air,  are  pre- 
served in  the  cellar,  or  lower  part  of  a  building,  about  four- 
teen feet  deep,  the  upper  floor  serving  as  a  hay-loft,  or  chaff- 
cutting  room.  To  protect  the  grains  from  the  influence  of  the 
air,  they  are  covered  to  the  depth  of  a  foot  wiih  cow-dung. 
Grass  and  roots  constitute  the  rest  of  their  food  ;  dry  hay  being 
seldom  given,  and  the  chafl'  of  clover  hay  being  always  mixed 
with  grains  or  wash.  The  cows  are  never  turned  out  to  water; 
but  tirom  a  large  cistern  pipes  are  conducted  to  every  cow- 
house, and  at  a  certain  hour  every  day  (one  o'clock)  the  water 
is  turned  into  the  manger,  which  is  oh  a  perfect  levGl,  and  it 
runs  slowly  past  each  cow,  who  drinks  at  pleasure.  When  any 
cow  becomes  sick,  she  is  bltd,  and  purged  by  giving  her  one 
pound  of  Kpsom  salts,  with  two  ounces  of  flower  of  sulphur, 
and  abundance  of  warm  water.  This  mode  of  treatment 
seldom  or  never  fails.  Four  bulls  are  kept  for  the  cows ;  and  ag 
there  is  no  farm  belonging  to  the  establishment,  when  a  cow  in 
calf  becomes  dry  or  nearly  so,  she  is  sent  to  any  grass  farm  iri 
the  country,  till  near  her  .calving  time.  To  render  a  cow  dry, 
it  is  only  necessary  to  give  two  or  three  extra-doses  of  salt  in 
her  food.  The  quantity  of  salt  given  here  daily  with  the 
grains  is  not  much  more  than  an  ounce  a  diTy,  on  account 
of  its  drying  quality.  Manure  has  been  sent  from  this 
establishment  to  Yorkshire;  but  this  is  found  not  to  pay; 
and  of  so  little  value  is  it  considered  as  manure,  that  as 
much  as  possible  of  the  fluid  part  is  discharged  by  the  com- 
mon sewer;  and  the  present  proprietor  contemplates  to  com. 
press  the  more  consistent  material  into  small  squares  like 
peats  for  fuel.  By  a  h\drau!ic  press  we  have  no  doubt  that 
a  two-horse  cart  load  of  any  common  cow-dung  might  be  re- 
duced to  the  size  of  a  cubic  foot.  The  cows  in  this  establish- 
ment, as  in  the  two  others,  are  very  sparingly  littered  ;  what  is 
given  is  chiefly  laid  about  Ibeir  fore  legs,  and  in  consequence 
the  other  parts  of  the  cowhouse,  for  want  of  under-ground 

S utters,  as  in  Holland  and  Germany,  are  always  watery  and 
irty. 


np()7.  The  defects  of  the  London  dairy  establlshrnents  appear  to  us  to  be  chiefly  want  of  cleanliness,  and 
inipt'rfect  ventilation.  The  first  is  to  be  removed  by  under-ground  gutters,  covered  with  oak  plank  pierced 
with  numenms  holes  ;  and  by  the  more  abundant  supply  of  litter  :  the  second  by  openings  in  the  roof  as 
at  Messrs.  Rhodes's  establishment,  whirh,  as  we  have  said  before,  seems  the  most  perfect  in  that  respect 
of  the  three  just  examined.  Compared  with  the  Dutch  and  German  dairies  (p.  525.  587.  and  (ill.  J,  and  with 
that  of  Harley  of  Glasgow  (p.  68SL^),  they  are  very  deficient  both  in  original  design  and  in  management. 
It  is  a  great  mistake  to  suppose  that  they  are  lucrative  concerns ;  and  the  idea  is  by  no  means  pleasing  of 
consuming  milk  chiefly  manufactured  from  grains  and  distiller's  wash,  and  produced  by  cows  deprived  of 
all  exercise  in  the  open  air.  Not  more  agreeable  is  the  knowledge  of  the  fact  tliat  tlie  London  market  is 
supplied  with  so  large  a  proportion  of  cattle  fattened  chiefly  on  oil-cake.  According  to  a  calculation  we 
formed,  the  three  establishments  mentioned  must  supply,  at  an  average  of  the  year,  nearly  thirty  fat 
cattle  weekly.  Booth's  estabhshment,  already  described  ili8tJl.),  probably  furnishes  half  that  number  at 
the  average  of  the  year  ;  and  taking  into  consideration  other  establishments  for  fattening  on  oil-cake  and 
grains,  local  and  provincial,  we  shall  probably  not  be  far  wrong  in  estimating  that  this  description  of  beef 
is  at  alt  times  the  prevalent  one  in  the  London  market.  The  cattle  fed  in  pairs  in  hammels,  [\  S?831.) 
that  is,  i>ermitted  to  walk  about  in  an  open  shed,  as  in  Berwickshire  and  East  Lothian,  must  produce 
a  very  different  description  of  beef.  The  time  will  no  doubt  arrive  when  oil-cake  beef  will  not  find  a 
market  in  Kngland,  but  when  the  cattle  so  fed  will  be  sent  alive  in  steam  boats  to  the  Continent,  or 
other  parts  of  the  world,  where  the  taste  of  the  inhabitants  in  the  article  of  butcher's  meat  is  less  refined. 
Already  country  dairies  have  sprung  up  at  the  distance  of  from  five  to  twenty  miles  from  London,  and  the 
milk  and  cream  are  sent  to  town  in  close  vessels  in  spring  carts,  which  go  at  a  rapid  trot.  When,  instead 
of  these  spring  carts,  rail-roaris  are  established,  on  which  carriages  may  go  at  the  rate  of  thirty  miles  an 
hour,  the  milk  and  butter  used  by  the  commonest  people  of  London  will  be  of  as  ^ood  a  quality  as  th^t 
now  used  almost  exclusively  by  gentlemen  who  have  country  seats. 


SuBSECT.  8.      Working  of  Horned  Cattle* 

6908.  The  arguments  for  and  against  the  ivor king  of  oxen  have  been  already  stated.  (4828.)  Though 
horned  cattle  are  gradually  disappearing  as  beasts  of  labour,  it  is  probable  they  will  in  many  places  be 
occasionally  used  as  a  siibstitute  for  horses,  or  to  get  up  one  or  two  additional  teams  on  extraordinary 
occasions.  Indeed  we  see  no  objection  to  the  occasional  u«e  of  both  oxen  and  cows  for  this  purpose  ;  more 
especially  in  cases  likely  to  occur  in  the  farming  of  an  extensive  proprietor,  such  as  breaking  up  his  park, 
or  cutting  down  and  carting  away  timber,  eartli,  gravel,  &c.  to  a  greater  extent  than  can  be  readily  per- 
formed by  the  ordinary  teams  of  the  establishment.  Kor  these  and  similar  purposes  of  amateur  farmers, 
and  probably  for  some  purj)Oses  on  the  farms  of  rent-paying  cultivators,  the  horned  cattle  of  the  farm  may 
attbrd  a  valuable  resource.  For  these  reasons,  it  seems  fitting  in  this  work  not  to  consider  the  working  of 
oxon  as  altogether  an  obsolete  practice ;  and  we  shall,  therefore,  notice  the  training,  harnessing,  shoeing, 
a^G  of  being  put  to  work,  and  general  treatment  of  these  animals  so  employed. 

tZX)9.  The  training  of  the  calf  intended  for  labour,  acc((rding  to  sonu-,  should  commence  at  an  early 
period;  and  after  being  accustomed  to  be  handled,  he  should  be  tauj^iit  to  present  his  foot  to  the  shoeing 
fimith,  as  readily  as  the  horse,  which  is  partially  the  practice  in  some  places.  No  animal,  however,  Is  so 
easily  broke  as  the  ox  at  any  age ;  and  in  most  countries,  where  they  are  \iscd  in  labour,  they  are  never 
handled  till  harnessed  and  put  in  the  pltnigh,  or  to  drag  a  tree.     This  is  the  case  both  in  Devonshire  and 
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Herefordshire,  and  as  tliey  are  only  worked  a  few  years  it  does  not  seem  desirable  to  be  at  any  great  ex- 
pense  in  their  training.     The  Roman  practice,  in  this  particular,  may  deserve  imitation.  (99.) 

6910.  Workinf;  oxen  when  kept  in  a  house  are  generally  confined  to  their  places  by  the  same  sort  of 
fastening  used  for  cows,  [fig.  865.),  in  which  their  neck  has  free  play  between  two  upright  spars  j  but  in 

855  some  establishments  a  ring 

of  a  particular  description 

(fig.  866.)  is  used,  to  which 

they  are  tied  by  a  halter 

attached  to  a  head  strap  or 

bridle.     The  ring  is  gene. 

rally  screwed  into  the  front 

of   the  manger  or  eating 

trough.    The  cattle  fasten. 

ing  used  in  Devonshire  is 

^^_^____       a  wooden  bow  put  on  their 

II         II  jT        [1  necks  and    fastened  to   a 

'-' *'  round  post.    The  bow  con. 

sists  of  two  pieces ;  the  yoke,  which  has  two  slits  terminating 
in  round  holes;  and  the  bow,  which  is  made  of  split  ash,  and 
has  a  knob  at  each  end.  These  knobs  being  put  through  the 
round  holes,  the  elasticity  of  the  bow  forces  it  along  the  slit 
and  prevents  it  from  returning. 

6911.  Harness  for  labouring  cattle  is  of  three  kinds:  that  for  bearing  as  saddles  some  sorts  of  oxen 
yokes  ;  that  for  drawing  or  pushing,  as  traces,  brechins  of  saddles,  &c.  ;  and  that  for  guiding  the  animals, 
as  bridles,  halters,  reins,  &c.  These  articles  are  of  considerable  expense,  but  when  taken  care  of,  kept 
dry,  and  the  iron  joints  and  leathers  oiled  occasionally,  they  will  last  a  long  time.  In  making  all  harness 
for  beasts  of  labour  great  care  ought  to  be  taken  to  avoid  superfluous  materials  which  only  encumber,  and 
ornaments  which  only  add  to  the  expense.  The  London  harness  is  much  too  heavy  for  agricultural  pur. 
poses  ;  that  of  Berwick  or  Newcastle  is  much  more  light  and  sufficiently  strong. 

6912.  The  most  approved  kind  of  harness  for  the  ox  is  little  different  from  that  of  the  horse,  except  in 

ggY  the  shape  of  the  collar.    In  many  places  however,  and  especially 

on  the  Continent,  the  ox  draws  solely  by  the  withers,  by  means 
of  what  is  called  a  yoke  and  bow.  (fig.  867.) 

6913.  The  shoeing  of  oxen  is  a  practice  which  is  yet  far  from 
being  performed  in  a  perfect  manner.    Clark  says,  that  in  many 
parts  of  France,  where  the  ox  is  used  for  draught,  it  is  some- 
times necessary  to  employ  eight  shoes,  one  under  each  nail ;  or 
four,  one  under  each  external  nail ;  and  sometimes  only  two, 
one  under  the  external  nail  of  each  fore  foot.     In  this  country 
two  pieces  or  shoes  to  each  foot  are  generally  made  use  of,  being 
mostly  fixed  on,  especially  in  the  northern  districts,  with  three 
or  four  large.headed  nails  to  each  shoe.    They  are  fitted  on  in 
a  similar  manner  to  those  of  the  horse.     But,  as  the  shoes  of 
these  animals  from  the  smallness  of  the  pieces  are  so  liable  to 
break,  it  has  been  suggested  to  have  them  shod  with  whole  shoes  in  the  manner  of  the  horse ;  but  how 
far  this  practice  would  answer,  must  depend  upon  future  trials.     As  there  is  much  trouble  in  the  shoeing 
869       of  oxen,  from  the  necessity  for  casting  them 
each  time,  it  has  been  found  requisite  to  have 
recourse  to  contrivances  for    shoeing    them 
standing  (fig.  868.) 

69U.  An  ox  shoe  (fig.  869.)  consists  of  a  flat 
piece  of  iron,  with  five  or  six  stamp  holes  on 
the  outward  edge  to  receive  the  nails  ;  at  the 
toe  is  a  projection  of  some  inches,  which,  pass- 
ing in  the  cleft  of  the  foot,  is  bent  over  the 
hoof,  so  as  to  keep  the  shoe  in  its  proper 
place.  This  projection  is  not,  however,  em. 
ployed  in  the  general  practice  of  making 
these  shoes. 

6915.  The  age  at  which  an  ox  may  be  worked  is  from  two  and  a  half  to  three  and  a  half 
years.  Some  begin  at  two,  but  it  ought  to  be  for  very  light  operations,  and  such  as 
are  not  of  long  duration.  The  period  to  which  the  ox  is  worked  varies  from  his  fifth 
to  his  tenth  year. 

6916.  Parkinson^s  father  used  to  make  up  occasionally  an  ox  team  for  the  plough  of  four  oxen  and  one 
horse  as  a  leader,  which  he  found  did  about  two  thirds  of  the  labour  of  two  horses.  There  are,  he  says, 
great  objections  to  ox. teams  in  the  plough.  He  has,  however  found  them  useful  in  some  sorts  of  farm- 
work,  from  their  slow,  steady  pace;  as  in  scarifying,  leading  dung,  &c.,  as  the  work  suits  tliem  from  its 
being  easy,  and  having  a  great  deal  of  standing  :  they  are,  says  he,  much  more  cheaply  kept  than  horses, 
and  eat  straw  in  the  winter,  and  are  valuable  for  making  dung.  He  never  saw  this  practice  injure  their 
growth.  They  may  be  worked  from  two  till  five  years  old,  without  any  loss  of  time,  as  they  grow  to  that 
age,  and  are  then  both  larger  and  better  beef  than  three- year.old  steers.  He  therefore  recommends  ox- 
teams  for  leading  dung  and  the  other  odd  jobs,  but  not  to  plough  and  harrow.  If  they  are  worked  to 
the  age  of  eight  or  ten  years,  it  is,  he  thinks,  a  real  injury  to  the  public,  and  an  unprofitable  practice  to 
the  farmer. 

6917.  Bakcwell  used  to  work  his  heifers  moderately,  whilst  carrying  their  first  calves;  an  unobjection- 
able practice,  provided  they  arc  well  fed.  Bulls  are  generally  allowed  to  be  good  labourers,  and  capable, 
if  high  fed,  of  vast  exertions. 

6918.  The  length  of  time  per  day  which  an  ox  is  kept  in  the  yoke  varies  according  to  the  kind  of  labour, 
and  the  age  and  keep  of  the  ox.  If  an  ox  is  fed  on  hay,  oats,  and  some  roots,  he  will  plough  four  days  a 
week  ;  but  if  on  straw  and  roots  only,  not  above  three  days.  In  the  former  case  he  is  worked  two  whole 
days  and  two  half  days,  and  in  the  latter  case  six  half  days.  The  latter  is  the  best  plan,  for  which  reason, 
where  oxen  are  regularly  worked,  two  pairs  should  be  kept  for  each  ploughman. 

6919.  The  most  desirable  breeds  of  oxen  to  work  are  the  Devonshire  and  Herefordshire  varieties,  which 
are  long-legged,  quick-stepping  animals.  Lord  Somerville,  who  has  carried  the  working  of  oxen  to  greater 
perfection  than  any  one  else,  prefers  the  Devon  breed,  which  most  cultivators  consider  the  quickest 
walkers  in  England.  When  horned  cattle  are  only  worked  occasionally,  whatever  sort  of  animals  are  on 
the  farm,  whether  bulls,  cows,  or  oxen,  of  good  or  bad  breeds,  will  necessarily  be  employed. 

6920.  The  food  of  horned  cattle  employed  in  labour  must  be  substantial.  It  is  a  great  mistake  to  suppose 
they  can  work  on  straw  alone.  Unless  they  have  roots  added  to  straw  in  winter,  and  green  food  in  summer, 
it  will  be  an  idle  attempt  to  harness  animals  so  nourished.  The  best  and  indeed  the  only  way  is  to  feed 
them  well  with  straw,  coarse  hay,  roots,  green  herbage,  or  pasturage,  as  the  season  and  other  circunv. 
stances  may  indicate. 


Book  Vil.  PHYSIOLOGY  OF  THE  BULL  AND  COW.  101] 

SuBSECT.  9.      Anatomy  and  Physiology  of  the  Bull  and  Coiv. 

6921.  The  general  structure  of  the  hull  and  coW^xesents.  some  peculiarities  when  compared  with  the 
horse,  whose  anatomy  having  been  fully  explained,  will  be  taken  as  the  subject  of  comparison.  The  ox, 
as  an  animal  machine,  displays  less  complexity  of  structure  than  the  horse  ;  but  the  principal  differences 
between  the  two  will  be  found  to  arise  from  the  evident  intention  of  nature  to  bound  the  locomotion  of 
horned  cattle :  the  limbs  of  the  ox  are  therefore  not  found  favourable  to  speed ;  nor  does  his  general  mass 
betray  that  symmetrical  proportion  and  mechanical  composition  that  would  fit  it  to  be  acted  on  to  advan- 
tage, as  it  regards  quick  motion,  by  the  powerful  muscles  he  evidently  possesses  ;  for  strength  alone  will 
not  produce  speed. 

6922.  The  skeleton  of  the  ox  is  formed  under  the  above  view ;  and  though  the  number  of  his  bones  differs 
little  from  that  of  the  horse,  the  general  form  differs  materially ;  —  the  frontal,  the  occipital,  and  indeed 
most  of  the  bones  composing  the  skull  are  broad  and  extended,  while  to  the  former  are  appended  the  horns. 
These,  as  we  have  seen  (1859.),  partake  of  the  nature  of  true  bone,  placed  within  a  membranous  envelop- 
ment of  a  mixed  nature  between  cuticle  and  cartilage.  The  ox  has  no  upper  nippers  ;  the  grass  being 
cropped  into  a  tuft  by  means  of  the  tongue,  is  cut  off  by  the  under  nippers ;  whereas  in  the  horse  it  is 
nipped  off  by  the  approximation  of  both  incisive  teeth. 

6923.  The  vertebra;  or  ?ieck  bones  are  the  same  in  number  and  form  as  in  the  horse  ;  but  from  the  dimin- 
ished elevation  of  the  head,  and  the  peculiarity  of  attachment  of  the  great  su.spensory  ligament,  the  ox 
has  no  cervical  crest.  The  dorsal  v^rtebrse  are  thirteen,  with  spinous  processes,  or  withers  less  high.  The 
lumbar  vertebra;  are  six,  and  the  sacral  four  ;  the  coccyx  or  bones  of  the  tail  are  indefinite  in  number, 
from  eighteen  to  twenty-five.  Tlie  pelvic  bones  in  the  ox  are  very  large ;  and  the  rugged  outline  of  the 
rump  in  cattle  arises  from  the  great  rising  of  the  spine  of  the  ilium,  and  tuberosity  of  the  ischium  :  the 
ribs  are  thirteen,  eight  of  them  true,  and  five  false  ;  and  upon  the  former  rest  the  scapuljB,  which  do  not 
materially  differ  from  those  of  the  horse. 

692-1.  The  fore-limb  bones  are,  the  arm,  and  the  fore-arm,  which,  as  in  the  horse,  is  composed  of  the  rMius 
and  ulna,  and  bears  a  general  resemblance  to  that  of  the  horse.  The  knee  is  composed  of  four  bones  in 
the  first  row,  and  two  in  the  second,  which  renders  that  joint  inferior  to  that  of  the  horse  in  complexity 
and  elasticity  :  the  same  holds  good  with  regard  to  the  hock,  where  the  bones  entering  its  composition  are 
also  less  numerous  than  in  the  horse.  The  canon  or  shank  has  no  splint  bones  attached  to  it,  but  it  is 
lower,  and  enlarges  into  two  articular  portions  corresponding  with  the  metacarpal  before,  and  metatarsal 
bones  behind :  thus,  from  the  ))astern  downwards,  the  limb  is  double,  and  ends  in  two  separate  hoofs,  which 
present,  individually,  a  similarity  of  structure  and  design  to  the  single  hoof  of  the  horse,  but  less  developed  ; 
to  the  posterior  part  of  each  are  appended  two  imperfect  phalanges  or  claws,  thus  keeping  a  connection 
with  the  digiti. 

6925.  The  hinder  limbs  present  nothing  remarkable,  but  preserve  the  same  increased  simplicity  of  struc- 
ture with  the  fore. 

6926.  The  viscera  of  the  chest  offer  no  peculiarities  from  those  of  the  horse  to  deserve  notice ;  neither  is 
the  economy  of  the  organs  concerned  different. 

6927.  The  viscera  of  the  belli/  of  the  ox  have  some  specialities,  the  principal  of  which  consist  in  the 
digestive  organs,  which  differ  in  "form,  structure,  and  economy,  in  some  essential  particulars,  from  the 
same  system  in  the  horse. 

6928.  The  ox  has  four  stomachs,  in  V)hich  formation  the  goat,  sheep,  camel,  and  deer  participate.  As 
it  is  necessary  that  these  animals  should  collect  much  herbage  for  their  support;  and  as  it  would  fatigue 
and  keep  them  too  long  in  motion  to  gather  and  masticate  such  a  quantity  at  the  same  time,  so  a  peculiar 
provision  has  been  made  for  them,  by  which  they  first  hastily  collect  their  food,  pass  it  into  a  reservoir, 
and  afterwards  commence  the  mastication  of  it  at  their  leisure. 

6929.  The  first  stoniach,  rumen,  or  paunch,  is  a  very  large  membranous  and  muscular  bag,  principally 
occupying  the  left  side,  and  extending,  when  full,  from  the  middle  of  the  ribs  to  the  haunch,  into  which 
the  unruminated  food  is  received;  consequently,  it  is  the  over-distention  of  this  which  occasions  the 
malady  called  hoven  :  it  is  in  this  stomach  also  that  the  concretions  called  hair  balls  are  found.  It  presents 
numerous  processes  to  assist  in  the  retention  of  the  food. 

69.jO.  The  second  stomach,  called  also  reticulum,  bonnet,  or  kingshood,  would  appear  as  a  globular  ap. 
pendage  to  the  paunch  merely,  were  it  not  for  its  peculiarity  of  structure,  which  resembles  the  cells  of 
the  honey-comb,  and  which  is  well  known  to  the  eaters  of  tripe.  The  oes6phagus,  or  gullet,  enters  at  the 
junction  of  this  with  the  first  stomach,  and  is  continued  in  the  form  of  a  muscular  ridge,  or  segmental 
tube  along  the  line  of  junction  between  these  two  stomachs,  which  is  thence  continued  into  the  many-plies. 
In  the  hornless  ruminants,  the  second  stomach  is  exclusively  designed  as  a  reservoir  for  water,  and  is 
capable  of  holding  and  preserving  a  vast  quantity  of  it.  A  little  of  this  water  is  passed  up,  as  wanted,  to 
be  mixed  with  the  dry  matters  chewed  during  rumination.  In  the  deserts  of  Arabia,  where  water  is  met 
with  only  at  long  distances,  this  reservoir  is  peculiarly  advantageous  to  the  camel  and  dromedary;  and 
the  Arabian  travellers,  when  famishing  for  water,  save  themselves  frequently  at  the  expense  of  their 
camels,  by  killing  of  which,  and  taking  out  this  stomach,  they  find  a  supply. 

69.51.  The  third  sto?nach  is  named  after  its  foliated  structure  many-plies  j  there  are  about  eighty  or 
ninety  of  these  septa  or  folds,  which  are  covered  with  cuticle,  in  common  with  the  two  former  stomachs, 
by  which  some  resemblance  is  kept  up  between  the  digestive  processes  of  the  horse  and  ruminants.  By 
the  comparative  insensibility  of  these  stomachs,  they  can  also  bear. potent  medicines,  which  would  be 
destructive  to  the  Carnivora.  By  this  curious  extension  of  surface^  the  ruminated  food  is  applied  and  re- 
applied to  the  sides  of  the  bag,  to  be  acted  upon  in  its  early  stage  of  digestion. 

6932.  The  fourth  stomach,  called  also  the  red  bag,  abomJlsum,  faliscus,  and  ventriculus  intestinMis,  is 
about  two  feet  nine  inches  long  in  an  ox,  and  resembles  the  simple  digestive  stomach  of  the  MammJllia.  It 
is  in  this  stomach  that  the  pultaccous  mass  of  the  chyme  undergoes  a  more  perfect  animalisation  by  being 
mixed  with  the  gastric  fluid,  which  appears  to  be  wholly  secreted  here,  and  thus  it  is  that  this  stomach 
only  produces  rennet.  The  red  bag,  to  increase  its  secreting  surface,  has  likewise  about  nine  longitudinal 
plica;  to  each  side,  with  an  intervening  rugose  structure. 

6933.  Humiliation,  or  chewing  the  cud,  is  the  process  whereby  the  ruminant  animals  having  collected 
their  food,  and  having  passed  it  into  the  paunch,  with  little  or  no  mastication  or  expense  of  saliva,  begins 
a  new  operation.  The  paunch  being  full,  the  animal  is  stimulated  to  seek  rest  and  quiet,  and  he  usually 
lies  down.  The  i)aunch  begins  now  to  exert  its  extraordinary  powers  of  separating  a  pcirtion  from  the 
contained  mass,  and  to  return  it  into  the  mouth,  where  it  undergoes  a  complete  mastication  and  mixing 
with  the  saliva.  It  is  then  again  passed  down  the  throat ;  but  instead  of  again  entering  the  first  stomach, 
the  muscular  gutter  forms  itself  into  a  tube,  and  carries  it  at  once  into  the  third  stomach,  where,  having 
to  undergo  a  further  change,  it  is  passed  into  the  red  bag,  or  fourth  stomach  ;  to  undergo  a  further 
solution  by  means  of  the  gastric  fluid,  preparatory  to  its  being  converted  into  nutriment  under  the 
name  of  chyle. 

6934.  The  intestines  of  the  ox  have  not  their  divisions  into  great  and  small  so  well  marked  as  in  the 
horse ;  yet  the  tract  is  very  extended,  to  admit  of  a  perfect  separation  of  all  the  chylous  particles.  In  the 
intestines  of  the  horse  it  has  been  shown  (6402.)  that  much  of  the  digestive  as  well  as  the  operative  process 
goes  on  ;  but  the  chymous  mass  is  more  broken  down  in  the  stomachs  of  a  cow  than  by  the  united  forces 
of  the  stomachs  and  intestines  of  the  horse.  Grass,  containing  less  organical  moliicula;  than  grain,  requires 
to  be  minutely  acted  on  to  aftbrd  nutriment;  and  thus  the  well-fed  horse,  after  having  been  sufficiently 
nourished,  passes  off  dung  containing  much  of  the  original  principles  of  his  farinaceous  food,  and  which 
forms  excellent  manure ;  while  that  of  the  ox,  becoming  almost  wholly  decomposed  and  nearly  feculent,  is 
very  inferior  for  that  purpose. 
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6935.  The  liver  of  the  ox  is  large,  and  presents  a  gall-bladder,  which  that  of  the  horse  does  not  Tliis  gall 
bag  is  furnished  by  several  hepatic  ducts  leading  into  the  neck  of  the  gall  duct.  By  the  existence  of  a 
gall  bladder  the  bile  is  evidently  more  concentrated  ;  but  it  is  difficult  to  understand  why  this  should  be 
necessary  to  the  ruminants  and  not  to  the  horse. 

6936.  The  pancreas  of  the  ox  is  of  a  lozenge  form.  The  spleen  is  very  largo,  and  is  placed  on  the  left  side 
of  the  paunch.  The  biliary  and  pancreatic  ducts  unite  together.  The  principal  fold  of  the  o?n<;'n/«OT  is 
very  large,  and  incloses  the  four  stomachs,  and  part  of  the  intestines.  The  renal  capsules  are  flat  and 
triangular.     The  kidneys  are  lobulated. 

6937.  The  orga7ts  of  genera/ion  in  the  cow  differ  but  little  from  those  of  the  mare  and  other  Mam- 
malia. The  penis  of  the  bull  is  more  pointed  and  taper  than  that  of  the  horse.  The  vesiculs  seminSJea 
are  wanting,  but  have  a  small  ligamentous  bridge  instead.     The  prostatse  are  two. 

SuB.sECT.  10.     Diseases  of  Horned  Cattle. 

6938.  Cattle  are  subject  to  some  very  dangerous  diseases  ;  but  as  their  life  is  less  artificial,  and  their 
structure  less  complex,  they  are  not  liable  to  the  variety  of  ailments  which  affect  the  horse.  The  general 
pathology  of  the  horse  and  the  ox  being  little  different,  the  fundamental  rules  for  veterinary  practice, 
and  the  requisite  medicines,  when  not  particularised,  will  be  found  in  the  Veterinary  Pharmacopceiay 
already  given.  (6548.) 

6939.  Mild  fever,  pantas  or  pant^sia.  Cattle  sometimes  appear  affected  with  heat,  redness  of  the 
nostrils  and  eyelids ;  they  refuse  food,  are  dull,  evacuate  and  stale  with  difficulty  ;  and  the  urine  is  high 
coloured.  These  symptoms  are  often  aggravated  every  other  day,  giving  it  the  appearance  of  an  inter- 
mittent affection.  The  complaint  is  often  brought  on  by  over-driving  in  very  hot  weather,  occasionally 
by  pushing  their  fattening  process  too  fast.  If  there  be  no  appearance  of  malignancy,  and  the  heaving  be 
considerable,  bleed,  and  give  half  an  ounce  of  nitre  in  a  drink  night  and  morning;  but  unless  the  weather 
be  cold  do  not  house  the  animal. 

69+0.  Inflammatory  fever  is  called,  among  farriers,  cow-leeches,  and  graziers,  by  the  various  names  of 
black  quarter,  joint  felon,  quarter  evil,  quarter  ill,  showing  of  blood,  joint  murrain,  striking-in  of  the 
blood,  &c.  Various  causes  may  bring  this  on.  It  is  sometimes  epidemic,  and  at  others  it  seems  occasioned 
by  a  sudden  change  from  low  to  very  full  keep.  Over-driving  has  brought  it  on.  No  age  is  exempt  from 
it,  but  the  young  oftener  have  it  than  the  mature.  Its  inflammatory  stage  continues  but  a  few  days,  and 
shows  itself  by  a  dull  and  heavy  countenance,  red  eye  and  eyelids  :  the  nostrils  are  also  red,  and  a  slight 
mucus  flows  from  them.  The  pulse  is  peculiarly  quick  ;  the  animal  is  sometimes  stupid,  at  others  watchful, 
particularly  at  first ;  and  in  some  instances  irritable.  The  appetite  is  usually  entirely  lost  at  the  end  of 
the  second  day,  and  the  dung  and  urine  either  stop  altogether,  or  the  one  is  hard,  and  the  other  red. 
About  the  third  day  a  critical  deposit  takes  place,  which  terminates  the  inflammatory  action  :  and  it  is  to 
the  various  parts  on  which  this  occurs  that  the  disease  receives  its  various  names.  The  deposit  is,  however, 
sometimes  universal,  in  the  form-of  a  bloody  sutt'usion  throughout  the  whole  skin.  In  others,  swellings 
form  on  the  joints,  or  on  the  back  or  belly ;  and  in  fact,  no  part  is  exempt  from  their  attack.  Sometimes 
the  animal  swells  generally  or  partially,  and  the  air  being  suffused  under  the  skin,  crackles  to  the  feel. 
After  any  of  these  appearances  have  come  on,  the  disease  assumes  a  very  malignant  type,  and  is  highly 
contagious. 

6941.  Treatment  of  inflammatory  fever.  Before  the  critical  abscesses  form,  or  at  the  very  outset  of  the 
disease,  bleed  liberally,  and  purge  also  :  give  likewise  a  fever  drink.  (6579.)  If,  however,  the  disease  be 
not  attended  to  in  this  early  stage,  carefully  abstain  from  bleeding,  or  even  purging  ;  but  instead,  throw 
up  clysters  of  warm  water  and  salt  to  empty  the  bowels,  and  in  other  respects  treat  as  detailed  under 
malignant  epidemic.  (6436.)  It  may  be  added,  that  four  drachms  of  muriatic  acid  in  three  pints  of  oak 
bark  decoction,  given  twice  a  day,  has  proved  useful.  The  swellings  themselves  may  be  washed  with 
warm  vinegar,  both  before  and  after  they  burst.     The  cowhouse  should  be  fumigated  daily. 

6942.  Catarrh  or  influenzn  in  cattle,  also  known  by  the  name  oi felon,  is  only  a  more  mild  form  of  the 
next  disease.  Even  in  this  mild  form  it  is  sometimes  epidemic,  or  prevalent  among  numbers ;  or 
endemical  by  being  local.  Very  stormy  wet  weather,  changing  frequently,  and  greatly  also  in  its  tem- 
perature, are  common  causes.  We  have  seen  it  brought  on  by  change  of  food  from  good  to  bad  ;  and  from 
too  close  pasturage.  It  first  appears  by  a  defluxion  from  the  nose;  the  nostrils  and  eyelids  are  red  ;  the 
animal  heaves,  is  tucked  up  in  the  flanks,  and  on  the  third  day  he  loses  the  cud.  There  is  a  distressing 
and  painful  cough,  and  not  unfrequently  a  sore  throat  also,  in  which  casethebeast  almost  invariably  holds 
down  his  head.  The  treatment  does  not  at  all  differ  from  that  directed  under  the  same  disease  in 
horses.  (6434.)  Bleeding  only  the  first  two  days,  carefully  sheltering,  but  in  an  open  airy  place,  and 
littering  well  up. 

6943.  The  malignant  cpidemie  influenza  is  jiopularly  called  the  murrain  or  pest  ;  and  has  at  various  times 
made  terrible  havoc  among  cattle.  Ancient  history  affords  ample  proof  of  its  long  existence ;  and  by  the 
accoun.ts  handed  down,  it  does  not  seem  to  have  varied  its  types  materially.  In  1757  it  visited  Britain, 
producing  extreme  fatality  among  our  kine.  From  1710  to  1714  it  continued  to  rage  on  the  Continent  with 
unabated  fury.  {Lancisi's  Dispiilatio  Historica  de  Bovilla  Teste.)  The  years  1730  and  1731,  and  from  llii 
to  1746,  witnessed  its  attack,  and  produced  many  written  descriptions  of  it,  among  which  stand  pre-eminent 
that  of  Sauvages,  the  celebrated  professor  of  medicine  at  Montpelier.  The  British  visitation  of  the  malady 
in  1757,  elicited  an  excellent  work  from  the  pen  of  Dr.  Layard,  a  physician  of  London,  which  was  after- 
wards translated  into  several  other  languages. 

6944.  Syynptoms  of  the  murrain.  Dr.  Layard  describes  it  as  commencing  by  a  difficulty  of  swallowing, 
and  itching  of  the  ears,  shaking  of  the  head,  with  excessive  weakness  and  staggering  gait,  which  occa- 
sioned a  continued  desire  to  lie  down.  A  sanious  fetid  discharge  invariably  appeared  from  the  nostrils, 
and  eyes  also.  The  cough  was  frequent  and  urgent.  Fever  exacerbating,  particularly  at  night,  when  it 
usually  produced  quickened  pul.se.  There  was  a  constant  scouring  of  green  fetid  dung  after  the  first  two 
days,  which  tainted  every  thing  around:  even  the  breath,  perspiration,  and  urine  were  highly  fetid. 
Little  tumours  or  boils  were  very  commonly  felt  under  the  skin,  and,  if  about  the  seventh  or  ninth  day 
these  eruptions  become  larger,  and  boils  or  buboes  appeared  with  a  lessened  discharge  of  f<eces,  they 
proved  critical,  and  the  animal  often  recovered;  but  if,  on  the  contrary,  the  scouring  continued,  and  the 
breath  became  cold,  and  the  mouth  dark  in  colour,  he  informs  us,  mortality  followed.  Sauvages  describes 
the  murrain  as  showing  itself  by  trembling,  cold  shivers,  nose  excoriated  with  an  acrid  discharge  from  it; 
purging  after  the  first  two  days,  but  previous  to  which  there  was  often  costiveness.  Great  tenderness  about 
the  spine  and  withers  was  also  a  characteristic,  with  emphysema,  or  a  blowing  up  of  the  skin  by  air  dis. 
charged  underneath  it. 

69l.'>.  Dissections  of  those  that  have  died  of  thin  disease,  according  to  Sauvages,  have  shown  marks  of 
great  inflammation,  and  of  a  great  putrid  tendency  ;  but  the  solid  parts  seldom  ran  into  gangrene.  The 
fluid  secretions,  however,  always  were  sufficiently  dissolved  and  broken  down  by  putridity.  The  paunch, 
he  says,  was  usually  filled  with  undigested  matter,  and  the  other  stomachs  highly  inflamed  ;  the  gall  bladder 
was  alsocommonly  distended,  with  acrid  thick  brown  bile.  Goelich,  who  likewise  dissected  these  subjects, 
describes  the  gall  as  particularly  profuse  and  intolerably  fetid.  According  to  him  the  whole  alimentary 
canal,  from  the  mouth  to  the  anus,  was  excoriated  ;  and  Lancisi,  contrary  to  Sauvages,  found  the  viscera 
of  the  chest  and  belly,  in  some  cases,  sphacelated  and  gangrenous.  Gazob  describes  the  murrain  as 
accompanied  with  pustulous  sores  ;  and  so  great  was  the  putrid  tendency,  that  even  the  milk,  before  it 
dried  up,  which  it  usually  did  before  the  fourth  day,  became  fetid. 
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6946.  The  treatment  of  the  murrain.  In  the  very  early  stages,  all  eminent  authors  recommend  bleeding ; 
but  which  should  not  only  be  confined  to  the  very  early  periods,  as  to  the  first  two  days,  but  also  to  such 
subjects  as  by  their  previous  health  and  condition  can  bear  it.  The  animals  should  be  placed  in  an  open 
airy  place;  the  litter  should  be  frequently  renewed  ;  and  the  place  itself  should  be  fumigated  with  the 
preventive  fumigation.  (6582.)  It  has  been  recommended  to  burn  green  boughs  with  pitch  as  a  substitute  : 
even  charcoal  fires  occasionally  carried  round  the  place  would  be  useful.  Dr.  Layard  advised  the  body  to 
be  washed  with  aromatic  herbs  in  water  ;  but  vinegar  would  have  been  better.  In  the  early  stages,  saline 
purgatives,  as  from  ten  to  twenty  ounces  of  Epsom  salts,  are  to  be  invariably  used.  If  the  scouring  have 
already  come  on,  still,  however,  purge;  but  with  only  half  the  quantity  :  an  artificial  purge  will  carry  off 
the  morbid  bile  ;  and  if  excessive  weakness  do  not  come  on,  the  same  may  be  advantageously  repeated. 
Setons  are  also  recommended  in  the  dewlap.  When  abscesses  appear,  they  may  be  opened,  and  their  con- 
tents discharged,  washing  the  wound  with  brandy  or  vinegar,  if  putrid  sloughing  takes  place.  The  em- 
physematous swellings  or  cracklings  may  also  be  opened,  and  the  air  discharged.  The  otlier  essentials  of 
medical  treatment,  as  detailed  under  malignant  epidemic  among  horses,  is  here  applicable  in  every  par- 
ticular. When  recovery  takes  place,  it  is  usually  a  very  slow  process,  and  requires  care  to  prevent  other 
diseases  supervening.  The  animals  should  continue  to  be  housed,  and  neither  exposed  to  sun  or  wind  for 
some  time,  and  the  feeding  should  be  nutritious. 

6947.  The  prevention  of  the  7Kurram,  or  the  prevention  of  its  spreading,  in  many  respects  is  even  more 
important  than  its  medical  treatment.  Where  it  has  already  appeared,  all  the  out-buildings,  but  particu- 
larly the  ox-lodges  or  stalls,  should  be  daily  fumigated  with  the  preventive  fumigation  (6682.) ;  and  even 
the  whole  of  the  infected  districts  should  have  frequent  fires  of  green  Wdod  made  in  the  open  air,  and 
every  such  district  should  be  put  under  a  rigorous  quarantine.  The  cattle  on  every  farm  should  be  care, 
fully  examined  three  or  four  times  every  day,  and  the  moment  one  is  found  to  droop,  he  should  be  removed 
to  a  distance  from  the  others.  In  very  bad  weather,  while  it  is  prevalent,  the  healthy  cattle  should 
be  housed,  and  particularly  well  fed  ;  and  their  pasture  should  also  be  changed.  The  bodies  of  those  who 
die  of  the  disease  should  be  buried  with  their  skins  on,  very  deep  in  the  earth,  and  quick-lime  should  be 
strewed  over  them. 

6948.  Phretizy  fever,  OTmH^mm^Ltion  of  the  brai;i,  called  also  so«^/;,  now  and  then,  but  by  no  means 
frequently,  attacks  cattle.  The  symptoms  differ  bat  little  from  those  which  attack  horses.  The  treatment 
must  be  exactly  similar. 

6949.  Irftammation  of  the  lungs  occasionally  occurs  in  cattle,  in  which  also  the  symptoms,  progress,  and 
proper  treatment  are  similar  to  those  detailed  under  that  head  in  horse  pathology. 

69i5().  Inflammation  of  the  stomach  sometimes  occurs  from  poisonous  matters;  and  in  such  cases,  when 
the  nature  of  the  poison  is  discovered,  the  t re atmejit  detaxXed  xmAer  poison  in  horse  pathology  must  be 
pursued.  But  there  is  a  species  of  indigestion  to  which  cattle  are  liable  in  the  spring,  frora.eating  vora. 
ciously  of  the  young  sprouts  of  wood  ;  to  which  some  woods  are  more  conducive  than  others.  The  symp- 
toms are  heat,  thirst,  costivencss,  lessened  urine,  quick  and  hard  pulse,  with  heat  and  redness  in  the  mouth 
and  nose ;  the  belly  is  hard  and  painful,  and  the  stools,  when  they  appear,  are  covered  with  glair.  When 
the  mouth  and  nose  discharge  a  serous  fluid,  the  animal  usually  dies. 

6951.  Treatment.  Bleed  at  first,  open  the  bowels  by  saline  purgatives.  (6585.)  After  this  give  large 
quantities  of  nitrated  water,  and  glister  also  largely. 

6952.  The  hove  or  blown  in  cattle  is  also  an  inflammatory  affection  of  the  paunch,  ending  in  paralysis  and 
rupture  of  its  substance.  From  the  frequency  of  its  occurrence,  it  has  become  a  subject  of  investigation 
with  almost  every  rational  grazier,  and  a  particular  matter  of  enquiry  with  every  agricultural  body; 
whence  it  is  now  very  successfully  treated  by  the  usual  attendants  on  cattle,  when  skilful ;  but  when 
otherwise,  it  usually  proves  fatal.  It  is  observed  to  be  more  frequent  in  warm  weather,  and  when  the 
grass  is  wet.  When  either  oxen,  cows,  or  sheep  meet  with  any  food  they  are  particularly  fond  of,  or  of 
which  they  have  been  long  deprived,  —  as  potatoes,  turnips,  the  different  grasses,  particularly  red  clover, — 
they  eat  greedily,  and  forget  to  lie  down  to  ruminate,  by  which  means  the  first  stomach,  or  paunch,  be- 
comes so  distended  as  to  be  incapable  of  expelling  its  contents.  From  this  inflammation  follows,  and 
fermentation  begins  to  take  place:  a  large  quantity  of  air  is  let  loose,  which  still  adds  tethx;  distention,  till 
the  stomach  either  bursts,  or,  by  its  pre.«sure  on  the  diaphragm,  the  animal  is  suffocated.  The  situation  of 
the  beast  is  known  by  the  uneasiness  and  general  swelling  of  the  abdomen  ;  with  the  circumstances  of  the 
animal  being  found  with  such  food,  or  the  presumption  that  it  has  met  with  it. 

fi'.<5.3.  Treatment.  There  are  three  modes  of  relieving  the  complaint,  which  may  be  adverted  to  according 
to  the  degree  of  distention,  and  length  of  time  it  has  existed.  These  are  internal  medicines;  the  Intro, 
duction  of  a  pro/iang  of  some  kind  into  the  paunch  by  the  throat ;  and  the  puncturing  it  by  the  sides. 
Dr.  Whyatt,  of  Edinburgh,  is  said  to  have  cured  eighteen  out  of  twenty  hoved  cows,  by  giving  a  pint  of 
gin  to  each.  Oil,  by  condensing  the  air,  has  been  successfully  tried.  Any  other  substance,  also,  that  has 
a  strong  power  of  absorbing  air  may  be  advantageously  given.  Common  salt  and  water,  made  strongly 
saline,  is  a  usual  country  remedy.  New  milk,  with  a  proportion  of  tar  equal  to  one  sixth  of  the  milk,  is 
highly  spoken  of.  A  strong  solution  of  prepared  ammonia  \n  water  often  brings  off"  a  great  quantity  of 
air,  and  relieves  the  animal.  Any  of  these  internal  remedies  may  be  made  use  of  when  the  hoven  has 
recently  taken  place,  and  is  not  in  a  violent  degree.  But  when  otherwise,  the  introduction  of  an  instru- 
ment is  proper,  and  is  now  very  generally  resorted  to.  The  one  principally  in  use  is  a  species  of  probang, 
invented  by  Dr.  Monro,  of  Edinburgh.  Another,  consisting  of  a  cane  of  six  feet  in  length,  and  of  con. 
siderable  diameter,  having  a  bulbous  knob  of  wood,  has  been  invented  by  Eager,  which  is  a  more  simple 
machine,  but  hardly  so  efficacious.  It  is  probable  that,  in  cases  of  emergency,  even  the  larger  end  of  a 
common  cart-whip,  dexterously  used,  might  answer  the  end.  Bvt  'ly  far  the  best  instrument  for  relieving 
hoven  cattle,  as  well  as  for  clystering  them,  is  Head's  enema  apparatus,  which  is  alike  applicable  to  horses, 
cattle,  and  dogs.  It  consists  of  a  syringe  (flg.  hlO.  a.),  to  which  tubes  of  different  kinds  are  applied, 
according  to  the  purpose,  and  the  kind  of  animal  to  be  operated  upon.  There  is  a  long  flexible  tube  for 
giving  an  enema  to  horses  and  cattle  (o),  and  a  smaller  one  for  dogs,  (b)  To  relieve  hoven  bullocks 
effectually,  it  is  necessary  not  only  to  free  the  stomach  from  an  accumul.ition  of  gas,  but  from  the  fer- 
menting pultaceous  mixture  which  generates  it ;  for  this  purpose  a  tube  (/)is  applied  to  the  extremity  of 
the  syringe,  and  then  passed  into  the  animal's  stomach  through  the  mouth  (rf\  and  being  put  in  action, 
the  offending  matter  is  discharged  by  a  side  opening.  When  the  same  operation  is  performed  on  sheep, 
a  smaller  tube  (f)  is  made  use  of.  The  characteristic  excellency  of  Read's  instrument  is,  that  there  is  no 
limit  to  the  quantity  of  fluid  that  may  be  injected  or  extracted.  The  same  syringe  is  used  for  extracting 
poison  from  the  stomach  of  man,  for  smoking  insects,  extinguishing  fires,  and  syringing  fruit  trees. 
(Encyc.  of  Gard.  2d  edit.  1419.)  The  introduction  of  any  of  these  instruments  may  be  effected  by  the  help 
of  an  assistant,  who  should  hold  the  horn  of  the  animal  by  one  hand,  and  the  dividing  cartilage  of  the  nose 
with  the  other;  while  the  operator  himself,  taking  the  tongue  in  his  left  hand,  employs  his  right  in  skilfully 
and  carefully  introducing  the  instrument ;  the  assistant  bringing  the  head  and  neck  into  such  an  attitude 
as  to  make  the  passage  nearly  straight,  which  will  greatly  facilitate  the  operation.  But  when  no  instru- 
ments can  be  procured,  or  as  cases  may  occur  when  indeed  it  is  not  advisable  to  try  them,  as  when  the 
disease  has  existed  a  considerable  time,  or  the  animal  has  become  outrageous,  or  the  stomach  so  much 
distended  with  air  that  there  is  danger  of  immediate  suffocation  or  bursting ;  in  these  instances  the  punc- 
ture  of  the  maw  must  be  instantly  performed,  which  is  called  paunching.  This  may  be  done  with  the 
greatest  ease,  midway  between  the  ilium,  or  haunch-bone,  and  the  last  rib  of  the  left  side,  to  which  the 
paunch  inclines :  a  sharp  penknife  is  frequently  used ;  and  persons  in  veterinary  practice  should  always 
keep  a  long  trochar,  which  will  be  found  much  the  most  efficacious,  and  by  far  the  most  safe,  as  it  permits 
the  air  escaping  certainly  and  quickly,  at  the  same  time  that  it  prevents  its  entrance  into  the  cavity  of  the 
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abdomen,  which  would  occasion  an  equal  distention.     As  soon  as  the  air  is  perfectly  evacuated,  and  the 
paunch  resumes  its  office,  the  trochar  may  be  removed ;  and,  in  whatever  way  it  is  done,  the  wound 
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should  be  carefully  closed  with  sticking  plaster  or  other  adhesive  matter.  It  is  necessary  to  observe,  that 
this  operation  is  so  safe,  that  whenever  a  medical  assistant  cannot  be  obtained,  no  person  should  hesitate 
a  moment  about  doing  it  himself.  After  relief  has  been  afforded  by  means  of  either  the  probang  or  the 
paunching,  a  stimulant  drink  may  yet  be  very  properly  given,  such  as  half  a  pint  of  common  gin  ;  or  one 
ounce  of  spirit  of  hartshorn  in  a  pint  of  ale,  or  two  ounces  of  spirit  of  turpentine  in  ale,  may  any  of 
them  be  used  as  an  assistant  stimulus.  When  also  the  cud  is  again  chewed,  still  some  relaxation  of 
the  digestive  organs  may  remain ;  at  first,  therefore,  feed  sparingly,  and  give,  for  a  few  mornings,  a 
tonic.  (6551.  No.  1  ) 

6954.  Inflammation  of  the  bowels,  or  red  colic,  is  by  no  means  unknown  in  cattle  pathology ;  the 
symptoms  of  which  do  not  differ  from  those  common  to  the  horse,  and  the  treatment  also  is  in  every 
respect  the  same.  (6i66.) 

6955.  Inflammation  of  the  liver,  or  hot  yellows,  sometimes  occurs,  in  which  case,  in  addition  to  the 
symptoms  detailed  under  hepatitis  in  the  horse  (6479.),  there  is,  from  the  presence  of  cystic  bile  in  the  ox, 
a  more  determined  yellowness  of  the  eyelids,  mouth,  and  nostrils  ;  the  treatment  must  be  similar.  (r)479.) 

6956.  Inflammation  of  the  kidneys,  called  red  water  by  the  cow-leeches,  is  not  uncommon  among  cattle, 
and  is,  perhaps,  dependent  on  the  lobulated  form  of  these  parts  in  them.  The  animal,  to  the  other  symp. 
toms  of  fever,  adds  stiflfness  behind,  and  often  straddles,  but  alwaj's  shrinks  on  being  pinched  across  the 
loins,  where  frequently  increased  heat  is  felt;  the  urine  is  sometimes  scanty,  and  now  and  then  increased 
in  quantity,  but  it  is  always  first  red,  then  purple,  and  afterwards  brown  or  black,  when  a  fatal  termin- 
ation may  be  prognosticated.  The  treatment  has  been  fully  detailed  under  nephritis,  in  the  horse  patho- 
logy (6481.),  and  it  consists  in  plentiful  bleedings,  &c.,  carefully  abstaining  from  the  use  of  diuretics,  as 
advised  by  ignorant  cow-leeches. 

6957.  The  black  water  is  only  the  aggravated  and  latter  stages  of  the  above. 

6958.  lyiflammation  of  the  bladder  also  now  and  then  occurs,  and  in  nowise  differs  from  the  cystitis  of 
the  horse  in  consequences  and  treatment.  (6483.) 

6959.  The  colics  qf  cattle  arise  from  different  causes  :  they  are  subject  to  a  spastnodic  colic,  not  unlike 
that  of  horses,  and  which  is  removed  by  the  same  means.  (6474.)  Costiveness  also  brings  on  a  colic  in 
them,  called  clue  bound,  fardel  bound.  See.  which  often  ends  in  the  red  colic,  unless  early  removed ; 
the  treatment  of  this  we  have  fully  detailed.  (6476.)  Another  colic  is  accompanied  with  relaxation  of 
bowels. 

6960.  Diarrhoea,  scouring,  or  scouring  cow,  is  common  in  cattle,  and  is  brought  on  by  exposure  to  rain, 
improper  change  of  food,  over-driving,  and  other  violences.  It  is  essentially  necessary  that  the  animals  be 
taken  under  cover,  kept  warm  and  dry,  and  have  nutritious  food  allowed  them.  The  medical  treatment 
has  been  detailed.  (6473.) 

6961.  Dysentery,  on  braxy,  bloody  ray,  and  slimy  flax,  differs  from  simple  scouring,  in  a  greater  degree 
of  fever  attending  it,  and  in  its  being  an  inflammation  of  a  particular  kind,  and  part  of  the  intestines.  It 
is  frequently  dependent  on  a  vitiated  putrid  state  of  the  bile,  brought  on  by  over-driving  in  hot  weather, 
low  damp  pastures  in  autumn,  &c.  The  discharge  is  characterised  by  its  bad  smell,  and  by  the  mucous 
stringy  patches  in  it,  and  also  by  its  heat  and  smoking  when  voided :  all  which  are  very  different  from  the 
mere  discharge  of  the  aliments  in  a  state  of  solution  in  diarrhoea,  and  which  differences  should  be  carefully 
marked,  to  distinguish  the  one  from  the  other  :  treat  as  under  dysentery  in  the  horse.  (6470.) 

6902.  Yellows.  When  active  fever  is  not  present,  and  yet  cattle  are  very  dull,  with  great  yellowness  of 
eyelids,  nostrils,  &c.,  it  arises  from  some  biliary  obstruction,  to  which  oxen  and  cows  are  more  liable  than 
horses,  from  their  being  furnished  with  a  gall  bladder ;  it  is  a  more  common  complaint  in  some  of  the 
cold  provinces  on  the  Continent,  where  they  are  housed  and  stall-fed  all  the  year  round,  than  it  is  in 
England.  The  treatment  is  the  same  as  detailed  for  chronic  inflammation  of  the  liver  in  horses,  (6480.) 
adding  in  every  instance  to  it  a  change  of  pasturage,  and  if  convenient,  into  salt  marshes,  which  will  alone 
often  effect  a  cure. 

6963.  Loss  of  the  cud.  This  enters  the  list  of  most  cow-Iecches'  diseases,  but  is  less  a  disease  than  a 
symptom  of  some  other  affection  ;  indeed  it  is  evident  that  any  attack  sufficient  to  destroy  the  appetite, 
will  generally  occasion  the  loss  of  the  cud.  It  is  possible,  however,  that  an  occasional  local  affection  or 
paralysis  of  the  paunch  may  occur,  particularly  when  it  is  distended  with  unhealthy  substances,  as  acorns, 
crabs,  the  tops  of  some  of  the  woody  shrubs,  &c.     The  treatment,  in  such  cases,  consists  in  stimulating 
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the  stomach  by  tonics,  as  aToes,  pepper,  and  gin  mixed :  though  these,  as  liquids,  may  not  enter  the  stomach 
in  common  cases,  yet  in  this  disease  or  impaired  action  of  the  riimen  they  will  roaiiily  enter  there. 

G964.  Staggers,  daisey,  or  turning,  are  sometimes  the  consequences  of  over-feeding,  particularly  when 
from  low  keeping  cattle  are  suddenly  moved  to  better  pasturage.     Treat  with  bleeding  and  purging. 

6965.  Tetanus,  or  locked  jaw,  now  and  then  attacks  cattle,  in  which  case  it  presents  the  same  appear- 
ances and  requires  the  same  treatment  as  in  horses.  (6432.) 

6966.  Cattle  surgery  is  in  no  respect  difTerent  from  that  in  practice  among  horses,  the  wounds  are  treated 
in  the  same  manner.  Goring  with  the  horns  will  sometimes  penetrate  the  cavity  of  the  belly,  and  let  out 
the  intestines  :  the  treatment  of  which  is  the  same  as  in  the  horse.  (.6477  )  Strains,  bruises,  &c.  are  also 
to  be  treated  like  those  of  horses. 

6967.  Foul  in  the  foot.  This  occasionally  comes  on  of  itself,  but  is  more  often  the  effect  of  accident: 
cleanse  it  well,  and  keep  it  from  dirt :  —  apply  the  foot  paste.  (6587.) 

6968.  Wornals,  or  puckeridge,  are  tumours  on  the  backs  of  cattle,  occasioned  by  a  dipterous  insect  which 
punctures  their  skin,  and  deposits  its  eggs  in  each  puncture;  these  tumours  are  erroneously  attributed  to 
the  fern  owl  or  goat-sucker  (Caprimiilgus  europa;^us  i.).  When  the  eggs  are  hatched,  and  the  larvK 
or  maggots  are  arrived  at  their  full  size,  they  make  their  way  out,  and  leave  a  large  hole  in  the  hide, 
to  prevent  which  the  destruction  of  the  eggs  should  he  attempted  by  nipping  the  tumour,  or  thrusting  in 
a  hot  wire. 

6969.  Cattle  obstetrics  are  not  very  varied ;  young  cows  of  very  full  habits  have  sometimes  a  super, 
abundant  secretion  of  milk  before  calving,  which  produces  fever  and  heat ;  sometimes,  from  cold  taken  ; 
the  same  will  occur  after  calving  also :  in  either  case,  give  mild  dry  food,  or  hay  ;  bathe  the  udder  also 
with  vinegar  and  water  :  in  some  cases,  warm  fomentations  do  best.  If  the  fever  run  high,  treat  as  under 
fever  in  horse  pathology. 

6970.  The  process  of  calving  is  usually  performed  without  difficulty  ;  sometimes,  however,  cross  present- 
ations take  place,  and  sometimes  a  constriction  of  parts  prevents  the  natural  passage  of  the  calf.  To  act 
properly  on  these  occasions,  great  patience  is  required,  and  much  mildness  :  many  cows  have  been  lost  by 
brutal  pulling ;  we  have  seen  all  the  men  and  boys  of  the  farm  mustered  to  pull  at  a  rope  affixed  about  a 
calf,  partly  protruded,  which,  when  it  was  thus  brought  away,  was  forced  to  be  killed,  and  the  mother 
soon  died  also  from  the  protrusion  ot  parts  this  brutal  force  brought  with  the  calf  A  steady  moderate 
pull,  during  the  throes  of  the  animal,  will  assist  much  ;  having  first  directed  the  attention  to  the  situation 
of  the  calf,  that  the  presentation  is  such  as  not  to  obstruct  its  progress;  if  it  does,  the  calf  must  be  forced 
back,  and  turned  or  placed  aright. 

6971.  IVhethering,  or  retention  of  the  after-birth  or  burden.  —  It  sometimes  happens  that  this  is  retained ; 
for  which  no  better  remedy  has  been  hitherto  discovered  than  warm  clothing  and  drenching  with  ale, 
administered  as  a  forcer. 

6972.  The  diseases  of  calves  are  principally  confined  to  a  species  of  convulsions  which  now  and  then 
attacks  them,  and  which  sometimes  arises  from  worms,  and  at  others  from  cold.  When  the  first  cause 
operates,  it  is  then  relieved  by  giving  a  mild  aloetic  purge,  or  in  default  of  that,  a  mild  dose  of  oil  of  tur- 
pentine, as  half  an  ounce,  night  and  morning.  In  the  second,  wrap  up  the  animal  warm,  and  drench  with 
ale  and  laudanum  a  drachm.  Calves  are  also  very  subject  to  tliarrhoea  or  scouring,  which  will  readily  yield 
to  the  usual  medicines.  (6552.) 

Sect.   II.      The  Buffalo Bo«  hubulus  L.     Buffle,  Fr. ;   Buffalo,  Span. ;  Buffilocks, 

Ger.  ;  and  Bnjfe,  Ital. 

6973.  The  buffalo  is  found  wild  in  India,  America,  and  various  parts  of  the  globe,  and 
is  in  some  degree  domesticated  in  many  countries.  He  is  gregarious,  docile,  alert,  and 
of  surprising  strength;  his  carcass  aftbrds  excellent  beef;  and  the  hoi-ns,  which  are  jet 
black,  and  of  a  solid  consistence,  take  a  polish  of  wonderful  beauty  :  they  can  be  con- 
verted into  fabrics  of  use  and  ornament,  such  as  mugs,  tumblers,  knife-handles,  &c..  In 
this  way  they  sometimes  apply  them  ;  and  when  ornaments  of  silver  or  mother-of-pearl 
are  employed,  the  contrast  with  the  polished  black  of  the  horn  is  agreeably  striking. 
The  boss  on  the  shoulders  is,  as  well  as  the  tongue,  extremely  rich  and  delicious,  and 
superior  to  the  best  English  beef.  It  is  usual  to  cure  the  tongues  for  sale.  The  bufl'alo 
far  surpasses  the  ox  in  strength.  Judging  from  the  extraordinary  size  of  his  bones,  and 
tlie  depth  and  formation  of  liis  chest,  some  consider  him  twice  as  strong  as  the  ox ;  and, 
as  an  animal  of  labour,  he  is  generally  preferred  in  Italy.  In  this  country  the  ingenious 
physiologist,  Hunter,  has  caused  buffaloes  to  be  trained  to  w  ork  in  a  cart.  At  first  they 
were  restive,  and  would  even  lie  down ;  but  afterwards  they  became  steady,  and  so  tract- 
able, that  they  were  driven  through  the  streets  of  London,  in  the  loaded  cart,  as  quietly 
and  steadily  as  in  Italy  or  India. 

6974.  The  btffalo  is  kept  in  several  gentlemen's  parks  as  an  object  of  luxury,  and  has 
been  trained  and  worked  by  Lords  Sheffield,  Egremont,  and  some  otJier  amateur  agri- 
culturists.     Many  prefer  his  flesh,  and  some  his  milk,  to  that  of  the  bull  family. 

6975.  The  breeding,  rearing,  and  general  treatment  of  the  buffalo  may  be  the  same  as 
those  of  the  bull  family. 


Chap.  V. 

The  Dairy  and  its  Management. 

■  6976,  The  manufacture  of  butter  and  cheese  is  of  necessity  carried  on  where  the  milk 
or  raw  material  is  at  hand.  The  subject  therefore  forms  a  part  of  farm  management, 
more  or  less  on  every  farm  ;  and  the  principal  one  in  dairy  farms.  In  most  of  those 
counties  where  the  profit  of  the  cow  arises  chiefly  from  the  subsequent  manufacture  of 
the  milk,  the  whole  care  and  management  of  the  article  rests  with  the  housewife,  so  that 
the  farmer  has  little  else  to  do  but  to  superintend  the  depasturing  of  his  cattle  ;  the 
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milking,  churning,  and  in  short  the  whole  internal  regulation  of  the  dairy,  together  with 
the  care  of  marketing  the  butter,  where  the  same  is  made  up  wholly  for  home  consump- 
tion, falling  alone  upon  the  wife.  In  this  department  of  rural  economy,  so  large  a 
portion  of  skill,  of  frugality,  cleanliness,  industry,  and  good  management,  is  required  in 
the  wife,  that  without  them  the  farmer  may  be  materially  injured.  This  observation  will 
indeed  hold  good  in  many  other  parts  of  business  which  pass  through  the  hands  of  the 
mistress  in  a  farm-house ;  but  there  is  none  wherein  he  may  be  so  greatly  assisted,  or  so 
materially  injured,  by  the  good  conduct  or  want  of  care  in  his  wife,  as  in  the  dairy.  The 
dairy  husbandry  is  more  extensively  and  successfully  pursued  in  England  than  in  Scot- 
land or  in  Ireland.  "  As  to  dairy  husbandry  on  any  thing  like  an  improved  plan,"  says 
Aiton,  "  it  is  still  confined  to  a  mere  corner  of  Scotland."  This  corner  is  the  district 
of  Cunninghame,  in  Ayrshire,  of  which  he  observes  :  "  The  excellence  of  the  improved 
breed  of  cows  in  Ayrshire,  as  well  as  the  superior  quality  of  Strathaven  veal,  the  Glasgow 
butter  and  milk,  and  Dunlop  cheese,  to  all  others  in  Scotland,  are  things  that  cannot  be 
disputed."  [Ailoiis  Dairy  Husbandry,  Prcf.  p.  18.)  We  shall  in  giving  the  dairy  hus- 
bandry of  England  glance,  at  tlie  same  time,  at  tlie  peculiarities  of  the  Ayrshire  dairy 
husbandry,  as  given  by  the  author  last  quoted. 

G977.  The  operations  of  the  dairy  in  all  its  branches  are  still  conducted  perhaps  more  empirically  than 
those  of  any  other  department  of  husbandry,  though  it  would  appear  that  science,  chemistry  in  particular, 
might  be  applied  to  discover  the  princ:ples,'and  regulate  the  practice,  of  the  art,  with  facility  and  precision. 
We  have  heard  it  admitted,  an  eminent  author  observes,  even  by  experienced  dairymen,  that  the  quality 
of  their  cheeses  differs  materially  in  the  same  season,  and  without  being  able  to  assign  a  reason.  Every 
one  knows  how  different  the  cheese  of  Gloucester  is  from  that  of  Cheshire,  though  both  are  made  from 
fresh  milk,  the  produce  of  cows  of  the  same  breed,  or  rather,  in  both  counties,  of  almost  every  breed,  and 
fed  on  pastures  that  do  not  exhibit  any  remarkable  difference  in  soil,  climate,  or  herbage.  Even  in  the 
same  district,  some  of  what  must  appear  the  most  important  points  are  far  from  being  settled  in  practice. 
Marshal,  in  his  liural  Econotny  of  Gloucestershire,  has  registered  a  number  of  observations  on  the  heat 
of  the  dairv-room,  and  of  the  milk  when  the  rennet  was  applied  in  cheese-making;  on  the  time  required 
for  coagulation,  and  the  heat  of  the  whey  after,  which  are  curious,  only  because  they  prove  that  no  uni- 
form  rule  is  observed  in  any  of  these  particulars.  The  same  discrepancy  is  observable  in  all  the  subsequent 
operations  till  the  cheese  is  removed  from  the  press,  and  even  afterwards  in  the  drying  room.  One  would 
think  the  process  of  salting  the  cheeses  the  most  simple  of  all;  and  yet  it  is  sometimes,  as  in  the  west  of 
Scotland,  mixed  with  the  curd ;  in  other  instances  poured  into  the  milk,  in  a  liquid  state,  before  being 
coagulated ;  and  still  more  commonly,  never  applied  at  all  till  the  cheeses  are  formed  in  the  press,  and 
then  only  externally.  In  treating  of  the  dairy,  we  shall  first  offer  a  few  remarks  on  the  nature  of  milk, 
and  the  properties  of  that  of  different  animals ;  and  next  consider  the  dairy  house  and  its  furniture,  milk, 
ing,  churning,  cheese-making,  and  the  different  kinds  of  cheese,  butters,  creams,  and  other  products  of 
the  dairy. 

Sect.  I.      Chemical  Prin-ciples  of  Milk,  and  the  Properties  of  the  Milk  of  different 

Animals. 

6978.  The  milk  used  by  the  human  species  is  obtained  from  various  animals,  but  chiefly  the  cow,  ass, 
ewe,  goat,  mare,  and  camel ;  that  in  most  general  use  in  British  dairying  is  the  milk  of  the  cow,  which  in 
modern  times  has  received  great  improvement  in  quantity  as  well  as  quality,  by  ameliorations  in  the  form 
of  milch  cows,  in  their  mode  of  nourishment,  and  in  the  management  of  the  dairy.  Whatever  he  the 
kind  of  animal  from  which  milk  is  taken,  its  external  character  is  that  of  a  white  opaque  fluid,  having  a 
sweetish  taste,  and  a  specific  gravity  somewhat  greater  than  that  of  water.  Newly  taken  from  the  animal, 
and  allowed  to  remain  at  rest,  it  separates  into  two  parts;  a  thick  white  fluid  called  cream,  which  collects 
on  the  surface  in  a  thin  stratum;  and  a  more  dense  watery  body,  which  remains  below.  The  quantity 
and  quality  of  cream,  and  the  time  it  requires  to  separate  from  the  milk,  vary  according  to  the  nature  of 
the  milk  and  the  temperature  of  the  atmosphere.  Milk  which  has  stood  some  time  after  the  separation  of 
the  cream,  first  becomes  acescent,  and  then  coagulates.  When  the  coagulum  is  pressed  gently,  a  serous 
fluid  is  forced  out,  and  the  remainder  is  the  caseous  part  of  milk,  or  pure  cheese. 

ti979.  Butter,  or  solidified  cream,  one  of  the  most  valuable  products  of  milk,  is  obtained  artificially  by 
churning ;  an  operation  analogous  in  its  effects  to  shaking  or  beating,  by  which  the  cream  separates  from 
the  caseous  part  and  serum,  in  a  more  solid  form  than  when  left  to  separate  spontaneously.  It  is  after- 
wards rendered  still  more  solid  by  beating  with  a  wooden  spatula. 

6980.  Cheese  is  obtained  by  first  coagulating  the  milk,  either  with,  or  deprived  of,  its  cream,  and  then 
expressing  the  serum  or  whey;  the  consolidated  curd  so  produced  forms  cheese.  The  milk  may  be 
coagulated  in  various  ways,  but  that  effect  is  chiefly  produced  by  the  use  of  rennet,  which  is  |)reparcd  by 
digesting  the  coat  of  young  ruminating  animals,  especially  that  of  the  calf  The  rennet  is  poured  into  the 
mflk  when  newly  brought  from  the  cow,  or  the  milk  is  warmed  to  yiP  or  100°  for  that  purix)se.  The  rich- 
ness of  cheese  depends  on  the  quantity  of  cream  which  the  milk  may  have  contained  ;  its  quality  of  keep, 
ing  on  the  quantity  of  salt  added  ;  and  the  degree  of  pressure  used  to  exclude  the  whey. 

fi'.iSl.  Whey  expi"essed  from  coagulated  milk,  if  boiled,  and  the  whole  curd  precipitatpd,  becomes  trans- 
parent and  colourless.  By  slow  evaporation  it  deposits  crystals  of  sugar,  with  some  muriate  of  potash, 
muriate  of  soda,  and  phosphate  of  hme.  The  liquid  which  remains  after  the  separation  of  the  salts  is 
converted  by  cooling  into  a  gelatinous  substance.  If  whey  be  kept  it  becomes  sour,  by  the  formation  of 
an  acid,  which  is  called  the  lactic  acid  ;  and  it  is  to  this  that  the  spontaneous  coagulation  of  milk,  after  it 
remains  at  rest,  is  owing.  Milk  may,  after  it  is  sour,  be  fermented,  and  it  will  yield  a  vinous  intoxicating 
liquor.  This  is  practised  by  the  inhabitants  of  the  most  northerly  islands  of  Europe,  with  buttermilk,  and 
by  the  Tartars  with  the  milk  of  the  mare.     Milk  is  likewise  susceptible  of  the  acetous  fermentation. 

6982.  The  constituent  parts  of  milk  are  found  to  be  oil,"  curd,  gelatine,  sugar  of  milk,  muriate  of  soda, 
muriate  of  potash,  phosphate  of  lime,  and  sulphur.  These  substances  enter  into  the  milk  of  all  animals, 
but  the  proportions  vary  in  different  species.     The  various  milks  in  use  as  food  are  thus  distinguished  :  — 

6983.  Coxv's  milk  produces  a  copious,  thick,  and  yelluw  cream,  from  which  a  comixiet  consistent  butter 
is  formed ;  the  curd  is  bulky,  and  retains  much  serum,  which  has  a  greenish  hue,  a  sweet  taste,  and  con- 
tains sugar  of  milk  and  neutral  salts.     The  milk  of  the  buffalo  is  essentially  the  same  as  that  of  the  cow. 

6984.  Ass's  milk  throws  up  a  cream  resembling  that  of  woman's  milk ;  the  butter  made  from  it  is  white, 
soft,  and  disposed  to  be  rancid  ;  the  curd  is  similar  to  that  of  the  woman,  but  not  unctuous ;  the  whey  is 
colourless,  and  contains  less  salts,  and  more  sugar,  than  that  of  the  cow. 

6985.  Ewe's  milk  throws  up  as  much  cream  as  that  of  the  cow,  and  of  nearly  the  same  colour ;  the  butter 
made  from  it  is  yellow  and  soft ;  the  curd  is  fat  and  viscid ;  the  whey  is  colourless,  and  contains  the 
smallest  quantity  of  sugar  of  any  milk,  and  hut  a  small  portion  of  muriate  and  pho.«phate  of  lime. 

6986.  (Joat's  miik  produces  abundance  of  cream,  which  is  thicker  and  whiter  than  that  from  the  cow  ; 


Book  VII. 


DAIRY-HOUSE  AND  FURNITURE. 


1037 


the  butter  is  white  and  soft,  and  equally  copious,  and  so  is  the  curd,  which  is  of  a  firmer  consistence  than 
that  of  the  cow,  and  retains  less  whey. 

69S7.  Mare's  7nilk  produces  a  very  fluid  cream,  similar  in  colour  and  consistence  to  good  cow's  milk 
before  the  cream  appears  on  the  surface;  the  butter  made  from  it  has  but  little  consistence,  and  is  readily 
decomposed.  The  curd  is  similar  to  that  obtained  from  woman's  milk,  and  the  whey  has  little  colour,  and 
contains  a  large  proportion  of  saccharine  matter,  and  of  saline  substances. 

6988.  Ca?«er4- m/rt  throws  up  little  cream,  which  is  whitish  and  thin,  affording  insipid  whitish  butter ; 
the  curd  is  small  in  quantity,  and  contains  but  little  whey,  which  is  colourless  and  somewhat  saccharine. 

6989.  Sout's  milk.  In  China,  especially  about  the  city  of  Canton,  no  other  milk  can  be  had  but  that  of 
the  sow.     It  is  rather  sweeter  than  cow's  milk,  but  very  similar  in  all  other  respects. 

6990.  In  the  use  of  these  milks,  that  of  the  camel  is  chiefly  confined  to  Africa  and  China,  and  that  of  the 
mare  toTartary  and  Siberia.  In  India  the  milk  of  the  buffalo  is  preferred  by  the  natives  to  that  of  the 
domestic  cow.  The  milk  of  the  goat  is  more  generally  used  in  Italy  and  Spain  than  in  any  other  coun. 
tries  in  Europe;  they  are  driven  into  Leghorn,  Florence,  Madrid,  and  other  towns,  in  flocks  caily  in  the 
morning,  and  milked  in  the  streets.  The  goat  will  allow  herself  to  be  sucked  by  the  young  of  various  other 
animals,  and  a  foal  which  has  lost  its  mother  has  been  suckled  by  a  goat,  placed  on  a  barrel  to  lacilitate 
the  operation.  As  the  butter  of  goat's  milk  contains  a  larger  proportion  of  gelatine,  and  less  oil  than  that 
of  the  coWjit  is  recommended  by  physicians  as  nearly  equally  light  as  ass's  milk  ;  it  is  the  most  prolific  of 
all  in  curd,  and  forms  excellent  cheese ;  but  it  is  an  error  to  suppose  that  the  Parmesan  (a  skim-milk 
cheese)  is  made  from  it.  Ewe's  milk  is  gradually  wearing  out  of  use,  though  it  makes  excellent  cheese, 
and  some  milking  ewes  as  well  as  goats  might  be  kept  for  that  purpose,  by  those  who  have  extensive  up- 
land grass-lands.  The  milk  of  the  ass  comes  the  nearest  to  that  of  the  woman,  and  being  the  lightest  of 
any  is  much  recommended  in  pulmonary  and  hepatic  affections.  Soda  water  and  warm  cow's  milk  is 
taken  as  a  substitute,  and  found  almost  equally  light.  The  milk  in  universal  use,  as  an  article  of  food  in 
Britain,  is  that  of  the  cow. 

6991.  Lactometers  for  ascertaining  the  value  of  milk,  relatively  to  butter  and  cheese,  will  be  described 
among  the  utensils  of  the  dairy  in  the  succeeding  section. 

Sect.    II.      The  Dairy  House,  its  Furniture  and  Utensils. 

6992.  The  dairy  house,  Jbr  general  purposes,  consists  of  at  least  tliree  separate  apart- 
ments, the  milk  room,  the  dairying  or  working  room,  and  the  cheese  or  store-room. 
The  two  former  are  generally  separated  by  a  passage  or  lobby  ;  and  the  latter  is  very 
frequently  a  loft  over  the  whole,  entered  by  a  stair  from  the  lobby. 

6993.  The  properties  requisite  in  a  good  milk-house  are,  that  it  be  cool  in  summer,  and  moderately  warm 
in  winter,  so  as  to  pieserve  a  temperature  nearly  the  same  throughout  the  whole  year,  or  about  45  de- 
grees ;  and  that  it  be  dry,  so  as  to  admit  of  being  kept  clean  and  sweet  at  all  times.  For  these  reasons  a 
northern  exposure  is  the  best,  and  this  as  much  under  the  shade  of  trees  or  buildings  as  possible  ;  if  it 
can  be  so  situated  that  the  sun  can  have  no  influence  either  on  the  roof  or  walls,  so  much  the  better. 

6994.  A  well  constructed  butter  dairy  should  consist  of  three  apartments;  a  milk-house,  a  churning- 
house,  with  proper  boiler,  as  well  as  other  conveniences  for  scalding  and  washing  the  implements,  and  a 
room  for  keeping  them  in,  and  lor  drying  and  airing  them,  when  the  weather  will  not  permit  of  its  being 
done  without  doors. 

6995.  The  cheese  dairy  should  likewise  consist  of  three  apartments;  a  milk. house,  a  scalding  and  press- 
ing-house, and  a  salting-house.  It  is  essential  to  the  cheese  dairy  to  have  a  command  of  heat  during  the 
cold  season.  When  milk  is  exposed  to  a  degree  of  cold  below  50"^  at  anytime,  from  the  moment  it  is  drawn 
from  the  cow,  till  the  cheese  is  not  only  pressed,  but,  to  a  great  extent,  dried,  the  cheese  will  not  be  good. 
"  It  is  not  enough  that  the  milk  be  again  heated  ;  it  must  never  be  allowed  to  become  too  cold  at  any 
time,  not  even  in  the  press  ;  or  if  it  is,  the  quality  of  the  cheese  will  be  much  injured."  [Aitoyi's  Dairy 
Husb.  p.  82.)  To  these  should  be  added  a  cheese-room  or  loft,  which  may  with  great  propriety  be  made 
above  the  dairy.  This  is,  however,  generally  separate  from  the  dairy.  But  a  milk  dairy  requires  only  a 
good  milk-house,  and  a  room  for  scalding,  cleaning,  and  airing  the  utensils.  The  size  of  the  milk-house, 
according  to  Alton,  oughttobe  sufficient  to  contain  one  day's  milk  of  all  the  cows  belonging  to  it. 

6996.  A  dairy  for  the  private  use  of  any  farmer  or  family  need  not  be  large,  and  may  very  economically 
be  formed  in  a  thick  walled  dry  cellar,  so  situated  as  to  have  windows  on  two  sides,  the  north  and  cast  in 
preference,  for  ventilation  ;  and  in  order  that  these  windows  may  the  better  exclude  cold  in  winter,  and 
neat  in  summer,  they  should  be  fitted  with  double  sashes,  and  on  the  outside  of  the  outer  sash  should  be  a 
fixed  frame  of  close  wire  netting,  or  hair  cloth,  to  exclude  flies  and  other  insects. 

G997.    Of  dairies  for  dairy  farmers  there  are  different  sizes  and  shapes. 
6998.  A  dairy-house  connected  with  a  cot/'. house,  and  mill  for  preparing  food  for  the  cows,  churning, 
and  washing  the  family  linen,  is  thus  arranged,  [fig.  871.)     The  dairy  (a,  b,  c,  d)  is  at  the  north  end,  has 
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hollow  walls,  double  doors,  double  sashed  windows,  and  an  ice-house  under.  The  milk  room  (n)  is  sur. 
rounded  by  milk  coolers,  and  has  a  butter  slab  and  jet  in  the  centre.  The  jet  is  supplied  from  a  cistern 
over  the  steaming  house  (/,  g),  to  which  the  water  is  raised  from  a  well  by  a  forcing-pump  worked  by  the 
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gin  wheel  Besides  supplying  the  jet,  it  furnishes,  by  cocks  and  pipes,  water  for  the  usual  dairy  purposes, 
the  steaming  or  boiling  of  food  for  the  cows,  their  drink,  and  washing  out  the  cow-house,  the  washing 
machine,  &c.     The  churning  room  (6),  is  separated  from  tlie  milk-room  by  double  doors,  as  is  the  latter 

o-rg  .-- ""---^  from  the  cheese-room  (c)  and  store  closet  (rf).     The  gin  wheel  (e) 

■''  ""■-  is  worked  by  one  or  two  horses,  or  oxen  or  asses,  according  to  the 

work  to  be  done.  The  steaming  and  washing  room  (/,  g)  is  a  large 
roomy  apartment  properly  fitted  up,  and  furnished  with  two  boilers, 
a  machine  for  steaming  cattle  food,  another  for  washing  linen  by 
steam  ;  one  impelled  by  the  gin  wheel  operating  on  an  axle  with 
beaters  or  lifters  (Jig.  872.),  and  a  cylinder  of  open  spars,  which 
turns  rqund  in  a  box  of  water  for  washing  potatoes  or  other  roots. 
The  cow-house  (A,  /i)  is  calculated  for  forty  cows  to  be  fed  from 
a  broad  passage  in  the  centre.  At  the  south  end  is  a  large  apart- 
ment it)  open  to  the  roof  for  hay,  straw,  green  herbage  for  soiling, 
turnips,  and  other  food  ;  and  under  it  is  an  urinariura  vaulted,  and 
from  which  the  liquid  is  drawn  by  a  Buchanan  pump  (4494.)  out- 
side of  the  building,  and  some  yards  distant 
6999.  T/ie  dairy-house  recommended  by  Dr.  Anderson  is  surrounded  by  double  walls,  the  inner  of  brick 
or  stone,  nine  inches  or  a  foot  in  thickness  ;  and  the  outer  about  two  feet  distance,  built  of  stone  or  turf; 
or  a  bank  of  earth  faced  with  turf  may  be  placed  against  the  inner  walls. 

7(X)0.  The  size  of  the  dairy  house  should  vary  according  to  that  of  the  number  of  cows.  Marshal  found 
in  Gloucestershire  one  for  forty  cows  to  be  twenty  feet  by  sixteen,  and  one  for  one  hundred,  thirty  by 
forty.  The  North  Wiltshire  dairy-rooms  have  in  general,  he  says,  outer  doors,  frequently  opening  under 
a  pent-house  or  open  lean-to  shed  ;  which  is  a  good  conveniency,  aflbrding  shade  and  shelter,  and  giving 
a  degree  of  coolness  to  the  dairy  room.  In  one  instance  he  observed  two  doors  :  a  common  close-boarded 
door  on  the  inside,  and  an  open-paled  gate-like  door  on  the  outside ;  giving  a  free  admission  of  air  in  close 
warm  weather,  and,  at  the  same  time,  being  a  guard  against  dogs  and  poultry.  A  conveniency  which,  he 
thinks,  would  be  an  improvement  to  any  dairy  room  in  the  summer  season.  The  inside  wall  may  be 
seven  or  eight  feet  high  in  the  sides,  on  which  may  be  placed  the  cou|)les  to  support  the  roof,  and  the  walls 
at  the  gables  carried  up  to  the  height  of  the  couples.  Upon  these  should  be  laid  a  roof  of  reeds,  or  thatch, 
that  should  not  be  less  than  three  feet  in  thickness,  which  should  be  produced  downward  till  it  covers  the 
whole  of  the  walls  on  each  side  to  the  ground  :  but  here,  if  thatch  or  reeds  be  not  in  such  plenty  as  could 
be  wished,  there  is  no  occasion  for  laying  it  quite  so  thick.  In  the  roof,  exactly  above  the  middle  of  the 
building,  should  be  placed  a  wooden  pipe  of  a  sufficient  length  to  rise  a  foot  above  the  roof,  to  serve  occa- 
sionally as  a  ventilator.  The  top  of  this  funnel  should  be  covered,  tx)  prevent  rain  from  getting  through 
it,  and  a  valve  fitted  to  it,  that  by  means  of  a  string  could  be  opened  or  shut  at  pleasure.  A  window  also 
should  be  made  upon  one  side  for  giving  light,  to  be  closed  by  means  of  two  glazed  frames,  one  on  the  out- 
side, and  the  other  on  the  inside.  The  use  of  this  double  sash,  as  well  as  the  great  thickness  of  the  wall, 
and  of  the  thatch  upon  the  roof,  are  to  render  the  temperature  of  this  apartment  as  equal  as  possible 
at  all  seasons  of  the  year,  by  effectually  cutting  it  off  from  having  any  direct  communication  with  the 
external  air. 

7001.  The  dairy-house  made  tise  of  by  Jf'ahejield  of  Liverpool  contains  three  apartments;  a  milk. house, 
churning-room,  and  the  room  for  the  utensils.  In  the  milk-house  were  the  coolers ;  a  slab  for  laying 
butter  on  after  it  is  made  up ;  cocks  for  drawing  off  the  milk  from  the  coolers  ;  a  large  cock  to  throw 
water  on  the  floor,  which  slopes  a  little  from  that  part ;  cocks  at  the  back  part  of  the  coolers,  for  letting 
in  water  ;  a  door,  latticed  ;  and  another  door  most  commonly  used,  but  panelled.  In  the  churning-room 
is  a  fire-place,  a  boiler,  a  large  copper,  also  used  when  brewing.  The  room  tor  drying  or  airing  the  uten- 
sils is  also  used  occasionally  as  a  laundry.     Over  the  whole  are  apartments  for  the  servants. 

7002.  A  very  neat  dairy  for  a  private  fami/y  may  be  made  under  the  shade  of  two  or  three  tall  trees,  in 

the  following  manner :  —  Build  the  walls  of  bricks,  and  hollow 
in  Silverlock's  manner,  by  which  every  course  of  brick-work 
is  laid  on  edge,  and  forms  oblong  cavities  (Jig.  873.  a),  the 
bricks  of  the  one  course  being  laid  alternately  lengthways  (6), 
and  crossways  (r),  and  those  of  the  next  breaking  joint  with 
these,  by  the  cross  ones  being  placed  on  the  middle  of  the  long 
ones  id).  The  elevation  of  such  a  wall  '\e,f,g)  should  of  course 
be  founded  on  solid  work,  of  breadth  and  thickness  according 
to  the  height  of  the  wall,  and  nature  of  the  foundations.  The 
plan  ofa  dairy  with  such  walls  should  contain  the  three  usual 
apartments  for  milk,  churning,  and  utensils  (A),  and  should 
have  double  doors  and  windows  :  the  latter  guarded  by  fly- 
wire.  The  elevation  (2)  may  be  of  any  style  of  simple  archi- 
lecture. 

7003.  As  a  complete  dairy  on  a  large  scale,  we  submit  the 
following.  The  plan  (fig.  874.)  is  of  an  oblong  form,  and  con. 
sists  of  the  three  usual  principal  apartments,  enclosed  by  walls  of  four  inches  in  thickness,  and  surrounded 
by  a  passage  two  feet  wide  to  the  north,  and  three  feet  to  the  south,  which  is  again  surrounded  by  a  nine- 

874  ; 


inch  wall.  The  passages  communicate  with  the  roof  by  covered  openings,  in  the  ridge  of  which  and  by 
the  windows  ventilation  is  completely  eflfectcd.  In  detail,  the  plan  exhibits  two  principal  entrance 
porches  (a),  back  entrance  (b),  copper  for  healing  water  (c),  churning-room  (rf),  milk-room  (c).  utensils 
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and  clieese-press  (/),  boiler  for  heating  milk  {g),  store  closet  or  butter-room  (A),  cheese-room  (i),  passage 
surroundiug  the  wliole  (A),  water-closet  {I),  and  windows  to  cheese-room  {m). 

^,7,  9  7004.  A  section  (Jig.  815.)  taken  across  the  milk-room 

'"'^        '  {fig.  874.  n  n)  exhibits  the  ventilating  funnel  in  the  roof  (a), 

projecting  eaves  (6,  c),  cheese-room  (rf),  passage  on  the 
north  side  (c),  raised  part  of  the  roof  for  ventilation 
{f,S)t  fountain  in  the  centre  of  the  dairy  (A),  and  south 
passage  (<). 

7005.  The  elevation  (fig.  876.)  presents  a  simple  shed 
roof,  varied,  however,  by  projections  and  recesses  :  it  pre- 
sents no  windows  or  doors  to  the  south,  and  therefore 
that  side,  if 'other  circumstances  permit,  may  be  covered 
with  vines  or  other  fruit-trees,  or  with  ornamental 
creepers. 

7006.    The Jixtures  of  the  dairy  are,  in  the  scalding-room,  a  copper  boiler  fixed  over  a 


fire-place,  for  boiling  water  to  wash  and  scald  the  utensils ;  next,  some  benches  and 
shelves  in  this  room  and  the  cheese-room ;  and  a  bench  or  table  not  more  than  two  feet 
wide  surrounding  the  milk-room.  It  is  very  desirable,  also,  that  there  should  be  a  jet, 
or  fountain,  or  pump,  or  spring,  in  the  centre  of  the  milk-room,  in  order  to  cool  down 
the  air  in  summer,  and  to  supply  clear  water  at  a  moderate  temperature  at  all  times. 

7007.  The  iitensUs  of  the  dairy  are,  pails  for  milking  into  ;  sieves  of  hair-cloth  or 
silver  wire-cloth  for  passing  the  milk  through,  to  free  it  from  hairs  and  other  impurities; 
milk  dishes,  or  coolers,  for  holding  the  milk  till  it  throws  up  its  cream ;  a  cream-knife 
of  ivory  for  separating,  and  skimming  dishes  of  willow  or  ivory  for  removing,  the  cream  ; 
bowls  and  barrels  for  holding  it,  or  other  preparations  of  milk-churns,  butter-makers, 
butter-prints ;  one  or  more  tubs  for  hot  or  cold  water,  in  which  to  immerse  vessels  that 
require  extraordinary  purification ;  and  a  portable  rack  for  drying  dishes  in  the  open  air. 
All  these  utensils  are  requisite  where  butter  only  is  to  be  produced. 

7008.  The  utensils  requisite  if  cheese  is  to  be  made,  are  the  cheese-tub,  in  which  the  curd  is  broken,  and 
prepared  for  being  made  into  cheese  ;  the  chccse-knife,  generally  a  thin  spatula  of  wood,  but  sometimes 
of  iron,  used  for  the  purpose  of  cutting  or  breaking  down  the  curd  while  in  the  cheese-tub.  The  cheese- 
cloth is  a  piece  of  thin  gauze,  like  linen  cloth,  in  which  the  cheese  is  placed  in  the  press;  the  cheese- 
board  is  circular,  and  on  it  the  cheeses  are  placed  on  the  shelves  of  the  cheese-room  ;  their  diameter  must 
be  somewhat  less  than  that  of  the  interior  or  hoop  part  of  the  vat.  The  vat  is  a  strong  kind  of  wooden  hoop 
with  a  bottom,  which,  as  well  as  the  sides,  is  perforated  with  holes  to  allow  the  whey  to  escape  while  the 
cheese  is  pressing  :  the  size  of  vats  must  depend  on  that  of  the  cheese  and  the  number  required,  as  of  most 
of  the  other  implements  on  the  extent  of  the  dairy.     The  cheese-press  (fig.  877.)  is  a  power  generally 

obtained  by  a  screw,  though  sometimes  by  a  dead  weight, 
and  is  used  for  forcing  the  whey  from  the  curd  while  in 
the  vat.  The  cheese-tongs  is  a  wooden  frame,  occasionally 
placed  on  the  cheese-tub,  when  the  vat  is  set  on  it  in  order 
to  drain  the  whey  from  the  curd.  To  these  implements 
some  add  a  lactometer,  one  kind  of  which  (fig.  878.),  is  a 
glass  tube  a  foot  long  with  a  funnel  at  top. 
'i'he    upper    two    inches    of  the    tube    are  878 

marked  in  small  divisions,  and  when  the 
instrument  is  filled  to  the  height  of  one  foot 
with  milk,  the  depth  of  cream  it  yields  is 
noted  by  the  gradations  on  the  upper  part. 
Another  lactometer  "  for  ascertaining  the 
richness  of  milk  from  its  specific  gravity,  by 
its  degree  of  warmth  taken  by  a  thermometer, 
on  comparing  its  specific  gravity  with  its 
warmth,"  was  invented  by  Dicas,  of  Liver. 
pool,  but  never  came  into  use.  Another 
invention  for  the  same  purpose  was  made  by 
Mrs.  Lovi,  of  Edinburgh,  in  ISlfi.  It  con- 
sists of  acreometric  beads,  by  which  the 
specific  gravity  of  the  milk  is  tried  first  when 
new-milked,  and  next  when  the  cream  is 
removed.  When  milk  is  tried  as  soon  as  it 
cools,  say  to  60°,  and  again,  after  it  has  been  thoroughly 
skimmed,  it  will  be  found  that  the  skimmed  milk  is  of 
considerably  greater  gravity  ;  and  as  this  increase  depends 
upon  the  separation  of  the  lighter  cream,  the  amount  of 
the  increase,  or  the  difference  between  the  specific  gravity 
of  the  fre.sh  and  skimmed  milk,  will  bear  proportion  to, 
and  may  be  employed  as  a  measure  of,  the  relative  quan. 
titles  of  the  oily  matter  or  butter  contained  in  different 
milks.  The  specific  gravity  of  skimmed  milk  depends 
both  on  the  quantity  of  the  saccharo-saline  matters,  and 
of  the  curd.  To  estimate  the  relative  quantities  of  curd, 
and  by  that  determine  the  value  of  milk  for  the  puri'ose 
of  yielding  cheese,  it  is  only  required  to  curdle  the  skim- 
milk,  and  ascertain  the  specific  gravity  of  the  whey.  The 
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whey  will,  of  course,  be  found  of  lower  specific  gravity  tlian  the  skimmed  milk,  and  the  number  of 
degrees  of  difference  affords  a  measure  of  ttie  relative  quantities  of  the  curd.  According  to  this  hypo- 
thesis, the  acrcometric  beads  may  be  employed  to  ascertain  the  qualities  of  milk,  relatively  both  to  the 
manufacture  of  butter  and  cheese.  {Tratis.  of  the  Il'g/i.  Sue.  sect.  v.  part  i.) 

7009.  In  milk  coolers  and  churns  there  is  considerable  variation  of  form.  Milk  cf)olcrs  are  generally 
made  of  earthenware  or  wood  ;  but  of  late  years  they  have  been  formed  of  lead,  marble,  slate,  and  cast- 
iron.  Their  general  form  is  round,  and  diameter  from  one  to  two  feet;  but  in  extensive  dairies  they  are 
often  made  several  feet  or  yards  in  length,  and  from  two  to  three  feet  wide,  with  holes  at  one  or  more 
corners  to  admit  the  e.scape  of  the  milk  after  the  cream  is  removed.  The  safest  dish  is  wood,  though 
it  requires  most  labour  to  keep  it  sweet;  next  is  earthenware  or  China,  though  on  the  leaden  glaze 
of  the  former  the  acid  of  the  milk  is  apt  to  operate.  Leaden  dishes  or  troughs,  though  very  general 
in  Cheshire,  are  the  most  dangerous;  and  the  objection  to  slate  coolers  is  the  joinings  of  the  plates, 
which  are  always  unsightly,  imperfect,  and  liable  to  be  oi)erated  on  by  the  lactic  acid.  The  an- 
nealed and  tinned  cast-iron  dishes  of  Baird's  invention  (in  LSOiV,  and  which  are  now  becoming  universal 
in  Scotland  (Alton's  Dairy  H.,  p.  81.),  are  perhaps  the  best  for  such  as  do  not  choose  to  go  to  the  expense 


879 


of  China  dishes.  They  are  durable  from  the  nature  of  the 
material,  not  liable  to  be  broken  by  falls  by  being  annealed, 
easily  kept  clean  from  being  turned  smooth,  and  also  very 
economical,  and  said  to  throw  up  more  cream  from  a  given 
quantity  of  milk  than  any  other. 

7010.  Besides  the  common  plunge  nnd  barrel  churns, 
there  are  various  improved  sorts.  One  of  the  best  for 
using  on  a  small  scale  is  the  patent  box  churn  (fig.  879.) ; 
and  on  a  large  scale,  the  plunge  churn,  worked  by  levers 
put  in  motion  either  by  a  man  or  horse.  The  Derbyshire 
churn  {fig.  880.),  which  works  on  the  principle  of  the 
barrel  churn,  is  an  excellent  implement  on  a  large  scale. 
The  bottom  is  a  segment  of  a  circle,  and  the  advantage  of 
the  plan  is,  that  when  the  butter  is  made,  the  lid  (a)  being 


880 


removed,  the  beaters  {!>)  may  be  taken  out  at  pleasure  by  withdrawing  the  spindle  (c)  to  admit  the  removal 

of  the  butter,  or  the  cleaning  and  scalding  of  the  churn. 
7011.  The  Lancashire  plunge  churn  [fig.Sil.)  is  a  simple  and  effective  implement,  worked  by  the 

O'perator  standing  on  the  levers  (a,  Al,  throwing  his  whole 
weight  alternately  on  each,  so  as  by  means  of  the  line(c,  rf) 
connected  with  the  churn  staff  to  raise  it  and  turn  it  round, 
and  lower  it  and  turn  it  round  alternately. 

7012.  The  most  exquisite  clca7iliness  in  the  dairy  is  an 
essential  requisite,  as  to  the  walls,  floor,  shelves,  benches, 
and  in  the  different  utensils. 

7oI.'3.  The  7nilk  coolers  and  all  the  dishes  in  which  milk  is 
put,  as  well  as  the  churn,  must  be  scalded,  scrubbed,  rinsed, 
and  dried  every  time  they  are  used.  Scalding  is  less  fre- 
quently requisite  in  the  cheese  utensils,  but  they  also  must 
be  almost  daily  washed  in  hot  water,  dried,  and  aired. 
When  any  vessel  becomes  tainted  with  the  acidity  of 
milk,  it  operates  like  leaven  on  what  is  put  into  it:  if  this 
taint  cannot  be  removed  by  ordin.iry  scalding,  it  may  by 
boiling  or  immersing  in  water  impregnated  with  alkali ;  but 
afterwards  it  must  be  well  boiled,  or  a  day  or  two  immersed 
in  pure  water. 

Sect.  III.     Milking  and  the  general  Management  of  Milk. 

7014.  The  times  of  milking  vary  greatly  in  different  districts.  In  most  places  cows 
are  milked  twice  in  twenty-four  hours  throughout  the  year  ;  but  in  the  best  managed 
dairies  where  they  are  abundantly  fed,  they  are  milked  at  morning,  noon,  and  the  approach 
of  night :  the  additional  quantity  tlius  obtained  is  very  considerable,  but  according  to  the 
experiments  of  Pamientier  it  must  be  inferior  in  quality  ;  for  he  found  twelve  hours  re- 
quisite for  the  due  preparation  of  the  milk  in  the  cow.  Where  quantity  of  milk  or  cheese 
is  an  object,  three  times  milking  must  be  decidedly  preferable  ;  but  it  is  certain  that  in 
the  best  butter  districts  of  England  the  cows  are  only  drawn  twice  a  day,  between  five 
and  six  o'clock  morning  and  evening.  Whatever  may  be  the  times  of  milking,  it  is  essen- 
tial that  the  milk  be  drawn  off  clear ;  for  if  the  milk  which  the  cow  can  be  made  to  yield 
at  the  time  be  not  completely  taken  away,  the  quantity  left  will  be  reabsorbed  into  the 
system,  and  no  more  will  be  generated  than  is  necessary  to  supply  the  quantity  actually 
drawn  off. 

7015.  The  operation  qf  milking  is  performed  by  men  in  many  districts,  but  taking  Britain  generally  it  is 
more  commonly  the  work  of  women.  The  milker,  whether  a  man  or  woman,  ought  to  be  mild  in  manners 
and  good  tempered.     If  the  operation  be  performed  h.irshly,  it  becomes  painful  to  the  cow,  who  in  this 
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case  often  brings  into  action  her  faculty  of  retaining  her  milk  at  pleasure  ;  but  if  gently  i>orf(.rmcil,  it 
seems  rather  to  give  pleasure,  as  is  exemiilitied  on  a  large  scale  in  Tiviotilale,  and  Switzerlaml,  where  the 
cows  come  to  be  mill\ed  at  the  call  of  the  milkers.  Many  instances  have  occurred,  Or,  Amlerson  observes, 
in  which  cows  would  not  let  down  a  single  drop  of  milk  to  one  dairy-m.iid,  which  let  it  flow  in  abundance 
whenever  another  approached  tliem  ;  exhibiting  unequivocal  marks  of  satisfaction  in  the  one  case,  and 
of  sullen  obstinacy  in  the  other.  For  the  same  reason,  when  cows  are  ticklish,  they  should  be  treated 
with  the  most  soothing  gentleness,  and  never  with  harshness  or  severity ;  and,  when  the  udder  is  hard  and 
painful,  it  should  be  tenderly  fomented  with  luke-wann  water,  and  stroked  gently,  by  which  simple  expe- 
dient the  cow  will  be  brought  into  good  temper,  and  will  yield  her  milk  witiiout  restraint.  Lastly,  as  it 
sometimes  happens  that  the  teats  of  cows  become  scratched  or  wounded,  so  as  to  produce  foul  or  corrupted 
milk,  whenever  this  is  the  case,  such  milk  ought  on  no  .account  to  be  mixed  with  the  sweet  milk,  but  should 
he  given  to  the  pigs,  w  ithout  being  carried  into  the  milk-house  ;  lest,  by  continuing  there,  it  should  taint 
the  atmosphere,  and  consequently  prove  injurious  to  the  rest  of  the  milk. 

7()lt).  Tu  promote  cleanliness  in  legnril  to  ?iii/Ai)ig,  cows  are  in  some  places  curried,  combed,  brushed, 
and  clothed  like  horses  ;  before  milking,  their  udders  and  teats  are  washed  and  dried,  and  their  tails  trussed 
up.  It  would  be  well  if  a  part  of  this  refinement  were  adopted  in  all  dairies  ;  that  of  using  the  comb 
and  brush,  and  washing  the  udder,  is  indispensable  in  every  establishment  where  clean  milk  is  an 
object.  According  to  Mowbray,  snuft-takers,  sluts,  and  dandles  are  unfit  to  be  dairy-women,  and  no 
milker  should  ever  be  sufl'ered  to  enter  the  dairy  in  a  dirty  apron  covered  with  hairs  from  the  cow- 
house. 

7017.  The  following  aphorisms  respecting  the  management  of  milk  in  the  dairy  arc  from 
the  "  Recreations"  of  Ur.  Anderson,  one  of  the  most  scientific  writers  on  this  subject. 

1.  Of  the  milk  dr.nwn  from  any  cow  at  one  time,  that  part  which  comes  oft' at  the  first  is  always  thinner, 
and  of  a  much  worse  quality  for  making  butter,  than  that  afterwards  obtained;  and  this  richness  con- 
tinues to  increase  progressively  to  the  very  last  drop  that  can  be  obtained  from  the  udder. 

2.  If  milk  be  put  into  a  dish,  and  .allowed  to  stand  till  it  throws  up  cream,  the  portion  of  cream  rising 
first  to  the  surface  is  richer  in  quality,  and  greater  in  quantity,  than  that  which  rises  in  a  second  equal 
space  of  time :  and  the  cream,  which  rises  in  the  second  interval  of  time,  is  greater  in  qu.antity,  and  richer 
in  quality,  than  that  which  rises  in  a  third  equal  sp.ace  of  time  ;  that  of  the  third  is  greater  than  that  of  the 
fourth,  and  so  of  the  rest;  the  cream  that  rises  continuing  progressively  to  decrease  in  quantity,  and  to 
decline  in  quality,  so  long  as  any  rises  to  the  surface. 

3.  Thick  milk  always  throws  up  a  much  smaller  proportion  of  the  cream  which  it  actually  contains 
than  milk  that  is  thinner  ;  but  the  cream  is  of  a  richer  quality  :  and  if  water  be  .added  to  that  thick  milk, 
it  will  afford  a  considerably  greater  quantity  of  cream,  and  consequently  more  butter  than  it  Would  have 
done  if  allowed  to  remain  pure  ;  but  its  quality  is,  at  the  same  time,  greatly  debased. 

4.  Milk,  which  is  put  into  a  bucket  or  other  proper  vessel,  and  carried  in  it  to  a  considerable  distance, 
so  as  to  be  much  agitated,  and  in  part  cooled  betbre  it  be  put  into  the  milk-pans  to  settle  for  cream,  never 
throws  up  so  much,  or  so  rich  cream,  as  if  the  same  milk  had  been  put  into  the  milk-pans  directly  after  it 
was  milked. 

7018.  Fro7n  tlicsc  fumlamcntal  fads,  the  reflecting  dairyist  will  derive  many  important  practical  rules. 
Some  of  these  we  shall  enumerate,  and  leave  the  rest  to  be  discovered.  Cows  should  be  milked  as  near 
the  dairy  as  possible,  in  order  to  prevent  the  necessity  of  carrying  and  cooling  the  milk  before  it  is  ])ut  into 
the  creaming  dishes.  Every  cow's  milk  should  be  kept  separate  till  the  peculiar  i)roiierties  of  each  is  so 
well  known  as  to  .admit  of  their  being  classed,  when  those  that  are  most  nearly  allied  may  be  mixed  toge- 
ther. When  it  is  intended  to  make  butter  of  a  very  fine  quality,  reject  entirely  the  milk  of  all  those  cows 
which  yield  cre.am  of  a  l)ad  quality,  and  also  keep  the  milk  that  is  first  drawn  from  the  cow  at  each  milk- 
ing entirely  semrate  from  that  which  is  last  obtained,  as  the  quality  of  the  butter  must  otherwise  be 
greatly  debased  without  materially  augmenting  its  quantity.  For  the  same  purpose,  take  only  the  cream 
that  is  fir.st  scjjarated  from  the  first  drawn  milk.  Butter  of  the  very  best  quality  can  only  be  economically 
made  in  those  dairies  where  cheese  is  also  made  ;  because  in  them  the  best  part  of  each  cow's  milk  can  be 
set  apart  for  throwing  up  cream,  the  best  part  of  this  cre.am  can  be  taken  in  order  to  be  made  into  butter, 
and  tlie  remainder,  or  all  the  rest  of  the  milk  and  cream  of  the  dairy,  can  be  turned  into  cheese.  Thcs])on- 
taneous  separation  of  cream,  .and  the  production  of  butter,  are  never  efiectcd  but  in  consequence  of  the 
production  of  acid  in  the  milk.  Hence  it  is  that  where  the  whole  milk  is  set  apart  for  the  separation 
of  cream,  and  the  whole  of  the  cream  is  separated,  the  milk  must  necessarily  have  turned  sour  before 
it  is  made  into  cheese ;  and  no  very  excellent  cheese  can  be  made  from  milk  which  has  once  attained 
that  state. 

Sect.  IV.     Making  and  Curing  of  Butter. 

7019.  The  milk  from  which  butter  is  to  be  made  may  either  be  put  at  once  into  the 
churn,  and  left  there  till  it  send  up  the  cream ;  or  it  may  be  made  to  cream  in  milk 
dishes,  and  the  cre.tm  alone  churned. 

7020.  T/ii  last  is  generally  considered  the  best  mode,  and  in  carrying  it  into  efTect,  the  milk  being 
drawn  from  the  cow,  is  to  be  strained  into  the  creaming  dishes,  which  should  never  Ix!  more  than  three 
inches  deep,  and  of  about  a  gallon  and  a  half  or  two  gallons  in  capacity.  In  general  the  best  cream  will 
be  fit  for  removal  in  seven  or  eight  hours,  though  for  orilinary  good  butter  it  may  stand  twelve  hours; 
but  where  the  very  best  butter  is  wished,  and  such  arrangements  are  formed  as  admit  of  converting  the 
milk  to  cheese,  or  some  other  use  while  it  is  sweet,  it  may  be  separated  after  standing  only  two  or  three 
or  four  hours.  In  performing  the  operation,  first  pass  the  cream  knife  round  the  edges  of  the  vessel,  to 
separate  the  adhering  stratum  of  cream,  and  then  draw  it  to  one  side,  lift  it  off  with  the  skimming  dish, 
and  put  it  in  the  cream  bowl  to  be  carried  to  the  cream  barrel. 

7021.  Creavi  may  be  kept  from  three  to  seven  days  before  it  is  churned.  Where  quantity  more  than 
quality  is  desired,  the  whole  of  the  milk  is  churned,  without  separating  any  cream  ;  tlie  milk  is  kept  in 
the  churn  or  in  large  barrels  for  two  or  three  days,  till  it  begins  to  get  sour.  The  operation  of  churning, 
where  the  cream  and  milk  arc  both  to  apitate,  is  necessarily  tedious  and  Laborious ;  but  a  great  weight  of 
butter  is  undoubtedly  obtained,  the  quality  and  flavour  of  which  will  depend  a  good  deal  on  the  peculiar 
properties  of  the  milk.  'I'ho  milk  of  Galloways,  Ayrshires,  and  Alderneys,  so  treated,  makes  excellent 
butter. 

7022.  In  the  process  of  c/iurninp  great  nicety  is  required  ;  a  regular  stroke  in  plunge  or  pump  churns, 
and  a  regular  motion  in  those  of  the  barrel  or  turning  kind,  must,  if  possible,  never  be  deviated  from.  A 
few  h.asty  irregular  strokes  or  turns  has  been  known  to  spoil  what  would  otherwise  have  been  excellent 
butter.  Twamley  (Kssat/s  on  tlie  Hair;/)  recommends  the  selection  of  a  churner  of  a  cool  phlegmatic 
temper,  of  a  sedate  disposition  and  character  ;  and  advises  never  to  allow  any  individuals,  especially  the 
young,  to  touch  the  churn  without  the  greatest  caution  and  circumspection.  To  those  who  have  been 
accustomed  to  see  cream  churned  without  being  properly  prepared,  churning  may,  perhaps,  appear  to  be 
severe  Labour  for  one  person  in  a  large  dairy  ;  but  nothing  is  more  easy  than  the  process  of  making  butter, 
where  the  cream  h.as  been  duly  prepared. 

7023.  The  best  time  for  nialinf;  butter,  during  summer,  is  early  in  the  morning,  before  the  sun  acquires 
much  power;  and  if  a  pump  churn  be  used,  it  may  be  plunged  a  foot  deep  into  a  tub  of  cold  water,  where 
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it  should  remain  during  the  whole  time  of  churning ;  which  will  very  much  harden  the  butter.  During 
winter,  from  the  equality  of  temperature,  whicli  (if  it  be  properly  managed)  will  generally  prevail  in  a 
dairy,  it  will  very  rarely,  if  ever,  be  necessary  to  churn  near  the  tire.  Should  any  circumstance,  however, 
require  this,  care  should  be  taken  not  to  churn  so  near  the  fire  as  to  heat  the  wood  ;  as  it  would  impart  a 
strong  rancid  taste  to  the  butter.  As  soon  as  the  butter  is  made,  it  must  he  separated  from  the  milk,  and 
be  put  into  a  clean  dish  ;  the  inside  of  which,  if  of  wood,  should  previously  be  well  rubbed  with  common 
salt,  to  prevent  the  butter  from  adhering  to  it.  The  butter  should  then  be  pressed  and  worked  with  a  flat 
wooden  ladle  or  skimming-dish,  having  a  short  handle,  so  as  to  press  out  all  the  milk  that  may  be  lodged 
in  the  cavities  of  the  mass.  A  considerable  degree  of  dexterity,  as  well  as  of  strength,  is  requisite  in  this 
manipulation :  for,  if  the  milk  be  not  entirely  removed,  the  butter  will  infallibly  spoil  in  a  short  time ; 
and  if  it  be  much  worked,  the  butter  will  become  tough  and  gluey,  which  greatly  debases  its  quality.  In 
some  places  it  is  the  practice  to  beat  up  the  butter  with  two  flat  pieces  of  board,  which  may,  perhaps, 
answer  very  well.  In  this  operation,  some  persons  pour  cold  water  upon  the  butter,  for  the  purpose  of 
washing  it :  this  practice,  however,  is  not  only  useless,  for  the  butter  can  be  perfectly  cleared  of  the  milk 
without  it,  but  it  is  also  pernicious,  and  debases  the  quality  of  the  butter  in  an  astonishing  degree.  Nothing 
is  so  detrimental  in  a  dairy  as  water  improperly  used  ;  which,  if  mixed  in  any  way,  either  with  milk  or 
butter,  tends  greatly  to  debase  the  quality  of  the  latter. 

702i.  The  best  temperature  for  clmrning  butter  has  been  very  satisfactorily  determined  by  a  number  of 
experiments,  sanctioned  by  the  Hinlilaiid  Society  of  Scotland,  and  published  in  their  Transactions.  From 
these  experiments  it  is  concluded,  that  the  most  proper  temperature  at  which  to  commence  the  operation 
of  churning  butter  is  from5(;0  to55°;  and  that  at  no  time  in  the  operation  ought  it  to  exceed  65°  :  while, 
on  the  contrary,  if  at  any  time  the  cream  should  be  under  50°  in  temperature,  the  labour  will  be  much 
increased,  without  any  proportionate  advantage  being  obtained  ;  and  a  temperature  of  a  higher  rate  than 
65°  will  be  injurious,  as  well  to  the  quality  as  the  quantity  of  the  butter.  {Htghl.  Soc.  Trans.  voLvii.  p.  198.) 

7025.    The  making  jcp  of  butter  is  the  next  jirocess. 

7026.  Befwe  being  sent  to  table  or  market,  sweet  or  fresh  butter  is  made  up  into  various  forms  ;  some- 
times into  rolls  or  cylinders,  six  or  eight  inches  long,  and  from  half  an  inch  to  two  inches  in  diameter ;  at 
other  times  into  small  round  figures,  or  casts,  with  impressions  in  relief  from  butter  moulds.  When  the 
butter  is  too  soft  for  the  last  purpose,  it  may  be  put  into  small  wooden  vessels,  which  may  be  allowed  to 
swim  in  a  tub  or  cistern  of  cold  water;  or  they  may  be  Set  in  an  ice. house  for  an  hour  or  two;  or  the 
water  in  which  the  small  vessels  float  may  be  iced.  At  all  events,  whatever  mode  is  adopted,  no  water 
ought  to  be  allowed  to  touch  the  butter.  When  formed  into  the  desired  shapes,  it  may  be  placed  in  dishes, 
and  set  in  the  margin  of  the  central  cistern  of  water  till  wanted. 

7027.  Ill  Salting  or  curing  butter  tlie  use  of  wooden  vessels  is  preferable;  and  these 
vessels  should  be  made  from  timber  wliich  has  been  previously  boiled  for  four  hours,  to 
free  it  from  the  pyroligneous  acid ;  or  they  should  be  formed  from  the  lime  tree,  which 
is  confidently  asserted  {Highl.  Soc.  Trans,  vol.  vii.  p.  355.)  to  be  without  this  acid. 
Whatever  description  of  casks  are  used,  they  should  previously  be  rendered  as  clean  and 
sweet  as  possible,  well  rubbed  with  salt,  and  tlie  cavity  between  the  bottom  and  sides 
filled  in  with  melted  butter. 

7028.  An  excellent  composition  for  preserving  butter  may  be  made,  by  reducing  into  a  fine  powder,  and 
carefully  mixing  together,  sugar  and  nitre,  of  each  one  part,  and  two  parts  of  the  best  common  salt.  Moir 
to  each  pound  weight  of  salt  adds  four  ounces  of  raw  sugar.  Of  this  composition,  one  ounce  should  be 
thoroughly  mixed  with  every  sixteen  ounces  of  butter,  as  soon  as  the  latter  has  been  freed  from  the  milk ; 
and  the  butter  must  be  immediately  put  ii:to  the  firkin,  being  pressed  so  close  as  to  leave  no  air-holes,  or 
any  kind  of  cavities,  within  it.  The  surface  must  be  smoothed ;  and,  if  a  day  or  two  be  expected  to  elapse 
before  more  can  be  added,  the  vesstd  must  be  closely  covered  up  with  a  piece  of  clean  linen,  upon  which 
should  be  laid  a  piece  of  wetted  parchment,  or  (if  this  be  not  procurable)  with  a  piece  of  fine  linen  dipped 
in  melted  butter,  that  is  exactly  fitted  to  the  edges  of  the  vessel  all  round,  so  as  to  exclude  the  air  as 
much  as  possible.  When  more  butter  is  to  be  added,  these  coverings  are  to  be  removed  ;  the  butter  is  to 
be  applied  close  upon  the  former  layer,  pressing  it  down,  and  smootning  it  as  before,  till  the  vessel  be  full. 
The  two  covers  are  then  to  he  spread  over  it  with  the  greatest  care ;  and  a  little  melted  butter  is  to  be 
poured  all  round  the  edges,  so  as  to  fill  up  every  part,  and  ett'ectually  to  exclude  the  air.  A  little  salt 
may  then  be  strewed  over  the  whole,  and  the  cover  be  firmly  fixed  down.  Butter  thus  cured  does  not 
taste  well  till  it  has  stood  at  least  a  fortnight  after  it  has  been  salted  ;  but  after  that  period  it  acquires  a 
rich  marrowy  taste,  and  will  continue  perfectly  sweet  in  this  climate  for  many  years.  As,  however,  its 
quality  is  liable  to  be  impaired  by  being  improperly  treated  while  it  is  using,  it  will  be  necessary,  when  the 
firkin  is  opened,  first  to  pare  off  a  small  portion  of  the  whole  surface,  especially  near  the  edges,  in  case  the 
air  should,  by  any  accident,  not  have  been  entirely  excluded.  If  it  is  to  be  quickly  consumed,  it  may  be 
taken  up  as  it  is  wanted,  without  any  other  precaution  than  that  of  keeping  it  carefully  covered  up ;  but, 
on  the  contrary,  if  it  is  to  be  used  very  slowly,  and  if  the  person  employed  to  take  it  up  be  not  very  careful 
in  closing  it  up  each  time  with  the  covers,  the  part  which  is  thus  exposed  to  the  air  will  be  liable  to  con- 
tract a  small  degree  of  rancidity.  To  prevent  the  occurrence  of  this  inconvenience,  when  the  vessel  is 
opened,  a  strong  brine  of  common  salt  (strong  enough  to  float  an  eggl  should  be  |)onred,  when  cold,  upon 
the  surface  of  the  butter  ;  and  although  the  quality  of  the  latter  will  be  slightly  injured  by  the  action  of 
the  water  upon  it,  yet  that  is  a  much  less  evil  than  the  .slightest  rancidity  would  occasion. 

70'i9.  Butter  casks.  The  following  is  the  plan  adopted  by  Moir:  —  "  Cut  the  wood  into  deals  of  the 
lengths  wanted;  have  a  boiler  of  a  square  form,  the  length  of  the  wood,  full  of  water:  put  in  the  wood 
with  a  weight  or  pressure,  to  keep  it  immersed  in  the  water,  and  have  a  wooden  cover  on  the  boiler,  as  it 
must  be  done  by  close  evaporation.  When  thus  boiled  for  four  hours,  the  whole  of  the  pyrolignous  acid 
will  be  extracted.  The  wood  is  then  dried  for  use.  It  becomes  closer  and  more  condensed,  from  the 
fibres  being  contracted.  By  this  method,  while  the  wood  continues  hot,  it  can  be  easily  brought  to  any 
.ihape,  and  used  for  various  purposes;  anil  this  is  the  only  mode  by  which  barrels  for  salted  butter  should 
be  made.  {Highl.  Soc  Trans,  vol.  vii.  p.  356  ) 

7030.  IVhen  butter  is  to  be  exposed  to  the  heat  of  a  warm  climate,  it  should  be  purified  by  melting  before 
it  is  salted  and  packed  up.  For  this  purpose,  let  it  be  put  into  a  proper  vessel,  and  this  be  immersed  into 
another  containing  water.  Let  the  water  be  heated  till  the  butter  be  thoroughly  melted  :  let  it  continue 
in  this  state  for  some  time,  when  the  impure  parts  will  subside,  leaving  at  the  top  a  perfectly  pure  trans- 
parent  oil.  This,  when  it  cools,  will  become  opaque,  and  assume  a  colour  nearly  resembling  that  of  the 
original  butter,  being  only  somewhat  paler,  and  of  a  firmer  consistence.  When  this  refined  butter  is  be- 
come a  little  stiff,  but  while  it  is  still  somewhat  soft,  the  pure  part  must  be  separated  from  the  dregs,  and 
be  salted  and  packed  up  in  the  same  manner  as  other  butter  ;  it  will  continue  sweet  much  longer  in  hot 
climates,  as  it  retains  the  salt  better  than  in  its  original  state.  It  may  also  be  preserved  sweet,  without 
salt,  by  adding  to  it  a  certain  portion  of  fine  honey,  perhaps  one  ounce  to  a  pound  of  butter,  and  mixing 
them  together  thoroughly,  so  that  they  may  be  perfectly  incorporated.  A  mixture  of  this  sort  has  a  sweet 
pleasant  taste,  and  will  keep  for  years  without  becoming  rancid :  there  is  no  doubt,  therefore,  but  that 
butter  might  thus  be  preserved  in  long  voyages  without  spoiling. 
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7031.  As  winter-made  butter  is  mostly  pale  or  white,  and,  at  the  same  time,  of  a  iioorer  quality  than  that 
made  during  the  summer  months,  the  idea  of  excellence  has  been  associated  with  the  yellow  colour ; 
hence,  various  articles  have  been  emiiloyed  in  order  to  impart  this  colour.  Those  most  generally  used, 
and  certainly  the  most  wholesome,  are  the  juice  of  the  carrot,  and  of  the  flowers  of  the  marigold,  carefully 
expressed,  and  strained  though  a  linen  cloth.  A  small  quantity  of  this  juice  (and  the  requisite  proportion 
is  soon  ascertained  by  experience)  is  diluted  with  a  little  cream,  and  this  mixture  is  added  to  the  rest  of 
the  cream  when  put  into  the  churn.  So  small  a  quantity  of  the  colouring  matter  unites  with  the  butter, 
that  it  never  imparts  to  it  any  particular  taste. 

70.'^2.  The  butler  nwst  csttctiied  in  London  is  that  of  Epping  and  to  market  in  dishes,  containing  half  a  pound  each,  out  of  which 
Cambridfje  :  the  cow-s  which  produce  the  former  feed  during  it  is  taken,  washed,  and  put  into  different  forms  by  the  butler- 
summer  in  the  shrubby  pastures  of  Enping  forest,  and  the  men  of  Bath  and  Bristol.  The  butter  of  Gloucestershire  and 
of  the  trees  and  numerous  wild    plants  which   there       of  Oxfordshire  is  very  j;ood  ;  it  is  made  up  in  half-pound  packs 


abound  are  supposed  to  improve  the  flavour  of  the  butter.    It  or  prints ,  packed  up  in  square  baskets,  and  sent  to  the  London 

is  brought  to  market  in  rolls  from  one  to  two  feet  long,  weigh-  market  by  wa^igon. 

ing  a  pound  each.    The  Cambridgeshire  butter  is  produced  7034.  T/ie  fcii/fer  tj/Wic  moiin/ainj  of  Wales  and  Scotland,  and 

from  the  milk  of  cows  that  feed  one  part  of  the  year  on  chalky  the  moors,  commons,  and  heaths  of  England,  is  of  excellent 

uplands,  and  the  other  in  rich  meadows  or  fens ;  it  is  made  up  quality,  when  it  is  properly  managed ;  and  though  not  equal  in 

into  long  rolls  like  the  Epping  butter,  and  generally  salted,  not  quantity,  it  often  is  confessedly  superior  to  that  producea  from 

cured,  before  brought  to  market.    By  washing  it,  and  working  the  richest  meadows.    Bad  butter  is  more  frequently  the  result 

the  salt  out  of  it,  the  London  cheesemongers  often  sell  it  ^t  a  of  mismanagement,  want  of  cleanliness,  and  inattention,  thftn 

high  price  for  firesh  Epping  butter.  of  any  other  cause.     Ireland  would  produce  the  tintst  butter 

70.33.  The  Suffolk  awl  Yorkshire  Imtter  is  often  sold  for  that  of  in  the  empire,  were  it  not  for  the  intolerably  (ilthy  state  of  their 

Cambridgeshire,  to  which  it  is  little  inftrior.    The  butter  of  cows,  and  the  want  of  cleanliness  in  their  dairies. 
Somersetshire  is  thought  to  equal  tliat  of  Epping  ;  it  is  brought 

7035.  In  packing  fresh  butter,  or  butter  salted  only  for  immediate  use,  the  leaves  of  cabbage,  white  beet, 
or  of  the  garden  orache  (.^'triplex  hortensis)  are  to  be  preferred.  The  bottom  of  the  basket  should  be 
bedded  with  a  thick  cloth,  folded  two  or  three  times ;  then  a  thin  gauze,  dipped  in  cold  water,  spread  over 
it,  on  which  the  prints  or  rolls  of  butter  are  to  be  placed,  each  with  one  or  more  leaves  beneath,  and 
smaller  ones  over  it.  The  lowermost  layer  being  adjusted,  fold  half  of  the  gauze  cloth  over  it,  put  in 
another  layer  in  the  same  way,  and  then  cover  with  the  remainder  of  the  gauze.  Ihe  butter  should  be 
put  into  the  basket,  as  well  as  taken  from  thence,  without  being  touched. 

70.'j6  H'hei/  liuiter,  as  its  name  implies,  is  butter  made  from  the  whey  which  is  taken  from  the  curd, 
after  the  milk  is  coagulated  for  the  manufacture  of  cheese.  It  is  chiefly  made  in  those  counties  where 
cheese  is  manufactured,  and  where  it  forms  no  inconsiderable  part  of  the  profits  of  the  dairy.  In  the 
county  of  Derby  more  butter  is  said  to  be  made  from  whey  than  from  the  cream  of  milk,  or  from  milk 
churned  altogether. 

7037.  H'/iety  is  divided  into  two  sorts,  green  and  white,  the  former  escaping  readily  from  the  curd,  while 
the  latter  is  treed  from  it  by  means  of  pressure.  "  There  are  different  methods  of  extracting  the  whey. 
In  some  dairies  the  whole  whey,  when  taken  from  the  cheese-tub,  is  put  into  pails  or  other  vessels,  v/here 
it  remains  for  about  twenty-four  hours ;  when  it  is  creamed,  and  the  whey  is  applied  to  the  use  of  calves 
and  pigs,  which  are  said  to  thrive  as  well  on  it,  after  the  cream  has  been  taken  from  it,  as  before.  The 
cream,  when  skimmed  off  the  whey,  is  put  into  a  brass  pan  and  boiled,  and  afterwards  set  in  pans  or  jars, 
where  it  remains  till  a  sufficient  quantity  for  a  churning  be  procured,  which,  in  large  dairies,  happens 
generally  once,  but  sometimes  twice,  in  the  week."     In  Ayrshire  whey  is  given  to  horses. 

7038.  Butler  forming  a)i  important  article  of  commerce  as  well  as  food,  the  legislature 
has  passed  various  statutes  respecting  its  package,  weight,  and  sale.  The  principal  of 
these  are  the  36th  and  38th  of  Geo.  III. 

Sect.  V.      Process  of  Cheese-making. 

7039.  The  production  of  cheese  includes  the  making  of  rennet,  the  selection  of  a  colour- 
ing matter,  the  setting  of  the  curd,  and  the  management  of  the  cheese  in  the  press. 

7040.  T/ie  milk  fresh  drawn  from  the  cow  is  to  be  immediately  strained  into  the  dishes  or  shallow 
troughs,  if  these  are  used,  in  order  to  promote  cooling,  as  the  surest  guard  against  fermentation.  The 
same  object  may  be  attained  by  repeatedly  drawing  off  the  milk  from  the  coolers,  and  pouring  it  back 
again. 

7041.  To  understand  what  rennet  is,  and  its  uses,  it  is  necessary  to  premise  that  milk  is 
no  sooner  taken  into  the  stomach,  than  it  becomes  curdled  by  the  operation  of  the  gastric 
juice,  as  every  one  who  has  seen  much  of  infant  children  must  have  observed.  What  is 
called  rennet  is  nothing  more  than  the  stomach  of  an  animal  in  which  the  gastric  juices 
are  preserved  by  means  of  salt. 

7042.  T/ie  application  of  any  kind  of  acid  will  cause  milk  to  coagulate,  as  well  as  the  infusion  of  several 
plants,  as  ladies'  bedstraw  (Gfllium  Vferum),  butter-wort  (Pinguicula  vulgaris),  and  others.  With  the 
former  plant  the  Jews  coagulate  the  milk  for  all  their  cheese  ;  the  Mosaic  law  prohibiting  them  to  mingle 
meat  with  milk,  and  rennet  they  consider  as  meat. 

7043.  riie  ttiem'  or  stumack  of  rumiiiating  animals,  which  admit  of  obtaining  the  gastric  juice  in  a  less 
mixed  state  than  those  of  others,  and  chiefly  of  a  young  calf  that  has  been  killed  before  the  digestion  is 
perfected,  is  almost  universally  preferred  as  rennet,  ITiis  bag  or  maw  is  cleaned  and  salted  in  different 
ways  in  different  districts;  biit  the  following  method,  described  by  Marshal  in  his  llural  Economy  of 
No'rfolk,  is  considered  as  one  of  the  best.  "  Take  a  calf's  bag,  maw,  or  stom.tch  ;  and  haviiiif  taken  out 
the  curd  contained  therein,  wash  it  clean,  and  salt  it  thoroughly  inside  and  out,  leaving  a  white  coat  of 
.salt  over  every  part  of  it.  Put  it  into  an  earthen  jar,  or  other  vessel,  and  let  it  stand  three  or  four  days  ; 
in  which  time  it  will  have  formed  tlie  salt  and  its  own  natural  juice  into  a  pickle.  Take  it  out  of  the  jar, 
and  hang  it  up  for  two  or  three  days,  to  let  the  pickle  drain  from  it.  Re-salt  it,  place  it  again  in  a  jar, 
cover  it  tight  down  with  a  paper  jiierced  with  a  large  pin,  and  in  this  slate  let  it  remain  till  wanted  for 
use.  In  this  state  it  ought  to  be  kept  twelve  months  ;  it  may,  however,  in  case  of  necessity,  be  used 
a  few  days  after  it  has  received  a  second  salting ;  but  it  will  not  be  so  strong  as  if  kept  a  longer  time." 

7044.  In  order  to  prepare  this  rennet  for  vse.  Marshal  gives  the  following  directions  :  —  "  Take  a  hand- 
ful of  the  leaves  of  sweet-briar,  the  same  quantity  of  the  leaves  of  the  dog-rose,  and  the  like  quantity  of 
bramble  leaves  ;  boil  them  in  a  gallon  of  water,  with  three  or  four  handl'iils  of  .salt,  about  a  quarter  of  an 
hour;  strain  off  the  liquor,  and,  having  let  it  stand  till  perfectly  cool,  put  it  into  an  earthen  vessel,  and 
add  to  it  the  maw,  prepared  as  above.  To  this  is  added  a  good  sound  lemon,  stuck  round  with  about  a 
quarter  of  an  ounce  of  cloves,  which  give  the  rennet  an  agreeable  flavour." 

7045.  -Jhe  strength  of  the  rennet  thus  prepared  will  increase  in  proportion  to  the  length  of  time  during 
which  the  bag  remains  in  the  liquor  ;  the  quantity  to  be  used  for  the  purpose  of  coagulating  milk  can, 
therefore,  be  ascertained  only  by  daily  use  and  occupation.  In  general,  however,  it  may  be  stated,  upon 
the  average,  that  somewhat  'less  than  half  a  pint  of  wine  measure  will  suffice  lor  filty  gallons  of  mdk, 
for  which  quantity,  in  Glouccotershire,  the  practice  is  to  employ  about  one  third  of  a  pint.  Throughout 
the  whole  process  of  preparing  and  preserving  rennet,  too  much  attention  cannot  be  given  to  its  clean- 
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liness  and  swcetnees ;  for  if  it  be  kept  too  long,  so  as  to  become  foul  or  tainted,  the  cheese  will  invariably 
ttecome  affected  by  it,  and  will  prove  unfit  for  use. 

7046.  In  Holland  a  small  quantity  of  the  muriatic  acid  is  used  instead  of  rennet ;  and  it  is  the  use 
of  this  article  which  gives  to  the  Dutch  cheese  that  pungent  relish  which  induces  so  many  persons  to 
prefer  it. 

7047.  Colouring  matter.  As  cheese  in  its  native  state,  that  is,  such  as  is  well  manu- 
factured, being  put  together  in  proper  time,  the  milk  being  of  a  proper  degree  of  warmth, 
and  in  all  other  respects  properly  pressed,  salted,  and  dried,  is  uniformly  of  a  bright 
yellow  cast,  the  idea  of  excellence  is  generally  attached  to  cheese  of  such  a  colour. 
Hence  it  has  become  necessary  for  the  dairyman,  who  would  dispose  of  his  cheese  to 
advantage,  to  impart  a  light  yellow  orange  colour  to  it  by  artificial  means. 

7018.  Turmeric,  marigolds,  hmvthorn  buds,  and  other  vegetables,  were  formerly  employed  for  this  pur- 
pose; but  these  have  long  since  been  rejected  for  the  Spanish  Arnotto,  which  is  unquestionably  the  best 
ingredient  of  the  kind  that  can  be  used  for  the  colouring  of  cheese.  It  is  a  preparation  of  the  ro?<cora 
or  arnotto  tree  (Bixa  Orelluna  hm..  Jig.  166.),  which  is  a  native  of  America.  The  red  pulp,  that  covers 
the  seeds  of  this  tree,  is  suspended  in  hot  water,  and  allowed  to  subside,  and  when  dry,  is  formed  into 
cakes  or  balls,  which  are  further  set  aside,  until  they  become  completely  dry  and  firm.  One  ounce  of  this 
substance,  when  genuine,  will  be  sufficient  to  colour  an  hundred  weight  of  cheese  ;  and  this  is  the  com. 
mon  allowance  in  the  county  of  Gloucester  ;  in  Cheshire,  the  weight  of  a  guinea  and  a  half  is  considered 
to  be  sufficient  for  a  cheese  of  sixty  pounds  weight.  The  usual  mode  of  applying  the  arnotto  is  to  dip  a 
piece,  of  the  requisite  size  and  weight,  in  a  bowl  of  milk,  and  rub  it  on  a  smooth  stone  until  the  milk 
assume  a  deep  red  colour.  This  infusion  is  to  be  added  to  the  milk,  of  which  cheese  is  intended  to  be 
made,  in  such  a  quantity  as  will  impart  to  the  whole  a  bright  orange  colour,  which  will  become  the  deeper 
in  proportion  to  the  age  of  the  cheese.  The  mixing  of  the  arnotto  in  no  respect  aifects  either  its  taste  or 
smell. 

7049.  In  the  county  of  Cheshire,  however,  a  somewhat  different  practice  obtains.  There,  when  the 
colouring  matter  is  wanted,  it  is  usual  to  tie  up  as  much  of  the  substance  as  may  be  deemed  sufficient  in 
a  linen  rag  ;  putting  it  into  half  a  pint  of  warm  water,  to  let  it  stand  over  night.  In  the  morning,  im- 
mediately before  the  milk  is  coagulated,  the  whole  of  this  infusion  is  mixed  with  it  in  the  cheese-tub,  and 
the  rag  is  dipped  in  the  milk,  and  rubbed  on  the  palm  of  the  hand,  until  all  the  colouring  matter  is  com. 
pletely  extracted.  A  more  simple  method  is  directed  by  Parkinson :  —  "  Take,"  says  he,  "  a  piece  about 
the  size  of  a  hazel  n\it,  put  it  into  a  pint  of  milk  the  night  before  you  intend  to  make  cheese,  and  it  will 
dissolve.  Add  it  to  the  milk  at  the  time  the  rennet  is  put  in.  The  quantity  will  suffice  to  colour  a  cheese 
of  twenty  pounds  weight."   (^Parkinson  on  Live  Stock,  vol.  i.  p.  62.) 

7050.  Setting  the  curd.  The  proper  season  for  making  cheese  is  from  the  beginning 
of  May  till  the  close  of  September,  or  in  favourable  seasons  till  the  middle  of  October. 
Very  good  cheese,  however,  may  be  made  in  winter,  provided  the  cows  be  well  fed.  A 
certain  elevation  of  temperature  is  requisite  to  the  coagulation  of  milk,  and  it  may 
naturally  be  supposed  to  be  nearly  that  of  the  stomachs  of  milk-taking  animals.  Marshal 
is  of  opinion  that  from  85  to  90  degrees  of  heat,  and  two  hours  of  time,  are  the  fittest 
for  coagulation. 

70.'Jl.  Climate,  season,  weather,  and  pasture  may  require  that  these  limits  should  sometimes  be  violated. 
MilU  produced  from  poor  clays  will  require  to  be  coagulated  at  a  higher  temperature  than  that  which  is 
procured  from  rich  pastures.  In  some  dairies  the  milk  is  heated  to  the  proper  temperature ;  but  the  most 
approved  practice  is  to  mix  boiling  water  in  such  a  proportion  as  shall  render  the  milk  of  a  proper  degree 
of  heat  to  receive  the  rennet ;  this  the  thermometer  should  be  used  to  determine.  In  hot  weather  the 
milk  in  the  cows'  udders  is  liable  to  become  very  much  agitated  by  their  running  about,  or  being  driven 
to  too  great  a  distance  ;  so  that  if  rennet  be  put  to  it  in  this  state,  the  curd,  instead  of  coming  in  one  or 
two  hours,  will  require  three,  four,  or  five  hours,  and  will  be  so  spongy,  tough,  and  in  every  respect  so 
imperfect,  as  to  be  scarcely  capable  of  being  confined  in  the  press  or  vat;  and  when  released  from  the 
press,  it  will  heave  or  split,  and  be  good  for  little.  Whenever,  therefore,  cows  are  discovered  to  be  in  this 
state,  which  perhaps  can  scarcely  be  avoided  during  very  hot  weather,  where  cows  are  pastured  abroad, 
in  unsheltered  grounds,  or  where  water  is  not  within  their  reach  ;  it  will  be  advisable  to  add  some  cold 
fresh  spring  water  to  the  milk  as  soon  as  it  is  brought  into  the  dairy.  The  quantity  to  be  mixed,  in  order 
to  impart  the  proper  degree  of  heat,  can  in  this  case  only  be  regulated  by  experience  and  the  use  of  the 
thermometer.  The  efl'ect  of  the  water  thus  added  will,  in  both  cases,  be  to  make  the  rennet  take  effect 
much  sooner,  and  consequently  to  accelerate  the  coagulation  of  the  milk. 

7052.  The  proportion  of  rennet  and  time  requisite  for  coagulation  have  been  already  mentioned  (7045. 
7050.)  :  too  much  rennet  ought  not  to  be  put  in,  otherwise  the  cheese  will  be  ready  to  heave,  as  well  as 
become  rank  and  strong ;  the  same  effects  will  also  be  produced  if  the  rennet  be  made  with  bad  or  foul 
materials,  or  if  it  be  too  strong  to  operate  in  the  given  time  (two  hours).  During  the  process,  the  milk 
ought  to  bo  covered  so  as  not  to  lose  more  than  five  or  seven  degrees  of  its  original  heat  One  or  two 
handfuls  of  salt  added  previously  to  mixing  the  rennet  will  promote  coagulation.  Some  put  in  a  bowl, 
which  is  an  absurd  ancient  custom,  and  injurious  rather  than  useful. 

7053.  When  the  coagulation  has  taken  place,  the  curd  is  broken  or  cut  with  a  cheese-knife,  which  causes 
the  whey  to  rise  through  the  incisions,  and  the  curd  sinks  with  more  ease.  Alter  a  short  time  the  cutting 
is  repeated,  still  more  freely  than  before;  and  is  continued  until  the  curd  is  reduced  to  small  uniform 
particles.  This  operation  will  require  about  three  quarters  of  an  hour  ;  the  cheese-tub  is  again  covered 
with  a  cloth,  and  is  allowed  to  remain  for  the  same  time.  When  the  curd  has  sunk  to  the  bottom  of  the 
ressel,  the  whey  is  taken  off  by  the  hand,  or  by  means  of  a  skimming-dish  ;  another  quarter  of  an  hour 
should  now  be  allowed  for  the  curd  to  settle,  drain,  and  become  solid,  before  it  is  broken  into  the  vat,  as  it 
prevents  the  fat  from  being  squeezed  out  through  the  fingers,  and  of  course  contributes  to  improve  the 
quality  of  the  cheese.  Sometimes,  in  addition  to  the  skimming-dish,  a  semicircular  board  and  weight, 
adapted  to  the  size  of  the  tub,  are  employed.  The  curd  is  again  cut  as  before,  in  order  to  promote  the  free 
separation  of  the  whey,  and  pressure  is  again  applied  till  it  be  wholly  drawn  off  Great  attention  is  re- 
quisite in  conducting  this  part  of  the  business  ;  and  if  any  particles  of  slip  curd  should  be  seen  floating 
in  the  whey,  it  ought  to  be  carefully  laded  off  with  the  whey  ;  as  it  will  not  incorporate  with  the  solid 
curd,  but  dissolving  in  the  cheese,  causes  whey-springs,  as  already  mentioned,  and  materially  impairs  its 
soundness.  If  the  whey  be  of  a  green  colour,  when  loaded  or  pressed  out,  it  is  a  certain  criterion  that  the 
curd  has  been  properly  formed  :  but  if  it  be  of  a  white  colour,  it  is  equally  certain  that  the  coagulation 
is  imperfect,  the  cheese  will  be  sweet,  and  of  little  value,  and  much  valuable  caseous  matter  will  be  com- 
pletely thrown  away.  In  the  counties  of  Norfolk  and  Suffolk,  the  cheese  manufacturers  have  recourse  to 
a  somewhat  different  method  for  extracting  the  whey,  which  is  worthy  of  notice  :  when  they  think  the 
milk  sufficiently  coagulated,  they  lay  a  strainer  in  a  basket  made  for  the  purpose  ;  into  which  they  put  the 
curd,  and  suffer  it  to  remain  there  for  some  time  to  drain,  before  they  break  the  curd.  When  the  curd 
is  sufficiently  drained,  it  is  put  into  two  or  three  separate  vessels,  and  is  broken  with  the  hand  as  small  as 
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possible.  During  this  part  of  the  process  salt  is  scattered  over  the  curd,  and  intimately  mixed  with  it; 
the  proportion,  however,  has  not  been  correctly  ascertained,  and  is  regulated  by  experience. 

7054.  Management  in  the  press.  The  breaking  and  salting  completed,  a  cloth  is 
spread  over  the  cheese  vat,  and  the  broken  curd  being  packed  into  it,  and  covered  up 
with  the  cloth,  a  smooth  round  board  is  laid  over  the  vat,  which  is  usually  filled  to  the 
height  of  one  inch  above  the  brim,  to  prevent  the  curd  from  shrinking  below  its  sideS; 
when  the  whey  is  squeezed  out. 

7055.  The  tvhole  is  then  put  into  a  press  for  two  hours,  and  as  it  is  of  the  utmost  importance  that  every 
drop  of  whey  should  be  expressed,  skewers  are  thrust  into  the  cheese  through  the  holes  in  the  lower  part 
of  the  vat  to  facilitate  its  escape.  The  two  hours  expired,  the  cheese  is  taken  out  and  put  into  a  vessel 
of  warm  or  hot  whey  for  an  hour  or  two,  in  order  to  harden  its  skin.  On  taking  the  cheese  out  of  the 
whey  it  is  wiped  dry,  and  when  it  has  become  cool,  is  wiped  in  a  clean  dry  cloth,  of  a  finer  te.xture,  and 
again  submitted  to  the  press  for  six  or  eight  hours  The  cheese  is  now  turned  a  second  time,  and  is  taken 
to  the  salting  room,  where  it  is  rubbed  on  each  side  with  salt ;  after  which  it  is  wrapped  in  another  dry 
cloth,  of  a  finer  texture  than  either  of  the  preceding  cloths,  and  is  again  pressed  for  twelve  or  fourteen 
hours;  if  any  edges  project  these  are  paired  off,  and  the  cheese  being  laid  upon  a  dry  board,  is  turned 
every  day.  In  the  salting-room  cheese  should  be  kept  warm  until  it  has  had  a  sweat,  or  has  become  regu- 
larly dry  and  somewhat  stiff;  as  it  is  warmth  that  ripens  cheese,  improves  its  colour,  and  causes  it  when 
cut  to  have  a  flaky  appearance,  which  is  the  surest  sign  of  superior  excellence. 

7056.  Management  in  the  cheese-room.  After  the  processes  of  salting  and  drying  are 
completed,  the  cheeses  are  deposited  in  the  cheese-room  or  loft,  which  should  be  airy  and 
dry ;  but  on  no  account  should  hard  and  soft  cheeses  be  placed  in  the  same  room,  for 
the  dampness  or  inoisture  arising  from  the  latter  will  cause  the  hard  cheese  to  chill, 
become  thick  coated,  and  often  spotted.  Throughout  the  whole  process  of  cheese- 
making,  the  minutest  attention  will  be  requisite  ;  for  if  the  whey  be  imperfectly  ex- 
pressed, or  the  rennet  be  impure,  or  the  cheese  be  not  sufficiently  salted,  it  will  become 
rank  and  pimgent.  For  this  defect  there  is  no  remedy.  The  imperfect  separation  of 
the  whey  will  cause  cheese  to  heave  or  swell,  as  well  as  to  run  out  at  the  sides.    . 

7057.  In  order  to  prevent  as  well  as  to  stop  this  heaving,  the  cheese  must  be  laid  in  a  moderately  cool  and 
dry  place,  and  be  turned  regularly  every  day.  If  the  heaving  be  very  considerable,  the  cheese  must  be 
pricked  on  both  sides  in  several  places,  particularly  where  it  is  most  elevated,  by  thrusting  a  skewer  into 
it :  by  this  pricking,  though  the  heaving  will  not  be  altogether  prevented,  a  passage  will  be  given  to  the 
confined  air,  the  heaving  or  swelling  will  consequently  be  considerably  reduced,  and  the  cavities  of  the 
cheese  will  be  less  ofl!ensive  to  the  eye.  Another  remedy  for  heaving  in  cheese  consists  in  applying  a 
composition  of  nitre  and  bole  armoniac,  which  is  vended  in  the  shops  under  the  name  of  cheese-powder. 
It  is  prepared  by  mixing  one  pound  of  saltpetre  with  half  an  ounce  of  bole  armoniac  thoroughly  together, 
and  reducing  them  to  a  very  tine  powder.  About  a  quarter  of  an  ounce  of  this  is  to  be  rubbed  on  a  cheese, 
when  put  a  second  and  third  time  into  the  press,  half  on  each  side  of  the  cheese  at  two  different  meals, 
before  the  salt  is  rubbed  on,  that  the  cheese  may  be  penetrated  with  it.  This  prei>aration  is  very  binding, 
and  sometimes  proves  serviceable,  but  the  nitre  is  apt  to  impart  an  acid  taste  ;  and  if  too  much  be  applied, 
and  the  cheese  should  be  exposed  to  too  great  heat,  the  quantity  of  air  already  confined  in  it  will  be  in- 
creased by  fermentation,  and  the  cheese  will  swell  much  more  than  it  would  if  no  powder  had  been  rubbed 
in.     The  gre.itest  care,  therefore,  will  be  necessary  whenever  this  remedy  is  adopted. 

7058.  Hard  and  spoiled  cheese  may  be  restored  in  the  following  manner  :  take  four  ounces  of  pearlash, 
and  pour  sweet  white  wine  over  it,  until  the  mixture  ceases  to  etfervesce.  Filter  the  solution,  dip  into  it 
clean  linen  cloths,  cover  the  cheese  with  them,  and  put  the  whole  into  a  cool  place,  or  dry  cellar.  Repeat 
this  process  every  day,  at  the  same  time  turning  the  cheese,  and,  if  necessary,  continue  it  for  several  weeks. 
Thus  the  hardest  and  most  insipid  ehecse,  it  is  affirmed,  has  frequently  recovered  its  former  flavour. 

Sect.  VI.      Catalogue  of  the  different  Sorts  of  Cheeses  and  other  Preparations  made 

from  Mill: 

7059.  Of  cheeses,  we  shall  first  enumerate  the  British  sorts,  and  next  those  peculiar 
to  foreign  countries :  the  description  of  each  will  be  such  as  to  enable  any  ingenious 
dairyist  to  imitate  them. 

70f)0.  The  hrick-bai  cheese  is  so  named  from  the  form  of  the  mould  ;  it  is  formed  of  new  milk  and  cream 
in  the  proportion  of  two  gallons  of  the  former  to  a  quart  of  the  latter.  It  is  principally  made  in  Wiltshire, 
in  the  month  of  September,  and  should  not  be  cut  until  it  is  twelve  months  old. 

70fil.  Chcddcr  cheese,  so  named  from  the  vale  of  that  name  in  Somersetshire,  where  it  is  exclusively 
made.  It  is  made  in  cheeses  about  thirty  (lounds  each,  which  have  a  spongy  appearance,  and  the  eye« 
are  fille<l  with  a  limpid  and  rich,  but  not  rancid  oil. 

7002.  Cheshire  cheese  is  in  universal  esteem  ;  it  is  made  from  the  whole  of  the  milk  and  cream,  the 
morning's  milk  being  mixed  with  that  of  the  preceding  evening,  previously  warmed.  The  general  weight 
is  sixty  pounds  each  cheese. 

70ii3.  Dunlnp  cheese  (so  called  from  its  having  been  first  brought  to  the  Glasgow  market  by  a  carrier 
who  lived  in  the  parish  of  Uunlop,  in  Ayrshire,)  has  been  made  in  the  district  of  Cunningham  in  Ayrshire, 
from  time  immemorial.  The  quabty  of  this  cheese  has  certainly  not  been  equalled  in  any  other  part  of 
Scotland,  and  scarcely  surpassed  in  England.  According  to  Alton,  it  is  "  milder  in  its  taste,  and 
fatter,  than  any  English  cheese  whatever."  The  following  directions  arc  from  this  nwtUor's  Dairy 
Husliandry. 

71101.  IVIten  at  many  corns  are  kept  on  one  fiirm  at  that  thar  have  been  descrilied,  and  placed  in  the  milk-house  till  as  much 
milk  ivM  form  a  cheese  of  any  lolernlile  size  ciery  time  Ihej/  are  is  collected  .is  will  torm  a  cheese  of  a  proper  si/e.  When  the 
viilkrJ  ((nice  a  iliiy),  the  milk,  a.s  it  comes  from  the  cows,  is  cheese  is  to  be  made,  the  creajn  is  skimmed  from  the  milk  in 
passed  through  a  sieva  (iirorinciallv  lerjned  a  milsty)  to  remove  the  coolers,  and  without  btins  heated  is,  with  the  milk  that  is 
impurities  iiuo  a  bovn  (vat),  and  when  the  whole  is  colleited,  drawn  from  the  cows  at  the  time,  pas.sed  IhrouKli  the  siive  into 
it  is  form;d  into  curd  by  a  mixture  of  rennet.  As  milk  requires  the  curd-vat ;  and  the  cold  milk  from  which  the  cTeam  has 
to  be  coagula'eil  as  nearly  as  possible  at  the  temperature  of  been  taken  is  heated,  so  as  to  raise  the  temperature  of  the  whole 
animal  heat,  and  as  it  must  cool  cousiOerably  durinc  the  oper-  nia^s  to  near  blood  heat ;  and  the  whole  is  coapilated  by  means 
ation  of  milkinK  from  several  cows,  and  in  passiiip  through  the  of  rennet  carefully  mixed  with  the  milk.  1  he  cream  is  put 
sieve,  it  is  necess.-iry  for  those  who  set  thi  ir  curd  in  the  natural  into  the  curd-vat,  that  its  oily  parts  may  not  be  melted,  and  the 
heat  to  make  up  some  part  of  that  which  is  lost,  by  mixing  a  skimmed  milk  is  heated  as  much  as  to  raise  the  whole  to  near 
<]u.antily  of  hot  w.ater  into  the  curd  vat.  animal  heat.     The  utmost  care  is  always  taken  to  kee))  the 

7(IC5.  WhcTithecorvsonafamx  are  uol  so  numerous  as  to  t/iil,t  milk  in  all  stages  of  the  operation  free,  not  only  from  evirj 
milk  sufficient  to  make  a  cheese  cii-rj.  lime  thai  .iri:  milked',  the  admixture  or  impurity,  but  also  from  being  hurt  by  foul  air 
milk  is  stored  about  six  or  eight  inches  deeii  iii  tlic  coolers  Uiat      arising  from  acidity  in  any  milkj  substance,  yaiuH.  water,  the 
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Stench  of  the  byre,  dunghill,  or  any  other  substance  ;  and  like- 
wise to  prevent  the  milk  from  becoming  sour,  which  when  it 
happens  greatly  injures  the  cheese. 

7(Hi6.  The  temperature  at  which  the  milk  is  kept  from  the 
time  it  is  drawn  from  the  cows  till  it  is  formed  mto  cheese, 
ready  to  be  put  up  to  dry,  is  a  matter  of  preat  importance,  and 
should  be  carefully  attended  to.  The  milk,  when  taken  from 
the  cow,  ought  to  be  as  soon  as  possible  cooled  to  below  SS'', 
or  between  that  and  SO*'  on  Fahrenheit's  scale :  to  cool  it 
speedily,  and  to  facilitate  the  separation  or  risine  of  the  cream, 
a  small  quantity  of  clean  cold  water  is  generally  mixed  with 
the  milk  in  each  cooler;  and  when  the  stone  or  iron  coolers 
that  have  been  described  are  used,  the  milk  will  cool  in  them 
much  sooner  than  in  the  wooden  dishes  formerly  in  use.  If 
the  milk  is  kept  warmer  than  55**  of  temperature,  it  will  not 
properly  cast  up  the  cream,  which  it  is  thought  necessarj-  it 
should  do  even  when  the  whole  is  to  be  formed  into  cheese, 
and  the  milk  will  soon  become  sour,  and  acquire  a  bad  ta.ste, 
if  it  is  not  brought  to  near  that  degree  of  temperature  ;  but  if 
it  pets  into  a  lower  temperature  than  about  5U®  the  milk  ac- 
quires an  insipid  and  unplea-iant  taste,  of  which  it  cannot  be 
again  divested  ;  it  does  not  coagulate  nearly  so  well,  and  the 
cheese  made  from  it  is  soft  and  inadhesive,  the  curd  difficult 
to  be  separated  from  the  whey,  and  the  milk  and  cheese  are 
never  well  tasted. 

7067.  Milk  on^ht  to  be  coagulated  at  nearhf  its  natural  heat 

■    tdrairnfrc       '' 


1  90  to  95  degrees  of  tempera- 


ture, and  for  that  pupose  a  thermometer  ought  to  be  t 
the  milk-house.     If  coagulated  ^  '^^  ' 


sedi 


luch  wanner,  the  curd 
tough,  harsh,  and  too  aShesive;  much  of  the  butteraceous 
matter  is  melted,  and  goes  off  with  the  whey,  and  the  cheese 
becomes  hard,  dry,  tough,  and  tasteless ;  and  if  the  milk  is  too 
cold  when  coagulated,  the  curd  is  soft,  does  not  part  with  the 
serum,  and  the  cheese  continues  to  be  so  soft  that  it  is  with 
difficulty  that  it  can  be  kept  together.  Even  when  the  utmost 
pains  are  taken  to  extract  the  whey,  and  to  give  it  solidity  and 
firmness,  putrifying  holes,  which  in  dairy  language  are  termed 
**  eyes,"  whey-mrops,  or  springs,  frequently  brealc  out  on  the 
cheese ;  and  it  is  always  soft,  tough,  and  of  an  insipid  taste. 

70C8.  Whenever  the  milk  is  completely  coanulutedy  the  curd  is 
broken,  in  order  to  let  the  serum  or  whey  be  separated  and 
taken  off.  Some  break  the  curd  slightly  at  first,  by  making 
cross-scores  with  a  knife  or  a  thin  piece  of  wood,  at  about  one 
or  two  inches  distance,  and  intersecting  each  other  at  right 
angles  ;  and  these  are  renewed  still  more  closely  after  some  of 
the  whey  has  been  discharged.  But  others  break  the  whole 
curd  rather  more  minutely  at  once  witli  the  skimming  dish, 
the  hand,  or  any  thing  convenient ;  but  they  do  not  break  or 
churn  it,  as  is  done  in  England.  When  this  last  method  is 
pursued,  the  whey  comes  off  rather  too  white  and  rich,  or  with 
too  much  of  the  cream  at  first ;  but  it  comes  most  copiously, 
and  it  is  only  for  a  few  minutes  at  first  that  the  whey  is  too 
rich.  By  the  method  first  mentioned,  the  whey  does  not  come 
off  so  copiou-sly  nor  so  rich  at  first,  as  when  the  curd  is  more 
minutely  broken. 

7069.  When  the  coaf^iluni  has  been  formed  at  a  proper  tempera- 
ttire,  neither  too  cold  nor  too  hoi,  breaking  the  curd  minutely, 
but  gently  and  softly,  seems  to  be  most  proper  :  for  though  the 
■whey  is  a  little  too  white  at  first,  that  is  soon  over;  it  comes 
off  abundantly  pure  in  a  few  minutes  after;  and  it  flows  more 
copiously  than  when  the  curd  is  slightly  broken  at  first.  '1  he 
advantage  of  a  speedy  discharge  of  the  whey,  as  it  saves  time, 
and  prevents  the  curd  from  becoming  too  cold  and  acquiring 
any  bad  taste  or  flavour  ( which  it  often  contracts  when  neg- 
lected at  that  stage  of  the  operation),  is  an  ample  compensation 
for  any  small  quantity  of  the  oily  parts  that  may  come  off  at 
first  breaking.  ... 

7070.  But  if  the  viilk  has  been  either  too  cold  or  too  hut  n-hen 
coaeulcUedf  1  would  recommend  breaking  the  curd  as  slightly 
and  easily  as  possible  at  first :  if  too  hot,  the  whey  naturally 
comes  ofl  copiously,  but  it  is  too  white,  and  contains  a  portion 
of  the  butteraceous  matter  in  the  curd ;  and  the  complete 
breaking  at  first  adds  to  that  evil,  and  brings  oti"  still  more  of 
the  oily  substance  from  the  curd,  to  the  imi)overishment  of  the 
cheese.  Such  quick  agitation  too  tends  to  render  the  warm 
curd  still  more  tough  and  adhesive.  AVhen  the  milk  has  been 
too  cold  at  the  time  the  cusd  was  formed,  it  will  be  by  far  too 
soft  to  be  minutely  broken  at  first ;  and  when  that  is  done, 
some  of  the  curd  will  come  oft'  with  the  whey  :  in  that  case  the 
curd  should  be  dealt  with  as  gently  as  possible. 

7071.  jifter  the  curd  luts  been  //nt/LC/i,  thu  whey  ought  to  be 
taken  off  as  speedily  as  it  can  be  done,  and  whh  as  little  further 
breaking  or  handling  the  curd  as  possible.  It  is  still  necessary, 
however,  to  turn  it  up,  cut  it  vith  a  knife,  or  break  it  gently 
with  the  hand,  in  order  to  facilitate  the  separation  of  the  whey 
from  the  curd. 

7072.  When  the  citrd  has  consolidated  a  little,  it  is  cut  with  the 
cheese  knife,  gentlv  at  first,  and  more  minutely  as  it  liardens, 
su  as  to  bring  off  the  whey.  When  the  whey  has  been  mostly 
extracted,  the  curd  is  taken  up  from  the  curd-boyn,  and  being 
cut  into  pieces  of  about  two  inches  in  thickness,  it  is  placed 
into  a  sort  of  vat  or  sieve  with  many  holes ;  a  lid  is  placed  over 
it,  and  a  slight  pressure,  say  from  three  to  four  stones  avoirdu- 
poise  ;  and  the  curd  is  turned  up  and  cut  small  every  t  "'^ 


7073.  All  these  operations  ought  to  be  carried  on  rfith  the  least 
possible  detai/f  and  yet  without  precipitation.  The  sooner  the 
whey  is  removed  after  the  coagulation  of  the  milk,  so  much 
the  better.  But  if  the  curd  is  soft,  from  being  set  too  cold,  it 
requires  more  time,  and  to  I>e  more  gently  dealt  with  ;  as  other- 
wise  much  of  the  curd  and  of  the  tat  would  go  off  with  the 
whey.  And  when  the  curd  has  been  formed  too  hot,  the  same 
caution  is  necessarj'.  Precipitation,  or  handling  the  curd  too 
roughly,  would  add  to  its  toughness,  and  expel  still  more  of 
the  oily  matter  :  and,  as  has  been  already  mentioned,  hot  water 
or  whey  should  be  put  on  the  curd  when  it  is  soft  and  cold; 
and  cold  water  put  on  when  the  curd  is  set  too  hot. 

7074.  After  the  cheese  is  piii  into  the  press  it  remains  for  the 
first  time  about  an  hour,  or  less  than  two  hours,  till  it  is 
taken  out,  tuvned  upside  down  in  the  cheese-vat,  and  a  new 
cloth  put  round  it  every  four  or  six  hours  till  the  cheese  is 
completed  ;  which  is  generally  done  in  the  course  of  a  day  and 
a  half,  two,  or  at  most  three  days  after  it  was  first  put  under 
the  press. 

7075.  The  process  of  salting  is  very  differently  conducted  in 
the  Scotch  dairies  from  what  it  is  in  England.  In  Scotland,  the 
salt  is  minutely  mixed  into  the  curd  after  it  has  been  rendered 
as  dry  as  possible,  and  cut  very  small  by  means  of  the  cheese- 
knife,  as  has  been  already  mentioned.  This  seems  to  answer 
the  purpose  just  as  well  as  the  mode  pursued  in  England,  to  be 
afterwards  described,  which  is  far  more  troublesome,  and  must 
be  much  more  expensive,  both  in  waste  of  salt,  in  apparatus, 
and  in  labour.  The  greatest  defect  I  can  perceive  in  the  salt- 
ing in  Scotland  is,  that  the  salt  is  generally  applied  to  the 
cheese  merely  by  guess,  whereas  it  ought  to  be  more  carefully 
regulated.  Half  an  ounce  of  salt  to  every  English  pound  of 
cheese,  or  at  most  thirteen  ounces  to  twenty-tour  pounds 
English,  is  a  sufficient  quantity.  Too  much  salt  renders  the 
cheese  dry,  tough,  and  hard ;  and  if  a  sufficient  quantity  is  not 
given,  the  cheese  will  become  putrid. 

7076.  Cheeses  made  in  Scotland  are  never  washed  or  greased 
with  butter,  as  is  done  in  Cheshire.  The  Scots  cheeses  contain 
the  gi'ease  internally,  and  not  on  the  outside. 

7077.  When  the  cheeses  in  Scotland  are  uttimatebf  taken  from 
the  pressy  and  which  is  generally  after  two  or  three  days  froni 
the  time  they  were  first  placed  under  it,  they  are  exposed  for 
a  week,  to  the  drought  and  heat  of  the  farmer's  Vitchen  ; 
not  to  excite  sweating,  but  meiely  to  dry  them  a  little  before 
they  are  placed  in  the  store,  where  a  small  portion  of  heat  or 
drought  is  admitted.  While  they  remain  in  the  kitchen,  they 
are  turned  over  three  or  four  times  every  day  ;  and  whenever 
they  begin  to  hjuden  a  little  on  the  outside,  they  are  laid  up  on 
the  shelves  of  the  store,  where  tVcy  are  turned  over  once  every 
day  or  two  days  for  a  week  or  so,  till  they  are  dry  ;  and  twice 
everv  week  afterwards. 

70'7S.  The  store-houses  for  cheese  in  Scotland  are  in  proportion 
to  the  sixe  of  the  dairy,  generally  a  small  place  adjoining  the 
milk-house,  or  at  the  end  of  the  bam  or  other  buildings,  where 
racks  are  placed,  with  as  many  shelves  as  hold  the  cheeses 
made  for  the  season.  W  here  no  particular  place  is  prepared, 
the  racks  are  placed  in  the  bam,  which  is  generally  empty 
duringsummer ;  orsomelay  the  cheeses  on  the  Ilcor  of  agarret 
over  some  part  of  their  dwelling-house- 

7079.  Wherever  the  cJieeses  are  stored,  they  are  not  sweated  or 
put  into  a  warm  place,  but  kept  cool,  in  a  place  in  a  medium 
state  between  damp  and  dry,  without  the  sun  bein^  allowed  to 
shine  on  them,  or  yet  a  great  current  of  air  admitted.  Too 
much  air,  or  the  rays  of  the  sun,  would  dry  the  cheeses  too  fast, 
diminish  their  weight,  and  make  them  crack  ;  and  heat  would 
make  them  sweat  or  perspire,  which  extracts  the  fat,  and  tends 
to  induce  heaving.  But  when  they  are  kept  m  a  temperature 
nearly  similar  to  that  of  a  bam,  the  doors  of  which  are  not 
much  open,  and  but  a  moderate  current  of  air  admitted,  the 
cheeses  are  kept  in  proper  shape,  neither  so  dry  as  to  rend  their 
skins,  nor  so  damp  as  to  render  them  mouldy  on  the  outside, 
and  no  partial  fermentation  is  excited,  but  the  cheese  preserved 
sound  and  good. 

70S0.  On  the  comparative  taste  of  the  Scots  and  English  cheese 
it  is  difficult  to  offer  any  opinion  :  there  is  not  only  such  a 
diversity  in  the  taste,  not  only  of  cheeses  made  in  dilierent  dai- 
ries, at  the  difltrent  seasons  of  the  year,  stages  of  the  cow's  milk, 
state  of  the  weather,  and  many  slighter  accidents;  but  there 
is  also  such  a  diversity  in  the  taste  of  the  consumer.*;,  that  it  is 
impossible  to  speak  with  any  degree  of  precision  as  to  the 
standard  of  pertection  of  the  taste  of  cheese.  The  taste  of  man- 
kind as  to  cheese  varies  so  much  that  it  is  found  necessarj'  to 
bring  frward  bo:h  Scots  and  English  cheeses,  of  different 
sorts  and  ages,  some  sound  and  others  unsound  or  jaitrid,  and 
to  ask  each  lady  and  gentleman  at  table  which  they  prefer. 
Do  ycu  eat  Scots  or  English  ?  coloured  or  white  ?  oid  or 
new  ?  sound  or  unsound  ?  &c.  The  taste  of  some  is  so 
vitiated,  as  to  like  best  the  putrid  parts,  which  abound  with 
animalcula,  and  touch  the  olfactory  nerves  before  they  reach 
the  mouth ;  others  prefer  that  which  is  sound.  The  Scots 
cheese  is  generally  less  smart,  acrid,  and  pungent  in  the  taste 
than  the  English  cheese.  It  is  not  so  high  flavoured,  owing 
probably  to  the  inferiority  of  the  pasture  and  climate,  or  partly 
to  the  mode  of  manufacturing  it.    It  is  milder  in  the  taste,  and 

fenerally  fatter,  than  the  English  cheese.  A  small  morsel  of 
Inglish  cheese  after  a  good  dinner  may  be  better  felt  in  the 
mouth  than  the  softer  and  milder  cheese  of  Scotland  ;  but  if 
any  considerable  quantity  is  to  be  eaten,  the  latter  will  not  be 
felt  so  hot  and  heavy  in  the  stomach  as  the  same  quantity  of 
English  cheese. 


icen  minutes,  and  occasionally  pressed  w  ith  the  hand  so  long  as 
it  continues  to  discharge  serum.  A\'hen  no  more  whey  can  be 
drawn  oft*  by  these  means,  the  curd  is  cut  as  small  as  possible 
with  the  knife,  the  proper  quantity  of  salt  minutely  mixed  into 
it  in  the  curd-boyn,  and  placed  in  the  chessart  w  itnin  a  shift  of 
thin  canvass,  and  put  under  the  press. 

7081.  Gloucester  cheese  is  in  very  considerable  demand  from  its  mild  taste,  which  suits  most  palates, 
especially  those  of  the  young  and  of  simple  habits  :  there  are  two  kinds,  double  and  single,  the  first  made 
from  the  milk  and  cream,  and  the  latter  with  tiie  milk  deprived  of  about  half  the  cream  :  the  latter  are  of 
course  the  least  valuable;  but  as  they  may  be  often  mistaken  for  the  former,  upright  dairymen,  Marshal 
observes,  impress  a  heart-shaped  stamp  upon  them  to  distinguish  them  from  the  former,  I'hey  are  made  of 
various  sizes,  from  twenty  to  seventy,  or  even  eighty  pounds  weight,  but  generally  from  fifty  to  sixty  pounds, 

7082.  Green,  or  sage-cheese,  is  made  by  steeping  over  night  in  a  proper  quantity  of  milk,  two  parts  of 
sage,  one  part  of  marigold  leaves,  and  a  little  parsley,  after  they  have  been  bruised.  On  the  following 
morning,  the  greened  milk  is  strained  oH',  and  mixed  with  about  one  third  of  the  whole  quantity  intended 
to  be  run  or  coagulated.  The  green  and  white  milks  are  run  separately,  the  two  curds  being  kept  apart 
until  they  be  ready  for  vatting  :  these  may  be  mixed,  either  evenly  and  intimately,  or  irregularly  and 
fancifully,  according  to  the  pleasure  of  the  manufacturer.  The  management  is  the  same  as  for  common 
cheese.     Green  cheeses  are  made  in  the  vale  of  Gloucester,  as  also  in  Wiltshire. 
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7083.  Lincolnshire  cheese  is  made  by  adiling  the  cream  of  one  meal's  milk  to  that  which  comes  imTi.edi- 
ately  from  the  cow ;  it  is  pressed  gently  two  or  three  times,  and  is  turned  for  a  fL-w  days  i)rcviously  to 
being  used.  It  is  chiefly  made  in  spring,  but  the  richest  is  that  made  in  autumn.  It  will  not  keep  above 
three  months. 

7084.  Norfolk  cheese  is  made  from  the  whole  of  the  milk  and  cream ;  the  size  is  from  thirty  to  fifty 
pounds ;  it  is  generally  coloured  yellow,  and  is  reckoned  a  good  keeping  cheese. 

7085.  Sqft,  or  slip-coat  cheese,  is  made  from  new  milk  hot  from  the  cow,  and  the  afterings ;  and  what  is 
required  to  make  one  pound  of  butter,  will,  in  general,  make  one  pound  of  cheese  :  this  is  a  small  soft  rich 
cheese,  which  must  be  used  immediately. 

708H.  Stilton  cheese,  which,  from  its  peculiar  richness  and  flavour,  has  been  ca'Ied  the  Parmesan  of 
England,  is  made  in  the  following  manner :  —  The  night's  cream  is  put  to  the  morning's  milk  with  the 
rennet ;  when  the  curd  is  come,  it  is  not  broken  as  is  usual  with  other  cheese,  but  is  taken  out  whole,  and 
put  into  a  sieve  to  drain  gradually ;  while  draining,  it  is  gently  pressed  till  it  becomes  firm  and  dry,  when 
it  is  placed  in  a  vat,  a  box  made  exactly  to  fit  it ;  as  it  is  so  extremely  rich,  that  without  this  precaution 
it  is  apt  to  bulge  out,  and  break  asunder.  It  is  afterwards  kept  on  dry  hoards,  and  turned  daily,  with  cloth 
binders  round  it,  which  are  tightened  as  occasion  requires.  After  being  taken  out  of  the  vat,  the  cheese 
is  closely  bound  with  cloth  till  it  acquires  sufficient  firmness  to  support  itself:  when  these  cloths  are  re- 
moved, each  cheese  is  brushed  once  every  day  for  two  or  three  months,  and  if  the  weather  be  moist,  twice 
every  day ;  the  tops  and  bottoms  are  treated  in  a  similar  manner  daily  bjfore  the  cloths  are  taken  off. 
Stilton  cheese  derives  its  name  from  the  town  where  it  is  almost  exclusively  sold  ;  it  is  made  principally 
in  Leicestershire,  though  there  are  also  many  who  manufacture  it  in  the  counties  of  Huntingdon,  Rut- 
land, and  Northampton.  Sometimes  the  cheeses  are  made  in  a  Mct,  ie-cnioiing  a  Cabbage  net,  which  gives 
them  the  form  of  an  acorn  ;  but  these  are  neither  so  good  nor  so  richly  flavoured  as  those  made  in  vpfa, 
having  a  thicker  coat,  and  being  deficient  in  that  mellowness  which  causes  them  to  be  in  such  general  re- 
quest.  {,Bath  Papers,  vol.  iii.  p.  15'.',  1;a>.)  Stilton  cheese  is  not  reckoned  to  be  sufficiently  mellow  for 
cutting  until  it  is  two  years  old,  and  it  is  not  saleable  unless  it  is  decayed,  blue,  and  moist.  In  order  to 
mature  them  the  more  rapidly,  it  is  a  frequent  practice  to  place  the  cheeses  in  buckets,  which  are  covered 
over  with  horse-dung.  Wine  is  also  reputed  to  be  added  to  the  curd,  in  order  to  accelerate  the  ripening 
of  the  cheese. 

7087.  Cottcnham  clieese,  from  the  town  of  that  name  in  Cambridgeshire,  is  a  thicker  kind  of  cream 
cheese  than  the  Stilton  :  its  superior  delicacy  and  flavour  are  attributed  to  the  fragrant  nature  of  the 
herbage  on  the  commons  on  which  the  cows  are  pastured,  and,  according  to  Professor  Martyn,  to  tlie 
prevalence  of  Pua  aquatica  and  pratensis. 

7088.  Suffolk,  or  skim  cheese,  is  made  of  skimmed  milk  ;  it  forms  a  part  of  every  ship's  stores,  not  being 
60  much  affected  by  heat  as  richer  cheese,  nor  so  liable  to  decay  in  long  voyages. 

708!i.  Wiltshire  cheese  is  made  of  new  milk  coagulated  as  it  comes  from  the  cow  :  sometimes  a  small 
quantity  of  skimmed  milk  is  added.  In  some  dairies  it  is  manufactured  in  winter  as  well  as  summer  ;  in 
the  former  case  it  is  liable  to  become  scurfy  and  white  coated ;  the  last  of  which  defects  is  frequently  con- 
cealed by  a  coat  of  red  paint. 

7090.  Of  foreign  cheeses,  the  most  common  is  the  Dutch  cheese ;  this  is  prepared  much 
in  the  same  manner  as  the  Cheshire  cheese,  excepting  that  muriatic  acid  is  used  instead 
of  rennet,  which  renders  it  pungent,  and  preserves  it  from  mites ;  that  of  Gouda  is 
preferred. 

7091.  Parinesan  cheese  (formaggio  di  grana,  cheese  used  in  a  granular  form,)  is  made  in  the  Duchy 
of  Parma,  and  in  various  places  in  Lombardy.  It  was  formerly  supposed  to  be  made  from  the  milk  of 
goats,  but  it  is  merely  a  skim-milk  cheese,  the  curd  hardened  by  heat,  well  salted,  pressed,  and  dried,  long 
kept,  and  rich  in  flavour  from  the  rich  herbage  of  the  meadows  of  the  Po,  where  the  cows  are  pastured. 

7092.  The  process,  according  to  Trj'ce,  ( liatli  Pipers,  vol.  vii.)  off,  water  poured  round  the  bottom  of  the  cauldron  outside  to 
is  as  follows  :— The  evening's  millc,  after  having  been  skimmed  cool  it,  so  as  to  admit  of  a  cloth  being  passed  below  the  curd, 
in  the  morning,  and  standing  till  ten  o'clock,  and  the  mom-  which  is  thus  brought  up  and  placed  In  a  tub  to  clear.  "When 
ing's  milk  skimmed  about  two  hours  after  it  is  drawn  from  the  drained,  it  is  put  into  a  wooden  hoop,  and  about  half  a  hundred 
cow,  are  mixed  together.  The  mixture  is  then  suspended  in  weight  laid  on  it  tor  half  an  hour  ;  the  cloth  is  then  removed, 
a  copper  cauldron  over  a  wooden  fire  (,/i^.  3.3.),  and  frequently  and  the  cheese  being  replaced  in  the  hoop  is  laid  on  a  shelf; 
stirred  till  it  attains  about  .Sy*  of  Fahrenheit  ;  the  rennet  is  here  it  remains  for  two  or  three  days,  at  the  end  of  which,  it 


then  put  in,  and  the  copper  being  removed  from  the  fire,  the  is  sprinkled  over  with  salt ;  this  sprinkling  is  repeated  every 

coagulation  quickly  takes  place,  and  the  curd  is  afterwards  second  day  for  about   thirty  days  if  it   be  summer,  and  for 

worked  with  a  slick  till  it  is  reduced  to  a  small  grain.    The  about  forty  or  fifty-five  days  if  it  be  winter,  after  which  no 

whey  now  occupies  the  surface,  and  a  part  of  it  being  taken  out,  further  attention  is  required.    The  best  Parmesan  cheese  is  that 

the  cauldron  is  again  turned  over  the  fire,  and  its  contents  which  has  been  kept  for  three  or  four  years,  but  none  is  ever 

brought  to  nearly  a  boiling  heat.   A  little  safTron  is  nov.'  added  carried  to  market  for  sale  until  it  has  been  kei)t  at  least  six 

to  impart  colour,  the  whole  being  all  the  while  well  stirred,  months.   A  short  account  of  a  Parmesan  cheese  dairy,  situated 

and  the  supcrintendant  examining  it  from  time  to  time  with  his  thirteen   miles  from   Milan,  is  given  in  Cadell's  Journey  in 

fing»r  and  thumb,  to  ascertain  the  exact  moment  when  the  Camiola,  8vo,  1818,  and  quoted  in  Fann.  Mag.  vol.  xxi.  p.  161 . 

curd  shall  have  become  ^ufBciently  soUd.    \V\\en  this  is  the  The  process  is  there  carried  on  in  conformity  with  what  is 

case,  the  cauldron  is  removed  from    the  fire,  and   the   curd  above  stated. 
allowed  to  subside ;  three  fourths  of  the  whey  is  then  drawn 

70ri3.  Swiss  cheese  is  of  several  varieties,  mostly  of  skimmed  or  partially  skimmed  milk,  and  manu- 
factured like  the  Parmesan.  Its  varied  and  rich  flavour  is  more  owing  to  the  herbage  of  the  pastures 
than  the  mode  of  making  ;  and  some  sorts,  as  the  Gruyfere  (so  called  from  the  bailiwick  of  that  name  in 
the  canton  of  Fribourg),  are  flavoured  by  the  dried  herb  of  iV/elilutus  officinjilis  [fi^.  4.3.)  in  powder. 
Gruycre  cheeses  weigh  from  forty  to  sixty  pounds  each,  and  are  packed  in  casks  containing  ten  cheeses 
each,  and  exported  to  the  most  distant  countries.  This  cheese  requires  to  be  kept  in  a  damp  place,  and 
should  freiiuently  be  washed  with  white  wine,  to  preserve  it  from  the  depredations  of  insects.  Neufchatel 
is  celebrated  for  a  very  fine  sort  of  cheese  made  there,  which,  in  shape,  resembles  a  wash-hand  ball. 

70Uk  Westphalia  cheese  is  of  the  skim-milk  kind,  and  of  a  diflferent  character  from  any  of  those  hitherto 
described.  'J'he  cream  is  allowed  to  remain  on  the  milk  till  the  latter  is  in  a  sub-acid  state;  it  is  then 
removed,  and  the  milk  placed  near  a  fire  spontaneously  to  coagulate.  The  curd  is  then  put  into  a  coarse 
bag,  and  loaded  with  ponderous  stones  to  express  the  whey  :  in  this  dry  state  it  is  rubbed  between  the 
hands,  and  crumbled  into  an  empty  clean  milk  vat,  where  it  remains  from  three  to  eight  days,  according 
as  the  cheese  is  intended  to  be  strong  or  mild.  During  this  part  of  the  process,  which  is  called  mellowing, 
the  curd  undergoes  the  putrid  fermentation,  and  acquires  a  coat  or  skin  on  the  tcip,  before  it  is  taken  out 
of  the  vessel,  and  kneaded  into  balls  or  cylinders,  with  the  addition  of  a  considcraljle  portion  of  carraways, 
salt,  and  butter  ;  or  occasionally  a  small  quantity  of  pounded  pepper  and  cloves.  When  over-mellowed,  a 
third  i)art  of  fresh  curds,  likewise  crumbled  into  small  pieces,  is  superadded,  to  prevent  or  correct  its 
putrid  tendency.  As  the  balls  or  cheeses  do  not  exceed  three  or  four  ounces  each  in  weight,  they  soon  dry 
in  the  open  air,  and  are  then  fit  for  use.  When  nearly  dry  they  are  sometimes,  for  the  palate  of  epicures, 
suspended  in  a  wood-fire  chimney,  in  a  net,  for  several  weeks  or  months  ;  and  both  their  taste  and  flavour 
are  said  to  be  remarkably  improved,  whether  kept  in  a  dry  air,  or  subjected  to  the  action  of  smoke.  This 
sort  of  cheese  M.  Hochlieimer,  who  describes  it,  affirms  to  be  preferable  to  the  Dutch,  Swiss,  and  even 
Parmesan  cheese.     It  is  sometimes  to  be  had  in  London,  but  is  not  very  common. 

709.5.  Blue  milk  cheese  is  made  in  the  neigl.hourhood  of  Kdinburgh,  by  Mr.  John.ston,  of  Hill  House.  It 
is  similar  to  the  Stilton,  to  which  it  is  said  to  be  not  inferior.  Mr.  Johnston  never  puts  his  curd  into  a 
cheese  press,  but  into  a  bag  or  net,  in  which  it  is  suspended,  and  fre<iiiently  shifted,  till  it  is  sufficiently 
dry  and  solid.     The  cheeses  are  small ;  about  five  or  six  pounds  each. 
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7096.  Potato  cheese  is  a  German  manufacture,  of  which  there  are  three  sorts.  One  of  the  best  is  thus 
prepared:  —  Select  mealy  potatoes,  and  only  half  dress  them  in  steam  ;  for  by  bursting  their  flavour  and 
efficacy  are  diminished.  Peel  them,  and  then  grate  or  beat  them  into  a  fine  pulp.  To  three  parts  of  this 
mass  add  two  parts  of  sweet  curd,  kfiead  and  mix  them,  and  allow  them  to  stand  three  days  in  warm,  and 
four  or  five  days  in  cold,  weather;  form  into  small  pieces  like  the  Westphalia  cheeses,  and  dry  in  the  same 
manner.  A  still  better  sort  of  potato  cheese  is  formed  of  one  part  of  potatoes  and  three  of  the  curd  of 
sheep's  milk.  This  sort  is  said  to  exceed  in  taste  the  best  cheese  made  in  Holland,  and  to  possess  the 
additional  advantage  that  it  improves  with  age,  and  generates  no  vermin. 

7097.  The  preparalions  of  milk,  which  can  neither  be  included  under  butter  nor 
cheese,  are  various,  and  constitute  a  class  of  wholesome  luxuries  or  rural  drinks.  We 
shall  do  little  more  than  enumerate  them,  and  refer  for  further  details  to  the  cookery 
books. 

7098.  Curds  and  ii'heij  is  merely  coagulated  new  milk  stirred  up,  and  tlie  curd  and  whey  eaten  together, 
with  or  without  sugar  and  salt. 

7099.  Curds  and  cream  ;  here  the  whey  is  removed  and  cream  substituted,  with  or  without  sugar.  The 
milk  coagulated  is  olten  previously  skimmed. 

7100.  Sour  cream  ;  cream  allowed  to  stand  in  a  vat  till  it  becomes  sour,  when  it  is  eaten  with  fresh  cream 
and  sugar,  or  new  milk  and  sugar,  and  is  found  delicious. 

7101.  Corrt:^>-;'''i»  cream,  so  named  from  a  village  of  that  name,  two  miles  from  Edinburgh,  from  which 
the  latter  city  is  supplied  with  it.  'i"lic  milk  of  three  or  four  days  is  put  together  with  the  cream,  till  it 
begins  to  get  sour  and  coagulated,  when  the  whey  is  drawn  otF  and  fresh  cream  added.  It  is,  therefore, 
simply  sour  curd  and  fresh  cream.  It  is  eaten  with  sugar  as  a  supper  dish,  and  in  great  repute  in  the 
north. 

7102.  Devonshire  cream  is  a  term  applied  in  the  county  of  that  name,  sometimes  to  sour  curd,  and  some. 
times  to  sour  cream ;  in  either  case  mixed  with  new  milk  or  fresh  cream,  and  eaten  with  sugar  like  the 
Corstorphin  cream. 

7103.  Devonshire  scalded  or  clouted  cream.  The  milk  is  put  into  tin  or  eartlien  pans,  holding  about  ten 
or  twelve  quarts  each.  The  evening's  meal  is  placed  the  following  morning,  and  the  morning's  milk  is 
placed  in  the  afternoon,  upon  a  broad  iron  plate  heated  by  a  small  furnace,  or  otherwise  over  stoves, 
where,  exposed  to  a  gentle  fire,  they  remain  until  after  the  whole  body  of  cream  is  supposed  to  have 
formed  upon  the  surface;  which  being  gently  removed  by  the  edge  of  a  spoon  or  ladle,  small  air  bubbles 
will  begin  to  rise  that  denote  the  approach  of  a  boiling  heat,  when  the  pans  must  be  removed  from  off  the 
heated  plate  or  stoves.  The  cream  remains  upon  the  milk  in  this  state  until  quite  cold,  when  it  may  be 
removed  into  a  churn,  or,  as  is  more  frequently  the  case,  into  an  open  vessel,  and  then  moved  by  hand 
with  a  stick  about  a  foot  long,  at  the  end  of  which  is  fixed  a  sort  of  peel  from  four  to  six  inches  in  diameter, 
and  with  which  about  twelve  pounds  of  butter  may  be  separated  from  the  buttermilk  at  a  time.  The 
butter  in  both  cases  being  found  to  separate  much  more  freely,  and  sooner  to  coagulate  into  a  mass,  than 
in  the  ordinary  way,  when  churned  from  raw  cream  that  may  have  been  several  days  in  gathering,  and 
at  the  same  time  will  answer  a  more  valuable  purpose  in  preserving,  which  should  be  first  salted  in  the 
usual  way,  then  placed  in  convenient-sized  egg-shai)ed  earthen  crocks,  and  always  kept  covered  with  a 
pickle,  made  strong  enough  to  float  and  buoy  up  about  half  out  of  tiie  brine  a  new-laid  egg.  This  cream, 
before  churning,  is  the  celebrated  clouted  cream  of  Devon.  Although  it  would  be  reasonable  to  suppose 
that  the  scalding  the  milk  must  have  occasioned  the  whole  of  the  oily  or  unctuous  matter  to  form  on  the 
surface,  still  experience  shows  that  this  is  not  the  case,  and  that  the  scalded  skim.milk  is  much  richer  and 
better  for  the  purposes  of  suckling,  aixl  makes  far  better  cheese  than  the  raw  skim.milk  does.  The  ordi- 
nary produce  of  milk  per  day,  for  the  first  twenty  weeks  after  calving,  is  three  gallons,  and  is  equal  to  the 
producing  of  one  pound  and  a  quarter  of  butter  daily  by  the  scalding  process.  The  scald  skim-milk  is 
valued  at  one  penny  farthing  per  quart,  either  for  cheese-making  or  feeding  hogs.  The  sum  of  the  trials 
procured  to  be  made  on  the  milk  in  several  parts  of  this  district  gives  an  average  of  twelve  pints  of  milk 
to  ten  ounces  of  butter  (less  than  ten  quarts  to  a  pound  of  sixteen  oinices).  When  cheese  is  to  be  made, 
great  care  is  taken  that  the  milk  is  not  heated  so  far  as  to  produce  bubbles  under  the  cream.  ( Vancouver's 
Survey  of  Devon,  p.  2H.) 

710+.  Clotted  cream.  The  milk,  when  drawn  from  the  cow,  is  suffered  to  remain  in  the  coolers  till  it 
begins  to  get  sour  and  the  whole  is  coagulatetl.  It  is  then  stirred  and  the  whey  drawn  off,  or  the  cream 
(now  in  clots  among  the  curd)  and  the  curd  removed. 

7105.  Hatted  kitt.  A  gallon  of  sour  buttermilk  is  put  in  the  bottom  of  the  milk-pail,  and  a  quart  or 
more  of  milk  drawn  from  the  cow  into  it  by  the  milk-maid.  The  new  warm  milk,  as  it  mixes  with  the 
acid  of  the  sour  milk,  coagulates,  and  being  lighter,  rises  to  the  top  and  forms  a  creamy  scum  or  hat  over 
the  other;  whence  the  name.     This  surface  stratum  is  afterwards  taken  off  and  eaten  with  sugar. 

7106.  Milk  syllabtib  is  formed  in  a  sim.ilar  manner  over  a  glass  or  two  of  wine,  and  the  whole  is  then 
eaten  with  sugar.  Both  sorts  may  be  formed  by  those  who  have  no  cow,  by  warming  the  sweet  or  new 
milk,  and  squirting  it  into  the  wine  or  sour  milk. 

7107.  S/cim-milk  is  milk  from  which  the  cream  has  been  removed.  When  this  has  been  done  within 
twelve  or  fifteen  hours  from  the  time  of  milking,  it  is  sweet  and  wholesome,  and  fit  either  for  being  heated 
or  coagulated  in  order  to  make  cheese.  Sec,  or  used  as  it  is  with  other  food;  but  if  allowed  to  remain 
twenty  or  thirty  hours,  it  becomes  sour,  coagulates  spontaneously,  the  whey  separates  from  the  curd ; 
and  if  it  remain  a  certain  period,  generally  three  weeks  longer,  in  a  warm  temperature,  the  vinous  fer. 
mentation  takes  place,  and  a  wine  or  a  liquor,  from  which  ardent  spirit  may  be  distilled,  is  produced. 

7108.  buttermilk  is  that  which  remains  in  the  churn  after  the  butter  has  been  taken  off.  When  butter 
has  been  made  from  cream  alone,  it  is  seldom  of  much  value;  but  where  the  whole  milk  has  been  churned, 
and  no  water  poured  in  during  the  process,  it  is  a  very  wholesome  cooling  beverage.  Some  prefer  it  when 
it  has  stood  a  few  days  and  become  sour.  In  England  it  is  chiefly  given  to  pigs;  but  in  Ireland  it  forms 
a  very  common  diluter  to  porridge,  potatoes,  oat  cakes,  peas  cakes,  and  other  food  of  the  labouring  classes, 
and  especially  of  the  farm  servants.  In  the  Orkney  Islands  and  other  northern  parts  of  Britain,  as  well 
as  in  Ireland,  buttermilk  is  sometimes  kept  till  it  undergoes  the  vinous  fermentation,  when  it  is  used  to 
procure  intoxication. 

7109.  Sour  milk,  Alton  observes,  requires  considerable  care  in  the  manufacturmg,  and  the  use  of  the 
thermometer  ought  never  to  be  omitted.  "  When  the  operation  is  carried  on  at  a  low  temperature,  the 
milk  swells  when  agitated  in  the  churn,  appears  of  a  white  colour,  throws  up  air  bubbles,  and  makes,  when 
agitated  or  churned,  a  rattling  noise.  But  when  it  is  in  proper  temperature  the  milk  does  not  swell  or 
rise  in  the  churn,  it  is  of  a  straw  or  cream  colour,  emits  a  much  softer  sound,  and  does  not  cast  up  air 
bubbles  so  plentifully  as  when  colder.  When  milk  is  either  overheated  or  churned  too  hastily,  the  butter 
is  always  soft  and  of  a  white  colour.  From  two  to  three  hours  is  a  proper  time  for  performing  the  oper- 
ation of  churning.  In  the  manufacture  of  sour  milk,  and  in  every  branch  of  dairy  husbandry,  the  utmost 
attention  to  cleanliness  is  indispensably  necessary.  The  milk  must  no  doubt  become  sour,  and  even 
coagulate  .before  it  is  churned  ;  but  if  that  souring  is  not  natural,  but  brought  on  by  any  foulness  in  the 
vessels  tl..feugh  which  the  milk  passes,  or  by  any  sort  of  admixture,  or  even  by  the  mdk  being  kept  in  a 
damp  place,  in  one  too  hot  or  too  cold,  or  even  by  exposure  to  an  impure  atmosphere,  the  acidity  will  not 
be  a  natural  one,  nor  the  taste  of  the  milk  or  butter  agreeable,  but  acrid  and  unpalatable.  Every  vessel 
through  which  the  milk  passes  must  be  as  clean,  and  every  part  where  it  is  kept  before  being  churned 
must  be  as  free  from  dampness,  and  every  species  of  impurity  or  bad  air,  as  if  it  were  intended  to  keep  the 
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milk  long  sweet  for  ekim-milk  cheese.  Buttermilk  is  used  more  or  less  by  the  labouring  classm  in 
all  parts  of  Scotland,  and  in  particular  in  the  city  of  Glasgow  ;  on  the  authority  of  the  secretary  to  the 
Board  of  Agriculture,  it  is  adjudged  to  the  pigs  in  England  ;  but  in  the  western  counties  of  Scotland, 
as  well  as  in  Ireland,  it  is  used  to  a  vast  extent  as  human  food.  It  is  used  as  drink,  and  is  certainly  far 
superior  to  the  miserable  table-beer  generally  drank  in  England.  It  serves  as  kitchen  to  pottage,  bread, 
potatoes, &c. ;  and  when  a  linen  bag  like  a  pillow-slip  is  filled  with  it,  and  hung  up  till  the  serum  drop, 
and  a  small  quantity  of  sweet  cream  is  mixed  with  what  remains  in  the  bag,  and  a  little  sugar  when 
the  milk  is  too  sour,  it  forms  a  dish  that  might  be  placed  on  the  table  of  a  peer  of  the  realm. 

7110.  The  mrthod  of  makinfi  butter  and  buttermilk  in  Holland  is  somewhat  different  from  the  mode  in 
the  vicinity  of  Glasgow.  After  the  milk  is  cold  it  is  put  into  a  pan  or  vat,  and  well  stirred  with  a  wooden 
spoon  or  ladle  two  or  three  times  a  day,  to  prevent  the  cream  from  separating  from  the  milk ;  and  this  sort 
of  stirring  or  partial  churning  is  continued  till  the  milk  becomes  so  thick  and  clotted  that  the  ladle  or 
spoon  stands  erect  in  the  milk  :  after  which  it  is  put  into  the  churn,  and  beat  or  churned  for  one  hour  or 
so.  Cold  water  is  poured  in,  to  help  to  collect  the  butter  and  separate  the  milk  from  it ;  after  which  the 
butter  is  washed  in  cold  water.  By  this  method  the  Hollanders  imagine  they  obtain  more  butter  from  the 
milk  than  they  can  do  any  other  way.  They  also  say,  that  both  the  butter  and  buttermilk  are  better  when 
made  in  that  way  than  when  churned  as  is  done  in  England. 

7111.  ty/ict/,  when  new  and  of  a  pale  green  colour,  forms  an  agreeable  beverage,  and  with  oatmeal  makes 
an  excellent  gruel  or  porridge.  Left  till  it  gets  sour,  it  undergoes  the  vinous  fermentation  as  readily  as 
buttermilk;  and  man,  who  in  every  state  of  civilisation  feels  the  necessity  of  occasionally  dissipating  the 
cares  of  his  mind,  when  he  cannot  find  tobacco,  opium,  malt  liquors,  or  ardent  spirit,  has  recourse  to  sour 
whey. 


Chap.  VI. 


The  Sheep-  —  OVi's  AV;Vs  L.  ;  Mamnullia  Pecora  L  ,  and  Buminalea:  Cuv.     Brcbit,  Fr.  ; 
Schaf,  Ger.  ;  Oveja,  Span.  ;  and  Pe'cora,  Ital. 

7112.  The  sheep  is  an  inliabitant  of  every  part  of  the  globe,  from  Iceland  to  the  regions 
of  the  torrid  zone.  The  varieties  cf  form  and  clothing  necessary  to  fit  it  for  existing  in 
so  many  climates  are  of  course  numerous.  In  most  of  these  countries  it  is  cultivated  for 
its  wool  or  flesh,  and  in  many  for  both ;  but  it  is  most  cultivated  in  Europe,  and  espe- 
cially in  France,  Spain,  and  Britain.  In  the  latter  country  its  culture  has  attained  an 
astonishing  degree  of  perfection.  Besides  the  0-  -(^Vies,  or  common  sheep,  there  are 
three  other  species ;  the  0.  A'mmo?i  or  Siberian  sheep,  the  Pudu  or  South  American, 
and  the  ^trepsiccros  or  Cretan  sheep.  By  some  these  are  considered  mere  varieties.  The 
Cretan  and  Siberian  are  cultivated  in  Hungary  and  Siberia. 

7113.  The  common  sheep  in  a  wild  state  prefer  open  plains,  where  they  herd  together  in  small  flocks, 
and  are  in  general  active,  swift,  and  easily  frightened  by  dogs  or  men.  When  comjiletely  domesticated, 
the  sheep  appears  as  stupid  as  it  is  harmless.  It  is  characterised  by  Buffbn  as  one  of  the  most  timid,  im- 
becile, and  contemptible  of  quadrupeds.  When  sheep,  however,  have  an  extensive  range  of  pasture,  and 
are  left  in  a  considerable  degree  to  depend  on  themselves  for  food  and  protection,  they  exhibit  a  more 
decided  character.  A  ram  has  been  seen  in  these  circumstances  to  attack  and  beat  off  a  large  and  formid- 
able dog.  Sheej)  display  considerable  sagacity  in  the  selection  of  their  food  ;  and  in  the  approach  of  storms 
they  perceive  the  indications  with  accurate  precision,  and  retire  for  shelter  always  to  the  spot  which  is 
best  able  to  afford  it.  The  sheep  is  more  subject  to  disorders  than  any  of  the  domesticated  animals  ;  gid- 
diness, consumption,  scab,  dropsy,  and  worms  frequently  seizing  upon  and  destroying  it.  That  popularly 
called  the  rot  is  the  most  fatal,  and  is  supposed  to  arise  from  the  existence  of  animals  called  fluke  worms, 
of  the  genus  Fasc'iola,  which  inhabit  the  vessels  of  the  liver.  Other  parasitic  animals  attack  and 
injure  them,  as  the  hydatids  within  the  skull,  producing  symptoms  called  sturdy,  turnsick,  staggers,  &c. 
Frontal  worms,  deposited  by  the  sheep  fly,  in  some  cases  prove  very  injurious  also. 

71 14.  Of  all  the  dimtestic  animals  of  Britain,  Brown  observes,  sheep  are  of  the  greatest  consequence,  both 
to  the  nation  and  to  the  farmer  ;  because  they  can  be  reared  in  situations,  and  upon  soils,  where  other 
animals  would  not  live,  and  in  general  afford  greater  profit  than  can  be  obtained  either  from  the  rearing 
or  feeding  of  cattle.  The  very  fleece,  shorn  annually  from  their  backs,  is  of  itself  a  matter  worthy  of  con- 
sideration, affording  a  partial  return  not  to  be  obtained  from  any  other  kind  of  stock.  Wool  has  long  been 
a  staple  commodity  of  this  island,  giving  bread  to  thousands  who  are  employed  in  manufacturing  it  into 
innumerable  articles  for  home  consumption  and  foreign  exportation.  In  every  point  of  view,  sheep  hus- 
bandry deserves  to  be  esteemed  as  a  chief  branch  of  rural  economy,  and  claims  the  utmost  attention  of 
agriculturists.  I'or  many  years  back  it  has  been  studied  with  a  degree  of  diligence  and  assiduity  not 
inferior  to  its  merits ;  and  the  result  has  been,  that  this  branch  of  rural  management  has  reached  a  degree 
of  perfection  favourable  to  those  who  exercised  it,  and  highly  advantageous  to  the  public. 

Sect.  I.      Varieties  of  Sheep. 

7115.  The  varieties  of  the  O.  A\ies,  or  common  sheep,  dispersed  over  the  world  are, 
according  to  Linnajus,  the  hornless,  horned,  blackfaced,  Spanish,  many-horned,  African, 
Guinea,  broad-tailed,  fat-rumped,  Bucharian,  long-tailed.  Cape,  bearded,  and  niorvant ; 
to  which  some  add  the  Siberian  sheep,  cultivated  in  Asia,  Barbary,  and  Corsica,  and  the 
Cretan  slicep,  which  inhabits  the  Grecian  islands,  Hungary,  and  Austria;  by  l>inna;us 
consitlered  as  species. 

7116.  The  varieties  (f  British  sheep  are  so  numerous  that  at  first  sight  it  appears  almost 
impossible  to  reduce  them  into  any  regidar  classes.  They  may,  however,  be  divided  in 
two  ways  :  first,  as  to  the  length  of  tlieir  wool ;  and  secondly,  as  to  tlie  presence  or 
absence  of  horns.  A  third  classification  miglit  be  made  after  the  jjlace  or  districts  in 
wliich  such  species  are  supposed  to  aboimd,  to  be  in  greatest  perfection,  or  to  have 
originated.  , 
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7117.  The  long-jvoolled  Brilish  sheep  are  chiefly  the  *  Teeswater,  the  *  old  and  *  new 
Leicester,  the  *  Devonshire  nots,  Exmoor,  and  the  Heath  sheep. 

7118.  The  shorl-u'oolled  sheep  are  chiefly  the  Dorsetsliire,  *  Hereford  or  Ryeland,  the 
*  South  Down,  the  Norfolk,  the  *  Cheviot,  the  *  Shetland  sheep,  and  the  *  Merinos. 

7119.  The  hornless  breeds  are  those  in  the  above  classes  marked  (*),  the  others  have 
horns.  These  breeds,  and  their  subvarieties,  may  be  further  arranged  according  as  they 
are  suited  to  arable  or  enclosed  lauds,  and  to  open  or  mountainous  districts. 

7 1 20.  The  sheep  best  suited  to  arable  land,  an  eminent  writer  observes,  in  addition  to 
such  properties  as  are  common  in  some  degree  to  all  the  different  breeds,  must  evidently 
be  distinguished  for  their  quietness  and  docility  ;  habits  which,  though  gradually  ac- 
quired and  established  by  means  of  carefid  treatment,  are  more  obvious,  and  may  be 
more  certainly  depended  on  in  some  breeds  tlian  in  others.  These  properties  are  not 
only  valuable  for  the  sake  of  the  fences  by  which  the  sheep  are  confined,  but  as  a  proof 
of  the  aptitude  of  the  animals  to  acquire  flesli  in  proportion  to  the  food  tliey  consume. 

7121.  The  long-U'oulled  large  breeds  are  those  usiialli/  jjreferred  on  good  grass-lands ; 
they  differ  much  in  form  and  size,  and  in  their  fatting  quality  as  well  as  in  the  weight 
of  their  fleeces.  In  some  instances,  with  the  Lincolns  or  old  Leicesters  in  particular, 
wool  seems  to  be  an  object  paramount  even  to  the  carcass  ;  with  the  breeders  of  the 
Leicesters,  on  the  other  hand,  the  carcass  has  always  engaged  the  greatest  attention  : 
but  neither  form  nor  fleece,  separately,  is  a  legitimate  ground  of  preference  ;  the  most 
valuable  sheep  being  that  which  returns,  for  the  food  it  consumes,  the  greatest  market- 
able value  of  produce. 

7122.  The  Lincolnshire,  or  old  Leicestershire  breed,  have  no  horns,  the  face  is  white  and  the  carcass 
long  and  thin  ;  the  ewes  weighing  from  U  to  201l)s.,  and  the  three- year-old  wethers  from  20  to  30 lbs.  per 
quarter.  They  have  thick,  rough,  wliite  legs,  bones  large,  pelts  thick,  and  wool  long,  from  ten  to  eighteen 
inches,  weighing  from  8  to  Hlbs.  per  fleece,  and  covering  a  slow-feeding,  coarse-grained  carcass  of 
mutton.  This  kind  of  sheep  cannot  be  made  fat  at  an  early  age  except  upon  the  richest  land,  such  as 
Romney  Marsh,  and  the  richest  marshes  of  Lincolnshire;  yet  the  prodigious  weight  of  wool  which  is 
shorn  from  them  every  year,  is  an  inducement  to  the  occupiers  of  marsli-lands  to  give  great  prices  to  the 
breeders  for  their  hogs  or  yearlings  ;  and  though  the  buyers  must  keep  them  two  years  more,  before  they 
get  them  lit  for  market,  they  have  three  clips  of  wool  in  the  mean  time,  which  of  itself  pays  them  well  in 
those  rich  marshes.  Not  only  the  midland  counties,  but  also  Yorkshire,  Durham,  and  Northumberland, 
can  send  their  long-wooUed  slieep  to  market  at  two  years  old,  fatter  in  general  than  Lincolnshire  can  at 
three.     Yet  this  breed,  and  its  subvarieties,  are  spread  through  many  of  the  English  counties. 

7123.  Tlie  Teeswater  sheep  (Jig.  882.)  diHer  from  the  Lincolnshire  "in  their  wool  not  being  so  long  and 

882  heavy  ;  in  standing  upon  higher,  though  finer  boned  legs,  supporting 

a  thicker,  firmer,  heavier  carcass,  much  wider  upon  their  backs  and 
sides ;  and  in  affording  a  fatter  and  finer  grained  carcass  of  mutton  : 
the  two-year-old  wethers  weighing  from  25  to  3olbs.  per  quarter. 
Some  particular  ones,  at  four  years  old,  have  been  fed  to  5.5  lbs.  and 
Ujnvards.  There  is  little  doubt  that  the  Teeswater  sheep  were  ori- 
ginally bred  from  the  same  slock  as  the  Lincolnshire ;  but,  by 
attending  to  size  rather  than  to  wool,  and  constantly  pursuing  that 
object,  they  have  become  a  different  variety  of  the  same  original 
breed.  {Ciil/ei/  on  Live  Stock,  p.  122.)  The  present  fashionable 
breed  is  considerablv  smaller  than  the  original  species  ;  but  tliey  are 
still  considerably  larger  and  fuller  of  bone  than  the  midland  breed. 
They  bear  an  analogy  to  the  short-horned  breed  of  cattle,  as  those  of  the  midland  counties  do  to  the  long- 
horned.     They  are  not  so  compact,  nor  so  complete  in  their  form,  as  the  Leicestershire  sheep ;  neverlhe- 
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les.s  the  excellence  of  their  flesh  and  fatting  quality  is  not  doubted,  and 
their  wool  still  remains  of  a  superior  staple.  For  the  banks  of  the  Tees, 
or  any  other  rich  fat-land  county,  they  may  be  singularly  excellent. 

71^4.    The  Dishlcy,  or  neiv  Leicester  breed  (J!g.  8Si),  is  distinguished 
from  other  long-woolled  breeds  by  their  clean  heads,  straight,  broad,  flat 
backs,  round  barrel-like  bodies,  very  tine  small  bones,  thin  pelts,  and 
inclination  to  make  fat  at  an  early  age.     This  last  property  is  mo.st  pro. 
bably  owing  to  the  before-specified  qualities,  and  which,  from  long  expe- 
rience  and  observation,  there  is  reason  to  believe  extends  through  every 
species  of  domestic  animals.     The  Uishley  breed  is  not  only  peculiar  for 
its  mutton  being  fat,  but  also  for  the  fineness  ot  the  grain,  and  superior 
.iavour,  above  all  other  large  long.wooUed  sheep,  so  as  to  fetch  nearly  as 
good  a  price,  in  many  markets,  as  tlie  mutton  of  the  small  Highland  and  short-wooUed  breeds.   The  weight 
of  ewes,  three  or  lour  years  old,  is  from  18  to  2fi  lbs.  a  quarter,  and  of  wethers,  two  years  old,  from  2U  to 
301b.     The  wool,  on  an  average,  is  from  (>  to  8  lbs.  a  fleece.  (Cutlet/,  p.  106.) 
7125.  The  Devonslurc  Nots  (Jig.  88+.)  have  white  faces  and  legs,  thick  necks,  narrow  backs,  and  back- 
bone high;   the  sides  good,  legs  short,  and  the  bones  large;  weight 
much  the  same  as  the  Leicesters;  wool  heavier,  but  coarser.     In  the 
same  county,  there  is  a  small  breed  of  long-woolled  sheep,  known  by  the 
name  of  the  Exmoor  sheep,  from  the  place  where  they  are  chiefly  bred. 
They  arc  horned,  with  white  faces  and  legs,  and  peculiarly  delicate  in 
bone,  ncik,  and  head  ;  but  the  form  of  the  carcass  is  not  good,  being 
narrow  and  flat-sided.     The  weight  of  the  quarters,  and  of  the  fleece, 
about  two  thirds  that  of  the  former  variety. 


7126.  The  shorter-woolled  varieties,  and  such  as,  from  their 
size  and  form,  seem  vvll  staled  to  hilly  and  inferior  pastures, 
are  also  numerous.  Generally  speaking,  they  are  too  rest- 
less for  enclosed  arable  land,  on  the  one  hand ;  and  not 
sufficiently  hardy  for  heathy  mountainous  districts,  on  the 

Other.     To  this  class  belong  the  breeds  of  Dorset,  Hereford,   Sussex,   Norfolk,  and 

Cheviot. 
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7127.  The  Dors.-lshire  sheep  {fig.  885.)  are  mostly  horned,  white  faced,  stand  upon  higli  small  white 
legs,  and  are  long  and  thin  in  the  carcass.  The  wethers,  three 
years  and  a  half  old,  weigh  from  16  to  20  lbs.  a  quarter.  The  wool 
is  fine  and  short,  from  3  to  4  lbs.  a  fleece.  The  mutton  is  fine 
grained  and  well  flavoured.  This  brfeed  has  the  peculiar  property 
of  producing  lambs  at  almost  any  period  of  the  year,  even  so  early 
as  September  and  October.  They  are  particularly  valued  for  sup. 
plying  London  and  other  markets  with  bouse  lamb,  which  is  brought 
to  market  by  Christmas,  or  sooner  if  wanted,  and  after  that  a  con- 
stant and  regular  supply  is  kept  up  all  the  winter. 

7128.  The  Wilishirc  sheep  are  a  variety  of  this  breed,  which,  by 
attention  to  size,  have  got  considerably  more  weight ;   viz.  from  '20 
to  28  lbs.  a  quarter.     These,  in  general,  have  no  wool  upon  their 
bellies,  which  gives  them  a  very  uncouth  appearance.     The  varia- 
tions of  this  breed  are  spread  through  many  of  the  southern  coun- 
ties, as  well  as  many  in  the  west,  viz.  Gloucestershire,  Worcester. 
shire,  Herefordshire,  &c.  ;  though  some  of  them  are  very  different  from  the  Dorsetshire,  yet  they  are, 
CuUey  apprehends,  only  variations  of  this  breed,  by  crossing  with  dift'erent  tups  ;  and  which  variations 
continue  northward  until  they  are  lost  amongst  those  of  the  Lincohishire  breeds.  (Cvlley,  p.  1.31.) 
7129.  Tlic  Herefordshire  breed  {Jig.  8Sfi.)  is  known  by  the  want  of  horns,  and  their  having  i 
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white  legs 
and  faces,  the  wool  growing  close  to  their  eyes.  The  carcass  is  tolerably 
well  formed,  weighing  from  10  to  18  lbs.  a  quarter,  and  bearing  very  fine 
short  wool,  from  1|  to  2§  lbs.  a  fleece  :  the  mutton  is  excellent.  The  store 
or  keeping  sheep  of  this  breed  are  put  into  cots  at  night,  winter  and  sum. 
mer,  and  in  winter  foddered  in  racks  with  peas-straw,  barley-straw,  &c., 
and  in  very  bad  weather  with  hay.  These  cots  are  low  buildings,  quite 
covered  over,  and  made  to  contain  from  one  to  five  hundred  sheep,  ac- 
cording to  the  size  of  the  farm  or  flock  kept.  The  true  Hereford^iire 
breed  .are  frequently  c.illed  Ryeland  sheep,  from  the  land  formerly  being 
thought  capable  of  jjrodueing  no  better  grain  than  rye;  but  which  now 
yields  every  kind  of  grain.  A  cross  between  this  breed  and  the  merinos 
was  extensively  cultivated  by  the  late  Dr.  Parry,  of  Bath,  an  eminent 
wool-grower,  and  promoter  of  agricultural  improvement. 
7130.  The  South  Doirn  sheep  {fig.  f-87.)  are  without  horns  :  they  have  dark  or  black-grey  faces  and  legs, 
fine  bones,  long  small  necks  ;  are  low  before,  high  on  the  shoulder,  and 
light  in  the  fore  quarter;  the  sides  are  good,  and  tlie  loin  tolerably  broad, 
back-bone  too  high,  the  thigh  full,  and  twist  good.  The  fleece  is  very  short 
and  fine,  weighing  from  2J  to  3  lbs.  The  average  weight  of  two  years  old 
wethers  is  about  IS  lbs.  per  quarter,  the  mutton  fine  in  the  grain,  and  of 
an  excellent  flavour.  These  sheep  have  been  brought  to  a  high  state  of 
improvement  by  Elman,  of  Glynd,  and  other  intelligent  breeders.  They 
prevail  in  Sussex,  on  very  dry  chalky  downs,  producing  short  fine  herbage. 
7131.  In  the  Norfolk  sheep  the  face  is  black,  horns  large  and  spiral ;  the 
carcass  is  very  small,  long,  thin,  and  weak,  with  narrow  chines,  weighing 
from  16  to  20  lbs.  per  quarter;  and  they  have  very  long  dark  or  grey  legs, 
and  large  bones.  The  wool  is  short  and  fine,  from  IJ  to  21b.s.  per  fleece. 
This  race  have  a  voracious  appetite,  and  a  restless  and  unquiet  disposition,  which  makes  it  difficult  to 
keep  them  in  any  other  than  the  largest  sheep-walks  or  commons.  They  prevail  most  in  Norfolk  and 
Suffolk,  and  seem  to  have  been  retained  chiefly  for  the  purpose  of  folding.  As  fatteners,  they  are  not 
profitable  ;  but  the  mutton  produced  is  inferior  to  none.  A  three  or  four  year  old  Norfolk  wedder  will 
produce  a  haunch,  which,  if  kept  two  or  three  weeks,  will  vie  with  that  of  any  animal  excepting  a  buck. 
7132.  The  Cheviot  breed  are  without  horns,  the  head  bare  and  clean,  with  jaws  of  a  good  length,  faces 
and  legs  white.  The  body  is  long,  but  the  fore-quarters  generally  want  depth  in  the  breast,  and  breadth 
both  there  and  on  the  chine;  though,  in  these  respects,  great  improvement  has  been  made  of  kite.  They 
have  fine,  clean,  small-boned  legs,  well  covered  with  wool  to  the  hough.  The  weight  of  the  carcass, 
when  fat,  is  fVom  12  to  18  lbs.  per  quarter;  their  fleece,  which  is  of  a  medium  length  and  fineness,  weighs 
about  3  lbs.  on  an  average.  Though  these  are  the  general  characters  of  the  pure  Cheviot  breed,  many 
have  grey  or  dun  spots  on  their  faces  and  legs,  especially  on  the  borders  of  their  native  districts,  where 
they  have  intermixed  with  their  black-faced  neighbours.  On  the  lower  hills,  at  the  extremity  of  the 
Cheviot  range,  they  have  been  frequently  crossed  with  the  Leicesters,  of  which  several  flocks,  originally 
Cheviot,  have  now  a  good  deal  both  of  the  form  and  fleece.  The  best  kind  of  these  sheep  are  certainly 
a  very  good  mountain  stock,  where  the  pasture  is  mostly  green  sward,  or  contains  a  large  portion  of  that 
kind  of  herbage,  which  is  the  case  of  all  the  hills  around  Cheviot,  where  those  sheep  are  bred.  Large 
flocks  of  them  have  been  sent  to  the  Highlands  of  Scotland,  where  they  have  succeeded  so  well  as  to 
encourage  the  establishment  of  new  colonies  ;  yet  they  are  by  no  means  so  hardy  as  the  heath  or  black- 
faced  kind,  which  they  have,  in  many  instances,  supplanted. 

713.3.  Of  those  races  of  sheep  that  range  over  the  nioitnlainons  districts  of  Britain,  the 
most  numerous,  and  the  one  probably  best  adapted  to  such  situations,  is  tlie  heath  breed, 
distinguished  by  their  large  spiral  horns,  black  faces  and  legs,  fierce  wild-looking  eyes, 
and  sliort,  finn  carcasses,  covered  with  long,  open,  coarse  shagged  wool.  Their  weight 
is  from  10  to  \G  lbs.  a  quarter,  and  they  carry  from  3  to  4  lbs.  of  wool  each.  They  are 
seldom  fed  until  they  are  three,  four,  or  five  years  old,  when  they  fatten  well,  and  give 
excellent  mutton,  and  highly  flavoured  gravy.  Difierent  varieties  of  these  shce])  are  to 
be  found  in  all  tlie  western  counties  of  England  and  Scotland,  from  Yorkshire  north- 
wards, and  they  want  nothing  but  a  fine  fleece  to  render  them  the  most  valuable  upland 
sheep  in  Britain. 

7131.  The  TIerdwicIc  sheep  {fig.  886.)  are  peculiar  to  that  rocky 
mountainous  district  at  tlie  head  of  the  Duddon  and  Esk  rivers, 
in  the  county  of  Cuniberlaiid.  They  are  without  horns,  have 
speckled  faces  and  legs,  wool  short,  weighing  from  2  to  2^  lbs,  per 
sheep,  which,  though  coarser  than  that  of  any  of  the  other  short, 
woolled  breeds,  is  yet  much  finer  than  the  wool  of  the  heath  sheep. 
The  mountains  upon  which  the  Herdwicks  are  bred,  and  also  the 
stock  itself,  have,  time  immemorial,  been  farmed  out  to  herds, 
and  from  this  circumstance  their  name  is  derived. 

7135.  The  dun-fnced  breed,  said  to  have  been  imported  into  Scot- 
I.and  from  Denmark  or  Norway  at  a  very  early  i)eriod,  still  exists  in 
ino.st  of  the  counties  to  the  north  of  the  Frith  of  Tortli,  though  only 
in  very  small  flocks.     Of  this  ancient  race  there  arc  now  several 
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varieties,  produced  by  peculiarities  of  situation,  and  different  modes  of  management,  and  by  occasional 
intermixture  with  other  breeils.  We  may,  therefore,  distinguish  the  sheep  of  the  mainland  of  Scotland 
from  those  of  the  Hebrides,  and  of  the  northern  islands  of  Orkney  and  Zetland. 

713i).  The  Hchridean  sheep  is  the  smallest  animal  of  its  kind.  It  is  of  a  thin,  lank  shape,  and  has  usually 
straight  shorn  horns.  The  face  and  legs  are  white,  the  tail  very  short,  and  the  wool  of  various  colours; 
sometimes  of  a  bluish  grey,  brown,  or  deep  russet,  and  sometimes  all  these  colours  meet  in  the  fleece  of  one 
animal.  Where  the  pasture  and  management  are  favourable,  the  wool  is  very  fine,  resembling  in  softness 
that  of  Shetland ;  but,  in  other  parts  of  the  same  islands,  the  wool  is  stunted  and  coarse,  the  animal  sickly 
and  puny,  and  frequently  carries  four,  or  even  six  horns.  The  average  weight  of  this  poor  breed,  even 
when  fat,  is  only  5  or  5|  lbs.  per  quarter,  or  nearly  about  20 lbs.  per  sheep.  It  is  often  much  less,  only 
amounting  to  15  or  Ifilbs. ;  and  the  price  of  the  animal's  carcass,  skin  and  all,  is  from  Ills,  to  144'.  Fat 
wedders  have  been  sold  in  the  Long  Island  at  Is.  a  head,  and  ewes  at  5s.  or  6s.  The  quantity  of  wool 
which  the  fleece  yields  is  equally  contemptible  with  the  weight  of  the  carcass.  Tt  rarely  exceeds  one 
pound  weight,  and  is  often  short  of  even  half  that  quantity.  The  quality  of  the  wool  is  different  on  dif- 
ferent parts  of  the  body  ;  and  inattention  to  separating  the  fine  from  the  coarse,  renders  the  cloth  made 
in  the  Hebrides  very  unequal  and  precarious  in  its  texture.  The  average  value  of  a  fleece  of  this  abori- 
ginal Hebridean  breed  is  from  Sd.  to  Is.  sterling.  From  this  account  it  is  plain,  that  the  breed  in  question 
has  every  chance  of  being  speedily  extirpated.     {Macdonald's  Report  of  the  Hebrides,  p.  447.) 

7137.  Of  the  Zetland  sheep  it  would  appear  that  there  are  two  varieties,  one  of  which  is  considered  to 
be  the  native  race,  and  carries  very  fine  wool ;  but  the  number  of  these  is  much  diminished,  and  in  some 
places  they  have  been  entirely  supplanted  by  foreign  breeds;  the  other  variety  carries  coarse  wool  above, 
and  soft  fine  wool  below.  They  have  three  different  successions  of  wool  yearly,  two  of  which  resemble 
long  hair  more  than  wool,  and  are  termed  by  the  common  peoi)le/ors  and  scudda.  When  the  wool  begins 
to  loosen  in  the  roots,  which  generally  happens  about  the  month  of  February,  the  hairs,  or  scudda,  spring 
up ;  and  when  the  wool  is  carefully  plucked  off,  the  tough  hairs  continue  fast  until  the  new  wool  grows  up 
about  a  quarter  of  an  inch  in  length,  then  they  gradually  wear  off;  and  when  the  new  fleece  has  acquired 
about  two  months'  growth,  the  rough  hairs,  termed  .fors,  spring  up  and  keep  root  until  the  proper  season 
for  pulling  it  arrives,  when  it  is  plucked  off  along  with  the  wool,  and  separated  from  it,  at  dressing  the 
fleece,  by  an  operation  called  forsing.  The  scudda  remains  upon  the  skin  of  the  animal  as  if  it  were  a  thick 
coat,  a  fence  against  the  inclemency  of  the  seasons,  which  provident  nature  has  furnished  for  supplying 
the  want  of  the  fleece.  The  wool  is  of  various  colours  ;  the  silver  grey  is  thought  to  be  the  finest,  but  the 
black,  the  white,  the  mourat,  or  brown,  is  very  little  inferior,  though  the  pure  white  is  ceitainly  the  most 
valuable  for  all  the  finer  purposes  in  which  combing  wool  can  be  used.  {Sir  John  Sinclair  on  the  different 
Breeds  of  Sheep,  Sfc.  Appendix,  No.  4.  Account  of  the  Shetlund  Sheep,  by  Thomas  Johnston,  p.  79.)  In 
the  northern  part  of  Kincardineshire,  as  well  as  in  most  other  of  the  northern  counties,  there  is  still  a 
remnant  of  this  ancient  race,  distinguished  by  the  yellow  colour  of  the  face  and  legs,  and  by  the  dishevelled 
texture  of  the  fleece,  which  consists  in  part  of  coarse,  and  in  part  of  remarkably  fine  wool.  Their  average 
weight  in  that  county  is  from  seven  to  nine  pounds  a  quarter,  and  the  mutton  is  remarkably  delicate  and 
highly  flavoured.  {Kincardineshire  Report,  p.  385.  Sup.  E.  Brit.  art.  Agr.  176.)  The  Highland  Society 
of  Scotland  have  offered  premiums  for  the  improvement  of  this  breed,  and  some  experiments  are  now  in 
progress.  See  vol  vi.  of  their  Transactions ;  and  for  a  particular  account  of  the  breed  itself,  and  its 
management,  see  Shirreff's  Survey  of  Orkney  and  Shetland. 

7138.    The  Spanish,  or  Merino  breed,  bears  the  finest  wool  of  tlie  sheep  species  j  the 
889  males  {Jig.  889.)  usually  have  horns 

of  a  middle  size,  but  the  females 
{Ji.g-  890.)  are  frequently  without 
horns ;  the  faces  and  legs  are  white, 
the  legs  rather  long,  but  the  bones  ' 
fine.  The  average  weight  per  quar- 
ter of  a  tolerably  fat  ram  is  about 
seventeen  pounds,  and  that  of  ewes  j 
about  eleven  pounds. 

7139.  The  shape  of  this  race  is  far  from  being  perfect,  according  to  the  ideas  of  English  breeders,  with 
whom  symmetry  of  proportion  constitutes  a  principal  criterion  of  excellence.  The  throatiness,  or  pen- 
dulous skin  beneath  the  throat,  which  is  usually  accompanied  with  a  sinking  or  hollow  in  the  neck,  pre- 
sents a  most  offensive  appearance,  though  it  is  much  esteemed  in  Spain,  as  denoting  both  a  tendency  to 
fine  wool,  and  a  heavy  fleece.  Yet  the  Spanish  sheep  are  level  on  the  back,  and  behind  the  shoulders  ; 
and  Lord  Somerville  has  proved  that  there  is  no  reason  to  conclude  that  deformity  in  shape  is,  in  any 
degree,  necessary  to  the  production  of  line  wool. 

714U.  The  fleece  of  the  Merino  sheep  v'ei^hs,  upon  an  average,  from  three  to  five  pounds  ;  in  colour,  it  is 
unlike  that  of  any  English  breed  :  tnerc  is  on  the  surface  of  the  best  Spanish  fleeces  a  dark  brown  tinge, 
approaching  almost  to  a  bliick,  which  is  formed  by  dust  adhering  to  the  greasy  properties  of  its  pile ;  and 
the  contrast  between  this  tinge  and  the  rich  white  colour  below,  as  well  as  that  rosy  hue  of  the  skin  which 
denotes  high  proof,  at  first  sight  excites  much  surprise.  The  harder  the  fleece  is,  the  inore  it  resists  any 
external  j)ressure  of  the  hand,  the  more  close  and  fine  will  be  the  wool :  here  and  there,  indeed,  a  fine 
pile  may  be  found  in  an  open  fleece,  though  this  occurs  but  rarely.  Nothing,  however,  h.as  tended  to 
render  the  Merino  sheep  more  unsightly  to  the  English  eye  than  the  large  tuft  of  wool  which  covers  the 
head  :  it  is  of  a  very  inferior  quality,  and  classes  with  what  is  produced  on  the  hind  legs ;  on  which 
account  it  does  not  sort  with  any  of  the  three  qualities,  viz.  rafinos,  or  prime ;  finos,  or  second  best ;  and 
tcrccnos,  the  inferior  sort ;  and,  consequently,  is  never  exported  from  Spain. 

7141.  Merinos  ivere  Jirst  brought  into  England  in  1788,  but  did  not  excite  much  interest  before  his 
Majesty's  sales,  which  began  in  18(>i  :  the  desirable  object  of  spreading  them  widely  over  the  country,  and 
subjecting  them  to  the  experiments  of  the  most  eminent  professional  breeders,  has  been  greatly  promoted 
by  the  institution  of  the  Merino  Society  in  1811,  to  which  belonged  some  of  the  greatest  landholders,  and 
the  most  eminent  breeders  in  the  kingdom.  For  some  years  past,  this  breed  has  been  on  the  decline. 
{Sup.  E.  Brit,  art  Agr.)  A  considerable  importation  was  made  by  Colonel  Downie,  of  Paisley,  which 
distributed  the  breed  throughout  diflerent  parts  of  Scotland.  See  the  Kenfrewshire  Survey.  It  is  not 
understood  that  they  have  answered  the  expectations  that  were  once  formed  of  them ;  and  I  am  not  aware 
that  there  are  any  flocks  in  the  possession  of  rent-paying  farmers.  The  only  successful  exi)eriment  in 
Scotland  seems  to  have  been  that  of  the  late  Mr.  Malcolm  Laing,  in  the  Orkney  Islands  ;  and  it  is  not  the 
pure  race,  but  crosses  into  other  breeds.    See  the  General  Report  of  Scotland,  vol  iii. 

Sect.  II,      Criteria  of  Properties  in  Sheep. 

7142.  The  criteria  of  an  excellent  ram,  as  given  by  CuUey,  combines  qualities  which  ought  to  be  found 
in  every  breed  of  sheep  cultivated  for  its  flesh  and  wool.  His  head  should  be  fine  and  small ;  his  nostrils 
wide  and  expanded;  his  eyes  prominent,  and  rather  bold  or  daring;  ears  thin;  his  collar  full  from  his  breast 
and  shoulders,  but  tapering  gradually  all  the  way  to  where  the  neck  and  head  join,  which  should  be  very 
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fine  and  graceful,  being  perfectly  free  from  any  coarse  leather  hanging  down  ;  the  shoulders  broad  and 
full,  which  must,  at  the  same  time,  join  so  easy  to  the  collar  forward  and  chine  baclcward  as  to  leave  not 
the  least  hollow  in  either  place;  the  mutton  upon  his  arm  or  forc.thigh  must  come  quite  to  the  knee; 
his  legs  upright,  with  a  clean  line  bone,  being  equally  clear  from  superfluous  skin  and  coarse  hairy  wool, 
from  the  knee  and  hough  downwards  ;  the  breast  broad  and  well  formed,  which  will  keep  his  fore-legs  at 
a  proper  widencss  ;  his  girth  or  chest  full  and  deep,  and  instead  of  a  hollow  behind  the  shoulders,  that 
part,  by  some  called  the  fore-flank,  should  be  quite  full ;  the  back  and  loins  broad,  tiat,  and  straight, 
from  which  the  ribs  must  rise  with  a  line  circular  arch  ;  his  belly  straight,  the  quarters  long  and  full, 
with  the  mutton  quite  down  to  the  hough,  which  should  neither  stand  in  nor  out ;  his  twist,  or  junction 
at  the  inside  of  the  thighs,  deep,  wide,  and  full,  which,  with  the  broad  breast,  will  keep  his  four  legs  open 
and  upright ;  the  whole  body  covered  with  a  thin  pelt,  and  that  with  fine,  bright,  soft  wool. 

714j.  The  criteria  of  a  sound  healthy  sheep  are,  a  rather  wild  or  lively  briskness ;  a  brilliant  clearness 
in  the  ej'e  ;  a  florid  ruddy  colour  on  the  inside  of  the  eyelids,  and  what  are  termed  the  eyestrings,  as  well 
as  in  the  gums  ;  a  fastness  in  the  teeth  ;  a  sweet  fragrance  in  the  breath  ;  a  dryness  of  the  nose  and  eyes  ; 
breathing  easy  and  regular  ;  a  coolness  in  the  feet ;  dung  properly  formed  ;  coat  or  fleece  flrmly  attached 
to  the  skin,  and  unbroken ;  the  skin  exhibiting  a  florid  red  appearance,  especially  upon  the  brisket.  Where 
there  are  discharges  from  the  nose  and  eyes,  it  indicates  their  having  taken  cold,  and  should  be  attended 
to  by  putting  them  in  dry  sheltered  situations.  This  is  a  necessary  precaution  also  in  bringing  them 
from  one  situation  to  another  while  on  the  road. 

7144.  The  criteria  of  the  aoe  of  sheep  is  the  state  of  their  teeth  ;  by  their  having,  in  their  second  year, 
two  Ijroad  teeth  ;  in  their  third  year,  four  broad  teeth  ;  in  their  fourth  year,  six  bioad  teeth  ;  and  in  their 
fifth  year,  eight  broad  teeth  before.  After  which,  none  can  tell  how  old  a  sheep  is  while  their  teeth  remain, 
except  by  their  being  worn  down.  About  the  end  of  one  year,  rams,  wethers,  and  all  young  sheep,  lose  the 
two  fore-teeth  of  the  lower  jaw  ;  and  they  are  known  to  want  the  incisive  teeth  in  the  upper  jaw.  At 
eighteen  months,  the  two  teeth  joining  to  the  former  also  fall  out ;  and  at  three  years,  being  all  replaced, 
they  are  even  and  pretty  white.  But  as  these  animals  advance  in  age,  the  teeth  become  loose,  blunt,  and 
afterwards  black.  The  age  of  all  horned  sheep  may  also  be  known  by  their  horns,  which  show  themselves 
in  their  very  first  year,  and  often  at  the  birth,  and  continue  to  grow  a  ring  annually  to  the  last  period  of 
tJieir  lives. 

7145.  The  different  ages  and  conditions  of  sheep  have  different  names  in  different  districts.  After  being 
weaned,  the  ram,  or  wedder  lamb,  is  sometimes  termed  hog,  hoggit,  or  tag,  during  the  whole  of  the  first 
year;  and  the  female  lamb,  an  ewe,  or  gimmer  lamb,  and  ewe  tag.  The  second  year  the  wedder  has 
the  title  of  shear  hog,  or  a  two-toothed  tag  ;  and  the  ewe  is  called  a  thaivc,  or  two-toothed  ewe.  In  the 
third  year,  a  shear  hog,  or  four-toothed  wedder  ;  and  a  four-toothed  ewe  or  thaive.  The  fourth  year,  a 
six-toothed  wedder,  or  ewe ;  and  in  some  places,  from  the  time  of  lambing  till  that  of  salving,  the  males 
are  called  tup-lambs;  and  from  that  period,  till  the  time  of  shearing,  tup-hogs,  and  ever  aTterwards, 
tups  :  the  females  in  the  same  order  being  termed,  ewe-lambs,  ewe-hogs,  gimmers,  young  ewes,  old 
ewes.  The  gelded  male  lambs,  castrated  wedder  lambs,  wedder  hogs,  dummonds,  wedders.  Crones 
also  signify  old  ewes;  and  there  are  several  other  provincial  names,  which  are  explained  in  their 
proper  places. 

Sect.  III.      Breeding  of  Sheep. 

7146.  In  the  breeding  of  sheep  a  greater  degree  of  perfection  has  been  attained  than  in 
any  other  live  stock  ;  and  in  this  branch,  in  particular,  the  breeders  of  England  stand 
higher  than  those  of  any  other  country. 

7147.  Bakewell,  by  careful  selection  during  several  generations,  raised  his  stock  to  a  state  of  excellence, 
in  regard  to  fattening  at  an  early  age  w  ith  a  moderate  consumption  of  food,  and  with  the  smallest  pro- 
portion of  offal,  which  has  been  with  difficulty  equalled,  certainly  has  not  been  exceeded,  by  the  most 
skilful  of  his  successors.  Tt  isa  striking  instance  of  the  division  of  labour  and  skill,  that  there  are  breeders 
who  devote  themselves  entirely  to  the  breeding  of  rams  for  the  purpose  of  letting  out  on  hire.  This  prac- 
tice originated  in  Lincolnshire,  where,  in  the  early  part  of  the  last  century,  rams  were  let  out  at  from 
\0s.  to  L'U'.  each  ;  but  so  great  has  been  the  improvement  since  that  period,  that  they  are  now  let  out  to 
common  graziers  at  from  1  to  10  guineas,  and  to  breeders  of  rams  at  from  20/.  to  200  guineas.  The  breed- 
ing rams  are  shown  for  hire  at  certain  times  and  places  during  the  summer,  where  every  one  may  select 
such  as  promise  to  maintain  or  improve  the  jiarticular  state  of  his  flock,  and  at  such  prices  as  his  means 
and  experience  may  justify.  Two  or  more  individuals  frequently  join  together  in  the  hire  of  one  ram,  to 
which  they  put  the  best  of  their  ewes,  for  the  purpose  of  obtaining  superior  males  for  the  future  service  of 
the  rest  of  their  flocks;  and  in  particular  cases,  when  the  owner  of  the  ram  does  not  choose  to  part  with 
him,  even  for  a  season,  ewes  are  sent  to  him  to  be  covered  at  a  certain  price  per  head  ;  superior  animals 
of  this  class  being  very  seldom  sold  altogether.  Much  as  this  mode  of  doing  business  has  been  repro- 
bated as  a  monopoly,  and  much  as  there  sometimes  may  be  of  deception  in  making  up  rams  for  these 
shows,  all  intelligent  practical  men  must  agree,  that  there  can  be  no  better  method  of  remunerating  emi- 
nent breeders,  and  of  spreading  their  improvements  most  widely,  in  the  shortest  period,  and  at  the  least 
possible  expense.  A  single  ram  thus  communicates  its  valuable  properties  to  a  number  of  flocks, 
often  in  distant  parts  of  the  country,  without  distracting  the  attention  of  ordinary  breeders  from  their 
other  pursuits. 

7148.  The  two  methods  of  breeding  common  to  all  animals  are  also  adopted  in  breeding  sheep.  Breeding 
from  different  families  of  the  same  race,  commonly  called  breeding  in  and  in;  and  breeding  from  different 
races,  generally  called  cross  breeding.  Bakewell,  according  to  Sir  J.  Sebright  {On  improving  the  Breeds 
(jf  domestic  Animals,  Sic),  effected  his  improvements  by  breeding  from  the  same  family  ;  but  according  to 
Hunt,  who  has  written  an  able  answer  to  Sir  J.  Sebright's  pamphlet  {A  Letter,  ^c.  to  Sir  J.  Sebright,  Sfc.), 
he  bred  from  different  relationships  of  the  same  family  ;  it  being  out  of  his  power  to  breed  from  difl'erent 
families  of  a  race  which  he  was  at  the  time  employed  in  forming,  and  cross  breeding  he  did  not  approve 
of.  Breeding  jm  and  in  is  so  repugnant  to  human  feeling,  that  it  is  ditficult  to  avoid  considering  it  an 
unnatural  practice  ;  for  it  does  not  follow  that  a  flock  of  sheep  in  a  wild  state  must  necessarily  breed  in 
the  nearest  relationships,  as  father  and  daughter,  \c.  ;  on  the  contrary,  it  is  more  probable  that  remoter 
relationships  would  be  chiefly  bred  from,  as  these  must  necessarily  be  much  more  numeroiis.  In  a  flock 
of  sheep,  or  a  herd  of  savage  men,  springing  each  from  one  pair,  every  parent  must  necessarily  have  many 
more  cousins,  and  cousins  many  times  removed,  than  he  can  have  mothers  or  daughters. 

7140.  Breeding  from  different  families  of  the  same  race  is  the  more  general  and  approved  practice. 
When  a  number  of  families  of  any  breed  have  been  for  some  time  established  in  a  variety  of  situations, 
and  have  had  some  slight  shades  of  difterence  impressed  upon  them,  by  the  influence  of  different  soils  and 
treatment,  it  is  found  advantageous  to  interchange  the  males,  for  the  purpose  of  strengthening  the  excel- 
lencies, or  remedying  the  defects  of  each  family.  Of  this  advantage  Bakewell  could  not  avail  himself; 
but  it  has  been  very  generally  attended  to  by  iiis  successors.  Culley,  for  many  years,  continued  to  hire 
his  rams  from  Bakewell,  at  the  very  time  that  other  breeders  were  paying  a  liberal  price  for  the  use  o( 
his  own  ;  and  the  very  same  practice  is  followed  by  the  most  skilful  brce<iers  at  present.  In  large  con- 
cerns, two  or  more  streams  of  bUxnl  may  be  kept  distinct  for  several  generations,  and  occasionally  inter- 
mixed with  the  happiest  effects,  by  a  judicious  breeder,  without  having  recourse  to  other  flocks.  (5«p. 
E.  Brit,  art  Agr.  177.) 


1054  PRACTICE  OF  AGRICULTURE.  Part  III. 

7150.  In  breeding  from  two  distinct  races,  the  object  is  to  acquire  new  properties  or  remove  defects. 
Tlie  mode  olcfiijcting  tliis  by  cross  breeding  is  attended  witli  greater  diHiciilties  than  in  breeding  from 
the  same  race.  The  very  distinction  of  breeds  implies  a  considerable  diiterence  among  animals  in  several 
respects  ;  and  although  the  desirable  property  be  obtained,  it  may  be  accomjianied  by  such  others  as  are 
by  no  means  advantageous  to  a  race,  destined  to  occupy  a  situation  which  had  excluded  that  property 
from  one  of  its  parents.  To  cross  any  mountain  breed  with  Leicester  rams,  for  example,  with  a  view  to 
obtain  a  propensity  to  fatten  at  an  early  age,  would  be  attended  with  an  enlargement  of  size,  which  the 
mountain  pasture  could  not  support ;  and  the  progeny  would  be  a  mongrel  race,  not  suited  to  the  pastures 
of  either  of  the  present  breeds.  If  the  object  be  to  obtain  an  enlargement  of  size,  as  well  as  a  propensity 
to  fatten,  as  is  the  case  when  Cheviot  ewes  are  crossed  with  Leicester  rams,  the  progeny  will  not  prosper 
on  the  hilly  pastures  of  their  dams,  and  will  be  equally  unprofitable  on  the  better  pastures  of  their  sires. 
But  the  offspring  of  this  cross  succeeds  well  on  those  intermediate  situations  on  the  skirts  of  the  Cheviot 
hills,  where,  though  the  summer  pasture  is  not  rich,  there  is  a  portion  of  lowland  for  producing  clover 
and  turnips.     {Supp.  Encyc.  Brit.  art.  Agr.  S^c.) 

7151.  As  general  rtites  in  crossing  breeds,  it  is  to  be  noticed  that  in  every  case  where  the  enlargement  of 
the  carcass  is  the  object,  the  cross  breed  must  be  better  fed  than  its  smaller  parent.  The  size  of  the  pa- 
rents should  also  be  but  little  disproportioned  at  first ;  and  when  some  increase  has  been  produced,  one  or 
more  crosses  afterwards  may  raise  the  breed  to  the  required  size.  With  these  precautions,  there  is  little 
reason  to  fear  disappointment,  provided  both  parents  are  well  formed.  (General  Report  of  Scotland, 
vol  iii.  p.  U.  18.) 

7152.  The  most  advantageous  and  proper  age  for  ewes  taking  the  jam  in  the  different  breeds  has  not 
been  fully  shown  ;  but  from  a  year  tu  a  year  and  a  half  old  may  be  sutticient,  according  to  the  forward- 
ness of  the  breed  and  the  goodness  of  the  keep.  Some  judge  of  this  by  tlie  production  of  broad  or  sheep's 
teeth.  It  should  not  be  done  while  too  young  in  any  case.  Ewes  commonly  bring  their  first  lamb  when 
two  years  old  ;  in  the  hilly  and  mountainous  districts  of  Scotland  commonly  not  for  a  year  after.  Of 
course,  they  are  usually  eighteen  or  nineteen  months  old  when  they  take  the  ram,  throughout  all  the 
lowland  districts. 

7i;).).  In  regard  to  the  season  of  putting  the  rams  to  the  ewes,  it  must  be  directed  by  the  period  at  which 
the  fall  of  the  lambs  may  be  most  desirable,  which  must  depend  on  tlie  nature  of  the  keep  which  the  par. 
ticular  situation  affords;  but  the  most  usual  time  is  about  the  beginning  of  October;  except  in  the  Dor- 
setshire ewes,  where  the  intention  is  suckling  for  liouse-lamb,*h  which  case  it  should  be  much  earlier, 
in  order  that  the  lambs  may  be  sufficiently  forward.  But,  by  being  kept  very  well,  any  of  the  breeds  will 
take  the  ram  at  a  much  earlier  period.  Where  the  rams  are  young,  the  number  of  ewes  should  seldom 
exceed  sixty  for  each  ram  ;  but  in  older  rams  a  greater  number  may  be  admitted  without  inconvenience, 
as  from  one  to  two  hundred;  but  letting  them  have  too  many  should  be  cautiously  avoided,  as  by  such 
means  the  farmer  may  sustain  great  loss  in  the  number  of  the  lambs. 

7154  With  respect  to  the  period  of  gestation,  the  ewe  goes  with  lamb  about  the  space  of  five  months, 
consequently  the  most  common  lambing  season  is  March,  or  the  early  part  of  April;  but  "  it  has  been 
observed  that  in  many  of  the  more  southern  districts,  where  sheep-husbandry  is  carried  on  to  a  consi- 
derable extent,  some  parts  of  the  ewe-stO(.:k  are  put  to  the  rams  at  much  earlier  periods,  so  as  to  lamb  a 
month  or  six  weeks  sooner;  a  practice  which  is  attended  with  much  prolit  and  advantage  in  many 
situations  where  early  grass-Iamb  is  in  great  demand.  It  is  usual  for  the  rams  to  remain  with  the 
ewes  for  a  month  or  si.x  weeks,  and  in  some  cases  longer,  in  order  to  complete  the  business  of  im- 
pregnation, which  in  some  districts  is  ascertained  by  smearing  the  fore-bows  of  the  rams  with  some 
colouring  substance." 

7155.  The  practice  of  turning  a  number  of  rams  among  the  flocks  formerly  adopted  is  highly  exception- 
able, as  tending  to  prevent  the  main  object  and  injure  the  rams.  A  better  way  is  to  let  each  ram  have  a 
proper  number  of  ewes,  and  with  very  choice  stock  to  keep  the  ram  in  an  enclosed  small  pasture,  turning 
a  few  ewes  to  him,  and  as  they  are  served  replacing  them  with  others.  By  this  means  there  is  more  cer- 
tainty, and  more  ewes  may  be  impregnated.  In  such  sort  of  fine  stock,  it  is  likewise  of  great  utility  to 
keep  the  rams  during  this  season  in  a  high  manner.  In  this  view  a  little  oats  in  the  straw,  or  a  mixture 
of  barley  and  pea  meal,  are  excellent.  Where  ewes  are  backward  in  taking  the  ram,  the  best  means  to  be 
employed  are  those  of  good  stimulating  keep.  The  rams  should  always  be  continued  with  the  ewes  a 
sufficient  length  of  time. 

7 150.  The  ewe  u'ill  breed  twice  a  year,  if  it  be  made  a  point  to  produce  such  an  effect  by  attention  and 
high  keep ;  since  she  will  receive  the  male  indilferently  at  any  season,  and,  like  the  rabbit,  very  soon  after 
bringing  forth.  Lisle  gives  an  instance  of  three  of  his  ewes,  well  kept,  lambing  at  Christmas,  fattening 
off  their  lambs  at  Lady-day,  and  producing  lambs  again  the  first  week  in  June.  It  seems  they  stole  the 
ram  immediately  after  lambing,  but  brought  the  second  time  only  single  lambs,  although  of  a  breed  that 
generally  produces  twins.  There  is  no  doubt  but  the  sheep  would  ])roduce  young  thrice  a  year  were  the 
bad  practice  resorted  to,  which  has  been  so  currently  recommended  with  tile  rabbit,  of  allowing  the  male 
immediately  after  parturition  ;  the  ready  way  to  render  both  the  female  and  her  progeny  worthless. 
Could  the  lamhs  be  advantageously  weaned  at  two  months,  sufficient  time  would,  he  conceives,  remain 
for  the  ewe  to  bring  forth  twice  within  the  year.  For  example,  suppose  the  young  ewe  tupped  in  August, 
the  lamb  would  be  dropi>ed  in  the  mid<lle  of  January,  ani  might  be  weaned  in  mid  March,  the  ewe  again 
receiving  the  ram  on  the  turn  of  the  milk,  like  the  sow,  perhaps  in  or  before  April,  she  would  then  bring 
forth  within  the  twelve  months  or  in  August.  This  plan  would,  continues  Lisle,  at  least  injure  the  dam 
infinitely  less  than  suckling  during  gestation. 

7157.  IVhen  ewes  are  in  lamb  they  should  be  kept  in  the  pastures,  atid  as  free  from  disturbance  as  possible, 
being  carefully  attended  to  in  order  to  prevent  accidents  which  are  liable  to  take  place  at  this  time,  such 
as  those  of  their  being  cast  in  the  furrows,  &c.  Where  any  of  the  ewes  slip  their  jambs,  it  is  advised  by 
Banister  that  they  should  be  immediately  removed  from  the  flock.  They  also  require,  under  these  cir- 
cumstances, to  be  kept  as  well  as  the  nature  of  the  farm  will  admit,  in  order  that  there  may  be  less  loss  at 
lambing-time  from  the  ewes  being  stronger,  and  the  lambs  more  healthy  and  better  capable  of  contending 
with  the  state  of  the  season  at  which  they  may  be  dropped.  The  shepherd  should  at  this  period  be  parti- 
cularly careful  and  attentive  to  afibrd  his  assistance  where  it  may  be  necessary.  He  should  constantly 
have  regard  to  the  suckling  of  the  lambs,  and  to  see  that  the  udders  of  the  ewes  are  not  diseased.  His 
attendance  will  often  be  required  in  the  night  as  well  as  the  day.  At  this  season  covered  sheep-folds  are 
often  of  very  great  advantage  in  saving  and  protecting  both  ewes  and  their  lambs. 

7158.  In  respect  to  the  number  of  lambs  at  a  birth  it  is  remarked  by  Lawrence,  that  the  ewe  brings  most 
commonly  one,  next  in  degree  of  frequency  two,  rarely  from  three  to  five  lambs  at  a  birth.  This  property 
of  double  birth  is,  he  says,  in  some  instances  specific ;  the  Dorset  sheep  usually  yeaning  twins,  and  the 
large  polled  Helgic  sheep,  with  their  descendants  our  i'ecswater,  doing  the  same,  and  producing  occasionally 
more  at  a  birth.  Other  breeds  bring  twins  in  the  proportion  of  one  third  of  the  flock,  which  is  supposed 
to  depend  considerably  on  good  keep.  A  certain  number  of  ewes  per  centum  jirove  barren  annually  :  the 
cause  very  rarely  natural  defect ;  sometimes  over-fatness,  a  morbid  state  of  body  from  poverty  or  neglect 
of  the  ram  ;  in  other  words,  want  of  system  in  the  shepherd. 

7159.  The  keep  of  sheep  after  lambing,  where  rich  pastures  or  other  kinds  of  grass  lands  cannot  be 
reserved,  should  consist  of  turnips  or  other  kinds  of  green  food  provided  (or  the  purpose,  and  given  them 
in  a  suitjible  manner ;  but  where  it  can  be  done,  it  is  always  better  to  leave  this  sort  of  food  untouched  till 
about  the  period  of  lambing,  when  it  should  be  regularly  supplied  in  proportion  to  the  necessity  there  may 
be  for  it.  J'he  ewes  also  demand  at  this  time  much  care  to  see  that  they  are  put  upon  a  dry  sheltered 
pasture,  free  from  disturbance,  and  that  neither  they  nor  their  lambs  sustain  injury  from  the  too  great 
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severity  of  the  season.  Whenever  this  is  the  case,  they  should  be  carefully  removed  into  a  proper  degree 
of  warmth  and  shelter  till  perfectly  restored.  It  is  likewise  a  necessary  as  well  as  useful  practice,  as  they 
lamb  down,  to  take  them  and  their  lambs  away  from  the  common  stock,  putting  them  into  a  piece  of 
turnips  or  fresh  dry  pasture  where  there  is  shelter  when  necessary,-  as  by  this  means  much  fewer  lambs 
would  be  lost  tlian  would  otherwise  be  the  case.  It  is  also  found,  that  by  a  proper  supply  of  turnips  or 
other  similar  green  food  at  this  period,  the  milk  of  the  ewes  is  much  increased,  and  the  growth  of  the 
lambs  greatly  promoted  ;  which  is  of  much  future  importance,  as  when  they  are  stinted  at  this  early 
period  of  their  existence,  they  never  turn  out  so  well  afterwards  for  the  farmer.  With  the  green  and 
root  crops  and  preserved  after-grass,  hay,  straw,  corn,  and  oil-cake  are  in  som  •  cases  made  use  of  in  the 
winter  support  of  sheep  stock.  With  turnips,  where  the  soil  is  not  sufficiently  dry  to  admit  the  sheep,  it 
is  the  practice  to  draw  them  and  convey  them  to  a  sound  firm  pasture,  that  the  ewes  may  be  baited  upon 
them  once  or  twice  in  the  day  as  there  may  be  occasion,  care  being  taken  that  they  are  eaten  up  clean,  as 
the  circumstance  of  their  being  thus  eaten  may  serve  as  a  guide  to  the  farmer  for  the  supply  that  may  be 
daily  necessary.  In  this  way  this  sort  of  food  will  be  consumed  with  the  greatest  economy.  Where  the 
land  is  perfectly  dry,  and  the  intention  is  to  manure  it  for  a  grain  crop,  eating  the  turnips  on  the  land,  by 
means  of  portions  hurdled  off  as  wanted,  is  a  good  practice.  With  this  sort  of  food,  especially  where  it 
produces  scouring  in  the  ewes,  green  rouen  hay,  cut  straw,  or  peas  haulm  should  constantly  be  given,  and 
also  with  rape,  &c. 

7160.  T/ie  castrating  la7nbs  may  be  performed  any  time  from  the  age  of  a  fortnight  or  three  weeks  to 
that  of  a  month  or  six  weeks,  and  in  some  districts  it  is  deferred  to  a  considerably  later  pcrioci  It  is, 
however,  the  safest  method  to  have  it  executed  early,  as  there  is  less  danger  of  too  much  inflammation 
taking  place.  But  in  all  cases  the  lambs  should  be  in  a  healthy  state  when  it  is  done,  as  under  any  other 
circumstances  tliey  are  liable  to  be  destroyed  by  it.  The  operation  is  usually  performed  by  the  shepherd, 
by  opening  the  scrotum  or  cod  and  drawing  out  the  testicles  with  the  spermatic  cord.  This  he  often  does 
with  his  teeth  in  the  young  state  of  the  animal ;  but  where  the  operation  is  performed  at  a  later  period, 
it  is  usual  to  have  recourse  to  the  knife,  the  arteries  being  taken  up  and  secured  by  means  of  ligatures,  or 
the  searing  iron.  The  business,  if  possible,  should  be  done  in  fine  weather,  when  not  too  warm,  and  the 
gelded  lambs  be  kept  in  a  dry,  sheltered,  quiet  situation  for  a  few  days,  until  the  inflammation  is  gone  off. 
If  it  should  hapi*n  to  be  wet  at  the  time,  it  may  be  advisable  to  have  them  under  some  sort  of  shelter 
where  they  can  have  room  to  move  ficely  about. 

7161.  The  weaning  of  lambs  should  be  •R'ected  when  they  are  three  or  four  months  old,  as  about  July; 
but  it  is  done  more  early  in  some  districts  than  in  others.  A  proper  reserve  of  some  fresh  pasture  grass, 
where  there  may  be  a  good  bite  for  the  lambs  to  feed  upon,  should  be  had  recourse  to,  as  it  is  of  much 
consequence  that  an  ample  provision  of  this  sort  be  had,  in  order  that  the  growth  of  this  young  stock  may 
not  suffer  any  check  on  being  taken  from  the  mother.  Where  they  have  been  continued  so  long  as  to 
graze  with  the  dams,  little  check  will  be  sustained  in  their  separation  if  turned  upon  such  good  feed. 
Some  advise  clover  in  blossom  as  the  most  forcing  sort  of  food  in  this  intention,  and  with  others  saintfoin 
rouen  is  highly  valued  for  the  same  purpose.  When  good  feed  is  not  provided  of  some  of  these  kinds,  the 
lambs  soon  decline  in.flesh,  or,  in  the  technical  language  of  the  flock,  are  said  to  pitch  ;  and  when  once 
this  happens  they  never  afterwards  thrive  so  well,  however  good  the  management  may  be.  With  regard 
to  the  ewes,  they  should  be  removed  to  such  distant  pastures  or  other  places  as  that  they  may  not  be  heard 
by  the  lambs,  which  would  cause  them  to  be  disturbed  in  their  feeding;  and  where  the  ewes  sustain  any 
inconvenience  from  their  milk,  as  by  their  udders  swelling,  it  should  be  drawn  once  or  twice,  as  by  this 
means  bad  consequences  may  be  prevented  :  and  as  soon  as  the  lambs  have  been  removed,  the  ewes  are 
returned  upon  the  pastures  destined  for  their  summer  support.  There  is,  however,  one  caution  to  be 
attended  to  in  first  turning  the  lambs  upon  rich  keep,  which  is  that  of  letting  them  be  in  some  degree 
satisfied  with  food  previously,  that  they  may  not  be  surfeited  by  too  quick  and  full  feeding,  and  heave  or 
hove  as  it  is  termed;  keeping  them  gently  moving  about  the  field  has  also  been  advised  in  this  intention. 
In  some  places,  where  the  lands  are  of  the  more  poor  kind,  it  is  a  custom  to  send  the  lambs  to  the  more 
rich  vale  or  marsh  districts,  to  be  brought  forward  in  condition  or  fattened.  In  those  cases  where  the 
lands  of  the  male  kind  are  reared  on  the  home  lands  as  wethers,  they  are  usually  restored  to  the  flock  in 
the  latter  end  of  the  year,  but  which  is  not  by  any  means  a  good  practice,  as  they  often  sufi'er  for  want  of 
proper  keep  in  the  w  inter,  and  lose  what  they  had  previously  gained  in  growth  and  condition.  A  practice 
the  reverse  of  this  has  long  been  in  use  among  the  store-masters  of  Scotland.  They  send  their  lambs,  as 
soon  as  weaned,  to  some  rough  coarse  pasture,  often  at  a  distance  of  several  miles,  where  they  remain  for 
six  or  eight  weeks.  The  opinion  is,  that  this  renders  them  more  hardy.  Some  grounds  are  occupied 
chiefly  for  this  purpose,  being  kept  for  summering  lambs,  as  it  is  called,  the  owner  of  the  lamb  paying  a 
penny  or  three  halfpence  a  week  for  each.  The  practice,  it  is  believed,  is  not  now  so  common  as  it  has 
been. 

Sect.  IV.     Rearing  a7ul  general  Management  of  Sheep. 

7162.  In  the  practice  of  sheep  husbandr;/  different  syslems  are  had  recourse  to,  according 
to  the  extent  and  nature  of  the  farms  on  wliich  they  are  kept,  and  the  methods  of  farming 
tliat  are  adopted  on  them  ;  but  under  all  circumstances  the  best  sheep-masters  constantly 
endeavour  to  preserve  them  in  as  good  condition  as  possible  at  all  seasons. 

7163.  With  the  pasture  }:inds  of  sheep  this  is  particularly  the  case;  and  with  the  view  of  accomplishing 
it  in  the  most  complete  manner,  it  is  useful  to  divide  them  into  difl'ercnt  parcels  or  lots  in  respect  to  their 
ages  and  sorts,  as  by  that  practice  thev  may  be  kept  with  greater  convenience  and  benefit  than  in  large 
fl(jcks  together  under  a  mixture  of  diflirent  kinds  ;  as  in  this  way  there  is  not  only  less  waste  of  food,  but 
the  animals  thrive  better,  and  the  pastures  are  fed  with  much  more  case.  The  advantage  of  this  manage- 
ment has  been  fully  experienced  in  many  of  the  northern  districts,  where  they  usually  divide  the  sheep 
stock  into  lambs,  yearlings,  wethers,  and  breeding  ewes  :  and  in  this  method  it  appears  not  improbable 
that  a  much  larger  proportion  of  stock  may  be  kept,  and  the  sheep  be  preserved  in  a  more  healthy  condition. 
With  a  breeding  stock  the  sheep-mastcr  must  act  according  to  his  circumstances,  situation,  and  capital 
which  he  possesses,  either  selling  the  lambs  to  go  to  keep,  fattening  them  for  grass  lamb,  suckling  them  for 
house  lamb,  or  keeping  them  on  to  be  grazed  and  sold  as  store  or  lat  wethers;  the  ewes  being  sold  lean  or 
in  store  condition,  or  fattened,  as  circumstances,  profit,  and  convenience  may  point  out. 

7164.  Another  practice,  but  which  requires  much  capital  as  well  as  knowledge,  experience,  and  atten. 
tion,  is  that  of  breeding  and  fattening  off  all  lambs,  both  wethers  and  ewes,  especially  where  markets  for 
their  sale  when  fat  are  conveniently  situated  ;  or  this  system  neay  be  partially  acted  upon,  varying  the 
plan  according  to  capital,  circumstances,  and  the  nature  of  the  tnncs.  In  which  case,  whenever  store 
stock  become  extravagantly  high,  it  is  mostly  a  good  way  to  sell. 

71 G5.  The  sheep  farming  of  the  arable  or  low  warm  districts  of  the  kingdom  conse- 
quently differs  in  various  particulars  from  that  of  the  hilly  and  mountainous  districts; 
we  shall,  therefore,  first  give  a  general  view  of  the  sheep  management  of  arable  lands, 
and  next  of  moiuitaiuous  districts. 
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SuBsECT.  1.      Hearing  and  Management  of  Sliecp  on  rich  grass  and  arable  Lands. 
7166.    The  most  general  sheep  husbandry  on  ricli  lands,  or  where  turnips  and  other 
green  food  is  raised  for  winter  consumption,  is  to   combine  the  breeding  and  feeding 
branches,  leaning  to  each  according  to  the  returns  of  profit. 

7167.  A  method  very  common  among  arable  farmers,  and  wliich  is  attended  with  the  least  trouble  and 
hazard,  is  that  of  purchasing  a  store  flock,  as  lambs,  wethers,  and  what  are  termed  crones,  or  old  ewes  ; 
some  of  the  last  sort  often  proving  with  lamb,  may  be  fattened  off  with  them  to  good  account.  It  is  like- 
wise often  the  case  tliat  ewes  are  disposed  of  in  lamb,  or  with  lambs  by  their  sides,  in  what  are  termed 
couples,  in  which  circumstances  it  is  freiiuently  a  good  practice  to  make  annual  purchases  of  them,  in 
order  to  the  fattening  of  both,  and  selling  them  in  that  state  within  the  year.  In  the  purchasing  of  sheep, 
which  is  often  done  from  very  distant  fairs  and  markets,  much  care  and  circumspection  is  necessary, 
whatever  the  sort  or  intention  with  which  they  are  bought  may  be.  In  these  cases  much  advantage, 
especially  when  at  a  considerable  distance,  may  be  derived  by  employing  a  salesman  on  the  spot. 

7168.  The  treatment  of  the  lambs  is  the  first  consideration  in  the  mixed  sheep  hus- 
bandry. 

71i)9.  Lambs  are  either  suckled  or  fattened  on  grass,  or  sold  in  autumn  as  lean  stock.  With  regard  to 
those  that  have  been  suckled  or  fattened  in  the  fiouse,  much  attention  is  required  to  have  them  early,  to 
their  being  well,  regularly,  and  very  cleanly  kept  and  suckled,  as  well  as  to  the  ewes  being  of  the  right 
sort,  and  the  best  milkers  that  can  be  provided,  and  to  their  being  fully  supplied  with  food  of  the  most 
nourishing  and  succulent  kinds.  Their  tails  and  udders  should  have  the  wool  well  clipped  away  from 
them,  in  order  that  they  may  be  preserved  in  a  perfectly  clean  state.  The  lambs  also  require,  especially 
towards  the  close  of  their  fattening,  to  have  regular  supplies  of  barley,  wheat,  and  peas-meal,  ground 
together  in  combination  with  line  green  rouen  hay.  When  these  have  been  sold  off,  the  lambs  which 
have  been  fattened  on  the  best  grass  land  will  be  ready  to  succeed  them  at  the  markets,  in  the  spring  and 
summer  months,  and  these  will  be  followed  by  the  sale  of  the  store  lambs,  at  the  different  autumnal  fairs. 

7170.  The  selection  or  setting  of  the  lajnb-stock  is  the  first  business  of  sheep  manage- 
ment after  the  lambs  have  been  weaned. 

7171.  It  is  generally  performed  in  the  month  of  July  or  August,  at  which  period  the  fairs  for  the  sale  of 
Iambs  mostly  take  place.  And  as  at  this  tune  the  whole  are  collected  together  for  drawing  into  different 
lots,  it  is  a  very  suitable  period  for  selecting  or  choosing  those  that  are  to  supply  such  deficiencies  in  the 
breeding  flocks.  In  his  Calendar  of  Husbandry,  Young  has  remarked,  that  in  making  this  selection  the 
farmer  or  his  shepherd  usually  (whatever  the  breed  may  be)  rejects  all  that  manifest  any  departure  from 
certain  signs  of  the  true  breed  :  thus,  in  a  Norfolk  flock,  a  white  leg,  and  a  face  not  of  a  hue  sufficiently 
dark,  would  be  excluded,  however  well  formed  ;  in  the  same  manner  a  white  face  on  the  South  Downs  ; 
in  Wiltshire,  a  black  face  would  be  an  exclusion,  era  horn  that  does  not  fall  back  ;  in  Dorsetshire,  a  horn 
that  does  not  project,  &c. 

7 1 72.  The  selection  of  the  groum  stock  generally  takes  place  after  the  lambs  are  weaned, 
or,  at  all  events,  before  tupping  season,  though  wethers  may  be  drawn  out  of  the  flock 
at  any  time.  A  certain  number  of  old  ewes  or  crones  are  removed  every  year,  and  these 
as  well  as  the  wethers  are  fed  off  for  the  butcher,  either  on  grass,  artificial  herbage,  or 
roots,  according  to  the  situation  and  circumstances  of  the  farm,  and  season  of  the  year. 

7 1 73.  27(t'  shearing  of  sheep  is  an  annual  operation,  which  includes  several  preparatory 
measures  and  after-processes.  These  are,  washing,  separation,  catching,  clipping,  mark- 
ing, and  tail-cutting. 

7174.  The  proper  time  for  clipping  or  shearing  sheep  must  be  directed  by  the  state  of  the  weather  and 
the  climate  in  the  particular  district,  as  by  this  means  the  danger  of  injury  by  cold  from  depriving  the 
sheep  of  their  coats  at  too  early  a  season,  and  from  heat  by  permitting  them  to  continue  on  them  too 
long,  may  be  avoided  in  the  best  manner  :  but  another  circumstance  that  should  likewise  be  attended  to 
in  this  business,  is  that  of  the  wc^ol  being  fully  grown  or  at  the  state  of  maturity  ;  as  where  the  clipping 
precedes  that  period,  it  is  said  in  the  Annals  of  Agriculture  to  be  weak  and  scarcely  capable  of  being  spun, 
and  if  protracted  later,  it  is  yellow,  felted,  and  of  an  imperfect  nature.  It  has  been  stated,  that  for  the 
more  warm  sheltered  situations  in  the  southern  parts  of  the  kingdom,  the  beginning  or  middle  of  June, 
when  the  weather  is  fine,  may  be  in  general  the  most  proper  ;  but  in  the  more  exposed  districts  in  the 
northern  parts  of  the  island,  the  middle  or  latter  end  of  the  same  month  may  be  more  suitable,  provided 
the  season  be  favourable.  But  with  the  fattening  sheep  in  the  enclosures,  it  will  mostly  be  necessary  to 
perform  the  work  at  an  earlier  period  in  every  situation,  as  the  great  increase  of  heat  from  the  setting 
in  of  the  summer  weather,  added  to  the  warmth  of  the  fleece,  becomes  very  oppressive  and  injurious  to 
them  in  their  feeding.  There  never  can  be  any  difficulty  in  ascertaining  the  projjcr  time  for  shearing, 
because  the  separation  of  the  old  wool  from  the  new  is  always  distinctly  marked  in  a  thriving  sheep;  and 
this  happens  earlier  or  later  according  to  the  age  and  condition  of  the  animal.  Hence,  from  the  beginning 
of  May,  or  earlier,  till  the  first  week  of  July,  shearing  goes  on  in  different  districts  ;  beginning  with  the 
fat  Leicester  wedders,  and  ending  with  the  small  nursing  ewes  of  the  Highland  districts.  From  the  middle 
of  May  to  the  middle  of  June  is  the  busiest  period. 

7175.  Sheep-shearing  in  liomney  Marsh  commences  about  midsummer,  and  finishes  about  the  middle 
of  July.  Those  who  shear  first  think  they  escape  the  effects  of  the  fly,  and  those  that  shear  late  appre- 
hend they  gain  half  a  pound  weight  in  every  fleece,  by  the  increased  perspiration  of  the  sheep.  In  early 
shearing,  the  wool  has  not  the  condition  which  it  afterwards  acquires  ;  but  the  hot  weather  occasions  a 
good  deal  of  trouble  in  detecting  the  fly  The  lambs  that  are  sold  in  Smithfield  market  are,  we  believe, 
seldom  or  ever  shorn.  All  over  the  north  of  England,  and  throughout  Scotland,  lambs  are  never  shorn. 
They  lose  their  first  fleece  when  about  fifteen  months  old. 

7176.  Clipping  off  the  coarse  soiled  wool  about  the  thighs  and  docks,  some  weeks  before 
the  usual  time  of  washing  and  clipping  the  sheep,  is  an  excellent  practice ;  as  by  this 
means  the  sheep  are  kept  clean  and  cool  when  the  season  is  hot,  and  with  ewes  the  udders 
are  prevented  from  becoming  sore. 

7177.  In  separating  for  the  purpose  of  washing,  the  flock  is  brought  to  the  side  of  the 
washing-pool,  and  there  lambs  and  sheep  of  different  kinds,  fit  to  be  washed,  are  put  into 
separate  fields  ;  and  sucli  lambs  as  are  too  young  to  be  clipped  are  not  washed,  but  con- 
fined in  a  fold  or  enclosure  of  any  kind,  at  such  a  distance  from  the  washing  place  as  that 
they  may  not  disturb  their  mothers  by  their  bleating.      Tlie  object  of  washing  is  simply 
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to  free  the  fleece  from  dust  and  dirt  of  various  kinds. 
short-wooUed  sheep  are  not  waslied. 

7178.  Tn  perfonning  the  operation  ofwns/iin^,  it  was  formerly  the  mctliod,  and  it  still  exists  in  the  north, 
to  have  the  washers  standing  up  to  the  breast  in  the  water ;  but  from  the  inconvenience  and  danger  of  it, 
the  men  requiring  a  large  supply  of  spirituous  liquors,  and  being  liable  to  be  attacked  with  colds,  rheu- 
matisms, and  other  diseases,  as  well  as  being  apt  to  desjjatch  the  work  with  too  much  expedition,  so  as  to 
leave  the  wool  insufficiently  clean,  it  has  been  proposed  by  Young,  in  his  Calendar,  to  rail  oft' a  portion 
of  the  water  in  a  stream  or  pond  (jig.  891.)i  for  the  sheep  to  walk  into  by  a  sloping  mouth  at  one  end  (a), 
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and  to  walk  out  by  another  at  the  other  end  (6),  with  a  depth  sufficient  at  one  part  for  them  td  swim ; 
and  to  pave  the  whole  :  the  breadth  need  not  be  more  than  six  or  seven  feet.  At  one  spot  on  each  side 
of  this  passage,  where  the  depth  is  just  sufficient  for  the  water  to  flow  over  the  sheep's  back,  a  cask  or 
box  (c),  water  tight,  should  be  fixed,  for  a  man  to  stand  in  dry  ;  the  sheep  being  in  the  water  between 
them,  they  wash  in  perfection,  and  pushing  them  on,  they  swim  through  the  deep  part,  and  walk  out  at 
the  other  mouth,  %vhere  a  clean  pen  [cl),  or  a  very  clean  dry  pasture,  is  ready  to  receive  them  ;  of  course 
there  is  a  bridge  railway  to  the  tubs,  and  a  pen  at  the  first  mouth  of  the  water  (e),  whence  the  sheep  are 
turned  into  it,  where  they  may  be  soaking  for  a  few  minutes  before  being  driven  to  the  washers.  But 
other  more  cheaj)  contrivances  maybe  provided,  where  there  is  clean  water  at  hand  for  the  purposes. 

7179.  After  s/iecp  are  jvashed,  they  should  on  no  account  be  driven  on  dry  or  dusty  roads  ;  but  should 
have  a  clean  hard  pasture  for  a  few  days,  until  they  are  perfectly  dry  and  in  a  proper  condition  to  be 
shorn. 

7  1 80.    The  common  method  nf  catching  the  sheep,  in  order  to  lay  it  on  it  on  its  back  to  be 
shorn,  is  by  the  hinder  leg,  drawing  tlie  animal  backward  with  a  crook  (Jig.  892.  a,  b,  c) 
to  the  adjacent  shearing  place ;  the  hand  holding  the  leg  to  be 
892  kept  low,  when  at  the  place  it  is  turned  on  its  back  ;  or  they  are 

moved  bodily,  or  one  hand  placed  on  the  neck,  and  another  be- 
hind, and  in  that  manner  walked  along :  the  first  or  common 
mode  he  thinks  the  most  safe.  Sheep  fed  on  rich  pastures,  and 
fleshy,  if  handled  hard  and  bruised,  the  parts  are  liable  to  fatal 
mortifications ;  an  accident  which  often  happens,  on  which  ac- 
counts pens  upon  some  lands  are  obliged  to  be  lined  with  woollen, 
or  many  would  die  from  bruises. 

71 81.  Ill  performing  the  operation  of  shearing,  the  left  side  of 
the  sheep  is  placed  against  the  shearer's  left  leg,  his  left  foot  at 
the  root  of  the  sheep's  tail,  and  his  left  knee  at  the  sheep's  left 
shoulder. 

7182.  The  process  commences  with  the  shears  at  the  crown  of  the  sheep's 
head,  with  a  straight  cut  along  to  the  loins,  returning  to  the  shoulder,  and 
making  a  circular  shear  around  the  off'  side  to  the  middle  of  the  belly  ;  the 
oft'  hinder  leg  next :  then  the  left  hand  holding  the  tail,  a  circular  shear  of 
the  rump  to  the  near  hiick  of  the  sheep's  hind  leg  ;  the  two  fore  feet  are  next 
taken  in  the  left  hand,  the  sheep  raised,  and  the  shears  set  in  at  the  breast, 
when  the  remaining  part  of  the  belly  is  sheared  round  to  the  near  stifle  j 
lastly,  the  operator  kneeling  down  on  his  right  knee,  and  the  sheep's  neck 
being  laid  over  his  left  thigh,  he  shears  along  the  remaining  side. 

71S3.  The  method  in  Northumberland,  introduced  by  the  Messrs.  Culley, 
is  to  begin  at  the  back  part  of  the  head,  in  order  to  give  room  for  the  shears 
to  make  their  way  down  the  right  side  of  the  neck,  to  the  middle  of  the  breast. 
The  man  then  sits  down  upon  his  right  knee,  laying  the  head  of  the  sheep 
over  his  left  knee  bent,  and  beginning  at  the  breast,  clips  the  underside  of  the 
throat  upwards  to  the  left  cheek  ;  then  takes  oft'  the  back  of  the  neck,  and  all  the  way  down  below  the 
left  shoulder.  He  then  changes  to  the  contrary  side,  and  makes  his  way  down  to  the  open  of  the  right 
flank.  This  done,  he  returns  to  the  breast,  and  takes  off  the  belly,  after  which  it  matters  not  which  side 
he  clips,  because  bi'i.-i'  able  to  clip  with  either  hand,  he  meets  his  shear  points  exactly  at  the  middle  of  the 
back,  all  the  way,  until  he  arrive  at  the  thighs  or  legs.  He  then  places  the  sheep  on  its  left  side,  and 
putting  his  right  foot  over  the  neck,  and  the  other  forward  to  the  undermost  hind  leg,  clears  the  right 
side  ;  then  turning  the  sheep  over,  finishes  the  whole. 

7184.  The  fleece  heitig  removed.,  is  wound  up  ;  that  is,  deprived  of  any  clotted  wool  or  dirty  part,  and 
lapped  with  tiie  shorn  side  outwards,  beginning  at  the  breech  and  ending  at  the  shoulders,  where  the  neat 
wool  serves  as  a  bandage. 
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7185.  Markhig  is  performed  on  each  sheep  about  a  week  after  tlie  fleece  is  removed. 
The  object  is  to  identify  the  individuals  as  the  property  of  the  master.  Sometimes  initials 
are  impressed,  and  at  other  times  other  marks.  They  are  impressed  by  stamps,  or  merely 
chalked  or  painted  on.  A  stamp  dipped  in  warm  tar  is  the  most  durable  mode.  Some 
place  the  mark  on  different  parts  of  the  sheep,  according  to  its  age  ;  others  cut  the 
margin  of  the  ears  in  different  ways. 

7186.  Shortening  the  tails  iif  the  sheep  is  performed  in  almost  all  the  sheep  districts  of 
the  kingdom  except  in  Dorsetshire,  which  seems  to  be  a  useful  practice,  especially  with 
long-vvooUed  sheep,  in  keeping  the  animals  more  clean  behind,  and  of  course  less  liable 
to  be  stricken  with  the  fly. 

71S7.  It  fins,  however,  been  suggested  in  the  ninth  volume  of  Annals  of  AgriciMure,that  by  this  custom 
the  sheep  may  be  rendered  less  able  to  drive  away  the  flies.  The  general  prevalence  of  the  practice 
would,  however,  seem  to  prove  its  being  of  advantage.  There  is  much  difference  in  the  manner  of  per- 
forming the  business  in  different  districts  in  respect  to  the  length,  but  four  or  five  inches  being  left  is 
quite  sufficient.  It  is  usually  done  while  the  animals  are  young.  In  all  sheep  pastures  the  hedges  should 
be  well  cleared  from  briars,  as  their  coats  are  often  injured  by  being  torn  by  them.  And  all  sorts  of  per- 
nicious reptiles  should  be  as  much  as  possible  destroyed,  and  removed  from  such  land. 

7188.  2'he  mode  of  pasturing  sheep,  or  of  feeding  them  on  herbage  or  roots  having  been 
described  when  treating  of  these  crops,  tlie  more  general  practices  of  rearing  and 
management  of  lowland  sheep  husbandry  may  be  considered  as  developed.  Some  pecu- 
liar practices  and  the  mode  of  fatting  lambs  will  be  found  in  subsequent  sections. 

7 189.  The  praciiee  of  giving  salt  to  sheep  deserves  to  be  generally  recommended.  It  is  given  in  small 
long  troughs  every  day  throughout  the  year,  and  in  rainy  weather  twice  a  day,  or  under  cover,  that  it 
may  not  be  washed  away.  The  practice  is  particularly  recommended,  when  sheep  are  first  put  to  turnips. 
As  to  the  quantity  for  each  sheep,  it  is  said  that  any  quantity  may  be  laid  before  them,  and  that  no  danger, 
but  the  reverse,  will  result  from  their  having  at  all  times  as  much  as  they  will  voluntary  take. 

SuBSECT.  2.      Rearing  and  general  Management  of  Sheep  on  Hilly  and  Mountainons 
Districts,  or  what  is  generally  termed  Store  Sheep  Husbandry. 

7 1 90.  The  best  store  farmers  in  Britain  are  unquestionably  those  on  the  Cheviot  hills, 
which  border  the  two  kingdoms  ;  and  an  account  of  their  management  may  be  considered 
as  applicable  to  the  mountainous  districts  of  the  whole  kingdom.  It  is,  indeed,  applied 
by  the  migrations  of  the  Cheviot  and  Teviotdale  farmers,  both  in  the  North  Highlands, 
on  the  Sutherland  estate,  and  in  Wales.  No  regular  system  of  store  farming,  as  ob- 
served by  Napier  ( Treatise  on  Store  Farming),  appeared  previously  to  his  own  ;  and 
accordingly  from  this  work,  and  an  excellent  account  published  in  the  Supplement  to  the 
Encyclopcedia  Britannica,  we  have  extracted  what  follows. 

7191.  A  general  idea  of  the  extent  and  nature  of  a  store  farm  may  be  obtained  by  referring  to  that  of 
Thirlstane  in  Ettrick  forest,  a  plan  of  which  [fig.  893.)  is  given  by  Captain  Napier,  it  contains  one  thou- 
sand six  hundred  and  fifty-one  acres  ;  of  which  one  thousand  four  hundred  and  sixty-four  acres  are  in 
open  hill  pasture,  seventy  in  plantation,  forty  in  arable  and  meadow,  about  sixty  in  six  enclosures,  and 
the  rest  in  shepherds'  and  other  cottagers'  houses,  with  their  allowance  of  ground  for  a  garden  and  cow. 
What  distinguishes  this  farm  from  most  others  is  the  number  of  stells,  or  small  circular  enclosures  (  O  ) 
for  sheltering  and  feeding  sheep  during  storms  of  snow,  which  are  distributed  over  it ;  being  no  fewer 
than  thirty-seven.  The  advantages  of  these  stells  in  districts  where  sheep  are  liable  to  be  buried  by  snow 
Captain  Napier  considers  very  great,  and  to  promote  their  more  general  introduction  seems  to  have  been 
one  principal  inducement  for  publishing  his  book.  We  shall  recur  to  the  subject  in  the  following  section, 
■when  treating  of  cotting,  folding,  housing,  &c.  In  the  mean  time,  we  are  informed  that  Captain  Napier's 
round  stells  are  not  generally  approved  of,  but  that  one  is  preferred  which  has  four  concave  sides.  See 
Fairbairn's  Treatise  on  Store  Farming,  Edin.  8vo.  1825. 

7192.  In  the  practice  of  store  farming  the  rams  are  put  to  the  ewes  for  the  purpose  of  copulation  in 
November,  a  little  earlier  or  later,  according  to  the  prospect  of  spring  food,  but  seldom  before  the  eighth 
or  tenth  of  that  month.  The  number  of  rams  required  is  more  or  less,  according  to  the  extent  of  the 
pasture,  and  their  own  age  and  condition.  If  the  ewes  are  not  spread  over  an  extensive  tract,  one  ram  to 
sixty  ewes  is  generally  sufficient.  It  is  usually  thought  advisable  to  separate  the  gimmers  (sheep  once 
shorn)  from  the  older  ewes,  and  to  send  the  rams  to  the  latter  eight  or  ten  days  before  they  are  admitted  to 
the  former.  Notwithstanding  this  precaution,  which  retards  their  lambing  season  till  the  spring  is  farther 
advanced,  ewes  which  bring  their  first  lamb  when  two  years  old,  the  common  jieriod  on  the  best  hill  farms, 
are  often  very  bad  nurses,  and  in  a  late  spring  lose  a  great  many  of  their  lambs,  unless  they  are  put  into 
good  condition  with  turnip  before  lambing,  and  get  early  grass  afterwards.  This  separation,  and  diflTerence 
in  the  time  of  admitting  the  rams  to  the  ewes  and  gimmers,  should  therefore  be  always  attended  to. 
When  a  farm  under  this  description  of  stock  has  the  convenience  of  a  few  good  enclosures  (as  in  Thirl- 
stane farm  for  example),  still  more  minute  attention  is  paid  by  skilful  managers.  It  is  not  sufficient  that 
the  rams  are  carefully  selected  from  perhaps  double  the  number,  the  ewes  also  are  drawn  out  and  assorted, 
and  such  a  ram  appropriated  to  each  lot  as  possesses  the  properties  in  form  or  fleece  in  which  the  ewes 
are  deficient.  In  other  cases,  the  best  ram  and  the  best  lots  of  ewes  are  put  together.  When  neither  of 
these  arrangements  can  be  adopted,  owing  to  the  want  of  enclosures,  it  is  the  practice  to  send  the  best 
rams  to  the  ewes  for  a  few  days  at  first,  and  those  of  an  inferior  descriptions  afterwards.  In  every  case, 
when  the  farmer  employs  rams  of  his  own  flock,  he  is  careful  to  have  a  few  of  the  best  ewes  covered  by  a 
well-formed  and  fine-woolled  ram,  for  the  purpose  of  obtaining  a  immber  of  good  ram-lambs,  for  preserv- 
ing or  improving  the  character  of  his  stock. 

7193.  The  stock  through  winter,  in  a  mere  breeding  farm,  consists  of  ewes  and  gimmers,  which  should 
have  lambs  in  spring ;  ewe  lambs  or  hogs ;  and  a  few  young  and  old  rams.  All  these  are  sometimes 
allowed  to  pasture  promiscuously  ;  but  on  the  farms  around  Cheviot  the  ewes  and  ewe  hogs  are  kept 
separate,  and  the  ewe  hogs  are  either  put  on  rough  pastures,  which  have  been  lightly  stocked  in  the  latter 
end  of  summer,  or  get  a  few  turnips  once  a  day,  in  addition  to  the  remains  of  their  summer  pasture. 
The  most  effectual  preventive  of  the  desolating  distempers  to  which  sheep  of  this  ago  are  liable  is  turnips ; 
and  though  they  should  never  taste  them  afterwards,  a  small  quantity  is  frequently  given  them  during 
their  first  winter.  After  the  rams  have  been  separated  from  the  ewes,  they  are  usually  indulged  with  the 
same  feeding  as  the  hogs. 
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7)94.  The  ewes,  during  winter,  are  seldom  allowed  any  other  food  than  what  their  summer  pasture 
affords,  except  that  a  small  part  of  it  may  sometimes  be  but  lightly  eaten,  and  reserved  as  a  resource 
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against  severe  storms.  When  these  occur,  however,  as  they  often  do  in  the  Cheviot  district,  there  is  little 
dependence  on  any  other  food  than  hay.  When  the  snow  is  so  deep  as  completely  to  cover  the  herbage, 
about  two  stones  avoirdupois  of  hay  are  allowed  to  a  score  of  sheep  daily,  and  it  is  laid  down,  morning 
and  evening,  in  small  parcels  on  any  sheltered  spot  near  the  house,  or  under  the  shelter  of  rffW*  or  clumps 
of  trees,  on  different  parts  of  the  farm. 

7195.  The  ewes  in  March,  at  least  the  gimmers  or  young  ewes,  are  commonly  allowed  a  few  turnips  once 
a  day,  on  farms  on  which  there  is  any  extent  of  arable  land  ;  which  are  either  carted  to  their  pastures,  or 
eaten  on  the  ground,  by  bringing  the  sheep  to  the  turnip  field  through  the  night.  A  part  of  the  field,  in 
the  latter  case,  is  cut  off  by  nets,  or  by  hurdles,  which  enclose  the  sheep  in  the  same  way  as  if  they  were 
intended  for  fattening.  When  they  are  ready  to  drop  their  lambs,  they  are  no  longer  kept  on  the  turnip 
field,  and  get  what  turnips  may  be  left  on  their  pastures.  But  it  is  seldom  that  the  turnips  last  so  long, 
though  it  is  desirable  to  have  a  few  remaining  to  be  given  to  the  weakest  ewes,  or  to  such  as  have  twins 
in  a  separate  enclosure. 

7196.  A  few  days  before  the  time  of  lamhinj:,  the  ewes  are  collected  for  the  purpose  of  being  udder- 
locked.  The  sheep  are  raised  upon  their  buttocks,  their  backs  next  to  the  operator,  who  then  bends 
forward  and  plucks  off  the  locks  of  wool  growing  on  or  near  tlie  udders,  for  the  purpose  of  giving  free 
access  to  the  expected  lambs.  At  the  same  time  he  ascertains  the  condition  of  the  ewes,  and  marks  such 
as  do  not  appear  to  be  in  lamb,  which  may  then  be  separated  from  the  others.  This  operation  is  not 
without  danger,  and  several  premature  births  are  usually  the  consequence.  It  is  therefore  not  so  general 
a  practice  as  it  was  formerly,  though  still  a  common  one  on  many,  if  not  on  most  farms. 

7 197.  The  separation  of  the  hogs  from  the  ctres,  where  these  have  been  allowed  to  pasture  promiscuously, 
should  always  take  place  at  the  commencement  of  the  lambing  season,  and  the  lowest  and  finest  part  of 
the  pasture  be  exclusively  apiiropriated  to  the  nursing  ewes.  On  the  Cheviot  hills  the  hogs  are  generally 
pastured  apart  on  the  coarser  herbage. 

7198.  The  lambing  season  commences  with  the  first  or  second  week  of  April,  according  to  the  time  at 
which  the  rains  were  admitted  ;  and  such  as  have  twins,  generally  lamb  among  the  first  of  the  flock.  At 
this  season,  the  most  constant  attention  is  indispensable  on  the  part  of  the  shepherds,  both  to  the  ewes  in 
labour  and  to  the  newly  dropped  lambs.  Though  the  Cheviot  ewes  are  not  so  liable  to  losses  in  partu. 
rition  as  some  larger  breeds  which  are  in  higher  condition,  and  though  they  make  good  nurses,  unless  they 
are  very  lean,  and  their  food  scanty,  yet,  among  a  large  flock,  there  are  always  a  number  that  need  assist- 
ance in  lambing,  and  in  a  late  spring  not  a  few  who  have  not  milk  sufficient  for  their  lambs,  particularly 
among  the  gimmers  or  young  ewes.  A  careful  shepherd  at  this  time  always  carries  a  bottle  of  milk  along 
with  him,  which  he  drops  from  his  own  mouth  into  that  of  the  lamb  that  may  need  it ;  brings  the  ewes 
that  have  little  milk  to  a  better  pasture,  or  to  turnips,  and  confines  such  as  have  forsaken  their  lambs  in 
a  small  pen,  or  barrack  as  it  is  called,  temporarily  erected  in  some  pirt  of  the  farm. steading.  The  same 
confinement  is  necessary  when  it  is  wished  to  make  a  ewe  that  has  lost  her  own  lamb,  nurse  that  of 
another  ewe  that  has  had  twins,  or  that  has  perished  in  lambing,  or  is  from  any  other  cause  incapable  of 
rearing  her  lamb.  The  ewe,  after  being  shut  up  a  few  hours  with  the  strange  lamb,  usually  admits  it  to 
the  teat,  and  ever  after  treats  it  as  her  own  ;  though  sometimes  a  little  deception  is  necessary,  such  as 
covering  the  stranger  with  the  skin  of  her  own  lamb  At  this  important  season,  an  enclosure  of  rich 
early  grass,  near  the  shepherd's  cottage,  is  of  vast  advantage.    Thither  he  carries  the  ewes  and  twins, 
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such  as  have  little  milk  ;  those  that  have  been  Induced  to  adopt  another's  offspring  ;  and,  generally,  all 
that  need  to  be  frequently  inspected,  and  are  in  want  of  better  treatment  than  the  rest  of  the  flock. 
ISupp.  Sfc.  178.) 

71^9.  Castration  is  performed  in  the  male  lamlis  when  a  few  days  old,  the  ewe  lambs  are  never  spayed  : 
mild  weather  is  chosen,  and  the  operation  performed  in  a  fold  on  small  quantities  at  a  time. 

7200,  The  late  lambing  ewes  are  separated  from  the  ewes  and  lambs  at  the  end  of  the  lambing  season, 
and  kepi  by  themselves,  that  they  may  be  more  under  the  eye  of  the  sliephcid,  than  if  scattered  over  all 
the  pasture.  It  is  desirable  to  allow  them  line  grass  for  a  few  weeks  after  lamljing,  that  their  lambs  may 
come  to  be  nearly  equal  to  the  rest  of  the  flock  when  weaned  ;  or  if  they  are  too  late  for  this,  that  they 
may  get  ready  for  the  butcher  by  the  month  oi  yVugust,  beyond  which  period  the  ewes  must  be  much 
injured  by  suckling  them.   (Siipp.  Sir.,  art.  Af;r.  179.) 

72Ul.  fVashinii,  in  store-farming,  is  performed  when  the  wool  has  risen  sufficiently,  which  is  easily  known 
by  the  appearance  of  a  new  growth.  The  barren  sheep  are  tirst  brought  to  the  washing  pool.  Sometimes 
they  are  hand-washed  by  men  who  stand  in  the  pool,  and  have  the  sheep  forced  towards  them  singly  ; 
but  more  commonly,  th4  Cheviot  sheep,  especially  if  the  flock  be  numerous,  are  compelled  to  leap  into 
the  pool  in  a  body  for  three  or  four  times  successively  ;  and  it  is  desirable  that  they  should  have  room  to 
swim  a  little,  and  come  out  on  a  green  low  bank  on  the  opposite  side.  After  being  washed,  the  sheep  are 
preserved  as  far  as  possible  from  rubbing  against  earthen  dykes  or  banks,  and  from  lying  down  on  any 
dirty  spot  which  might  soil  their  wool    [Supp.  S!C.) 

7i2U'2.  Marking,  as  in  general  sheep-farming  1,7185.),  takes  place  before  the  shorn  sheep  are  turned  out 
to  p.asture:  they  are  marked,  commonly  with  the  owner's  initials,  by  a  stamp,  or  b^ost  in  provincial 
language,  dipped  in  tar  heated  to  a  thin  fluid  state ;  and  it  is  not  unusual  to  place  this  mark  on  different 
parts  of  the  body,  according  to  the  sheep's  age. 

72(13.  Tlie  weaning  of  lambs  takes  place  when  they  are  about  three  months  old,  sometimes  sooner. 
When  the  ewes  are  gathered  to  be  washed  or  shorn,  the  ewe  lambs  to  be  kept  for  supplying  the  place  of 
the  old  ewes  occasionally  sold  are  stamped  in  the  same  way  as  the  ewes.  Ihe  store. lambs  are  sent  to 
some  clean  grassy  pasture  for  a  few  weeks;  and  where  the  farm  docs  not  afford  this  accommodation,  they 
must  be  summered,  as  it  is  called,  at  a  distance.  Several  farms  near  Cheviot,  and  on  the  Lammermuir 
hills  in  Berwickshire,  are  appropriated  to  this  pui-pose,  the  owner  of  the  lambs  paying  so  much  a  head  for 
six  or  eight  weeks.  In  the  mean  time  the  ewe  hogs,  or  gimmers,  as  they  are  denominated  after  shearing, 
have  joined  the  ewe  stock,  and  the  lambs,  when  brought  home,  go  to  the  pasture  which  they  had  occupied. 
Wherever  they  may  be  kept  in  winter,  it  is  always  desirable  to  allov/  them  a  few  turnips,  along  with  a 
full  bite  of  coarse  herbage. 

72U4.  The  practice  of  milking  ewes  after  the  separation  of  the  lambs  is  still  continued  in  a  few  places. 
This  very  objectionable  management  is  generally  continued  for  six  or  eight  weeks.  The  value  of  the  milk 
of  each  ewe  for  this  time  may  not  exceed  from  one  shilling  to  one  shilling  and  sixpence  a  head,  and  the 
sheep  are  injured  to  at  least  three  times  that  amount,  independent  of  accidents  at  the  milking  fold.  The 
cream  is  separated  from  the  ewe  milk,  and  made  into  butter  for  smearing,  and  the  milk  itself  mixed  with 
cow  milk,  and  converted  into  cheese.  The  most  skilful  store-masters,  however,  have  either  laid  aside 
milking,  unless  for  a  few  days,  or  have  shortened  the  period  to  two  or  three  weeks. 

7205.  The  selection  of  the  crones  or  old  ewes  to  be  sold  generally  takes  place  in  September  or  October, 
when  they  are  sold  to  the  feeder,  and  replaced  by  lambs  of  the  current  year.  On  the  lower  hills,  ewes  are 
generally  disposed  of  after  having  lambed  three  seasons,  or  under  four  and  a  half  years  of  age.  In  some 
situations  they  are  kept  on  till  a  year  older  ;  but  when  they  are  purchased,  as  they  usually  are,  to  be  kept 
another  year  on  lower  grounds,  it  is  commonly  for  the  interest  of  the  store-farmer  to  sell  them  when  still 
in  their  i'uU  vigour.  Skilful  managers  do  not  content  themselves  with  drafting  them  merely  according  to 
age ;  for  as  there  is  no  disadvantage  in  keeping  a  few  of  the  best  another  year,  they  take  this  opportunity 
of  getting  rid  of  such  of  the  flock  of  other  ages  as  are  not  of  good  shapes,  or  are  otherwise  objectionable. 
As  soon  as  the  ewes  to  be  disposed  of  are  drawn  from  the  flock,  they  are  kept  by  themselves  on  better 
pasture,  if  the  circumstances  of  the  farm  will  admit  of  it.  Sometimes  they  are  carried  on  till  they  are 
fattened,  and  turnips  are  often  purchased  for  them  at  a  distance.  When  this  is  the  ease,  it  is  not  thought 
advisable  to  keep  them  longer  than  tiU  between  Christmas  and  Candlemas,  as  an  old  ewe  does  not  improve 
like  a  wether  in  the  spring  months.   {Supp.  4'C-) 

7206.  The  salving  or  smearing  of  sheep  is  an  operation  scarcely  known  in  England,  and  not  practised  by 
the  Welsh  :  some  store-farmers  in  the  milder  districts  of  the  northern  counties  consider  it  unnecessary, 
but  in  all  very  cold  situations  it  is  still  employed.  The  object  of  this  operation  is  to  destroy  vermin,  to 
prevent  cutaneous  diseases,  and  to  promote  the  warmth  and  comfort  of  the  animal  during  the  storms  of 
the  ensuing  winter.  It  is  not  necessary  with  sheep  kept  on  low  grounds,  and  well  fed  during  winter,  and 
it  may  occasionally  be  omitted  for  one  season,  particularly  with  old  sheep,  without  material  injury;  but 
notwithstanding  the  ridicule  that  speculative  writers  have  attempted  to  throw  upon  the  practice,  it  is 
almost  universally  considered  necessary  and  beneficial  on  high  exposed  situations,  by  the  store-farmers  of 
the  border  hills.  Smeared  wool  does  not  sell  so  high  as  white  wool,  but  the  greater  weight  of  the  former 
more  than  compensates  for  the  difference  in  price.  {General  Report  of  Scotland,  vol.  iii.)  The  season  of 
salving  or  smearing  is  usually  towards  the  end  of  October  or  beginning  of  November,  before  the  rams  are 
sent  to  the  ewes.  The  most  common  materials  are  butter  and  tar,  mixed  in  different  proportions ;  a  greater 
proportion  of  tar  being  employed  for  the  hogs  or  young  sheep  than  for  the  older  ones.  The  proportions 
are  also  different  on  almost  every  farm,  and  more  tar  is  thought  to  be  necessary,  according  to  their  greater 
elevation  and  exposure.  In  Roxburghshire,  some  mix  two  gallons  of  tar  with  thirty.six  pounds  of  butter, 
as  a  sufficient  allowance  for  three  score  of  sheep ;  but  for  the  same  number  it  is  more  common  to  allot  only 
one  stone  (twenty-four  pounds)  of  butter  to  two  gallons  of  tar.  {Roxburghshire  Report,  p.  155).  A  com- 
mon proportion  of  late  has  been  about  fourteen  pounds  of  butter  to  two  .Scotch  pints  of  tar  (nearly  ,)^  quarts 
English  wine  measure),  for  ewes,  and  eleven  pounds  to  the  same  quantity  of  tar  for  hogs.  This  mixture 
should  smear  from  twenty  to  twenty.five  of  each,  which  is  the  number  one  man  can  do  in  a  day.  The 
expense,  according  to  present  prices,  will  be  about  nine-pence  for  each  sheep  :  other  articles,  such  as  oil, 
palm-grease,  tallov/,  &c.,  have  been  recommended  in  placeof  butter  ;  but  none  of  them  are  in  general  use, 
and  the  only  addition  that  is  approved  of  is  a  little  butter-milk.  The  butter  is  slowly  melted  and  poured 
upon  the  tar,  and  the  mixture  is  constantly  stirred  till  it  becomes  cool  enough  for  use.  The  wool  is  accu- 
rately parted  into  rows  from  the  head  to  the  tail  of  the  animal,  and  the  salve  is  carefully  spread  upon  the 
skin  with  the  point  of  the  finger  at  the  bottom  of  each  row.  {Supp.  En.  Brit.  art.  Agr.  180.)  The  practice 
of  salving  has  undergone  a  change  within  these  lour  years,  and  is  not  so  general  now  as  formerly,  tiie  low 
price  of  smeared  wool  having  forced  the  store-masters  to  try  other  ingredients  than  tar.  In  the  Farmer's 
Magazine,  vol.  xxv.  are  some  notices  of  these  experiments  on  smearing ;  which  have  not,  however,  been 
so  long  in  use  as  to  afford  certain  results.  The  object  at  present  is  as  far  as  possible  to  dispense  with  tar, 
by  which  the  wool  is  rendered  unfit  for  certain  sorts  of  manufacture. 

7207.  The  care  of  sheep  during  storms  is  a  business  requiring  constant  attention.  In  storms  of  wind 
and  rain,  or  what  are  called  black  storms  by  the  shepherds,  the  sheep  will,  in  a  great  measure,  take  care 
of  themselves,  by  pasturing  in  situations  naturally  sheltered.  All  that  is  required  is  to  remove  any  of 
the  more  delicate  into  a  covered  fold  or  sheep-house;  though  such  conveniencies  are  seldom  to  be  found 
on  mountain  farms.  But  in  a  storm  of  snow  the  natural  shelter  to  which  the  sheep  have  recourse  be. 
comes  the  great  receptacle  of  drill;,  and  the  harbinger  of  death  to  the  flock.  It  is  in  such  situations  that 
Captain  Napier  purposes  to  place  his  stalls,  or  circular  folds  {fig.  i:93.  O  ),  into  which  the  sheep  should  be 
driven,  or  will  naturally  enter  on  the  couunencement  of  the  storm.  The  round  form  for  these  stalls  or 
folds  is  decidedly  preferable  to  any  figure  with  straight  lines,  as  these  invariably  harbour  drift.    Where  no 
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artificial  shelter  is  provided  immense  losses  sometimes  take  place  on  mountain  farms.     The  sheep  are 

buried  many  feet  deep  in  the  snow  ;  and  though  the  shepherd, 
oJ'i  with  such  assistants  as  he  can  procure,  armed  with  poles  and 

spades,  and  aided  by  the  sagacity  of  his  dog,  may  dig  out  a  few,  yet 
tlie  greater  number  perish.  While  the  sheep  remain  in  artificial 
slielters  of  any  kind  they  must  of  course  be  fed  ;  and  the  only 
convenient  food  in  such  cases  is  hay,  straw,  or  dried  spray  (the 
latter  seldom  resorted  to  in  this  country),  which  should  be  put 
into  baskets,  or  racks.  {Jig.  894.)  The  Ryeland  breed  of  sheep  in 
Herefordshire,  and  some  of  the  flocks  in  the  Highlands  of  Scot, 
land,  are  jiut  under  cover  nightly  throughout  the  year  :  a  prac. 
tice  which  has  probably  originated  in  security,  and  been  continued 
as  matter  of  convenience  and  habit. 

Sect.  V.     Folding  of  Sheep. 

7208.  Catling  or  folding  is  a  practice  more  or  less  extensively  followed  with  particular 
breeds  and  in  particular  districts,  but  now  generally  on  the  decline. 

7209.  //  was  fonnerly  thought  to  he  indispensably  necessary  to  the  success  of  the  fanner  in  different  dis- 
tricts J  but  of  late  a  different  opinion  has  prevailed,  except  in  particular  cases,  and  it  is  considered  as 
merely  enriching  one  field  at  the  expense  of  another.  The  practice  may,  however,  be  beneficial  where 
there  are  downs,  heaths,  or  commons.  Folding  has  been  chiefly  confined  to  England,  and  a  siuall  part  of 
Wales  and  Ireland.  The  object  is  to  enrich  the  arable  land  ;  but  as  this  is  done  at  the  expense  of  the 
pasture,  it  is  truly,  as  Bakewell  expressed  it,  "  robbing  Peter  to  pay  Paul  " 

7'210.  The  sheep  best  adapted  to  the  fold  are  those  of  the  more  active,  short-woolled  varieties,  such  as  the 
Norfolk,  Wiltshire,  and  South  Down  breeds  ;  the  heavy  long-woolled  kinds  being  less  hardy,  and  some  of 
them,  as  the  Leicesters,  much  too  valuable  for  a  mode  of  treatment  that  converts  them  into  dung  carriers. 
The  following  calculation  by  Marshal  will  show,  that  though,  in  open  lands,  the  practice  may  be  in  some 
cases  tolerated  on  the  ground  of  conveniency  or  expediency,  it  can  possess  no  recommendation  as  a  pro- 
fitablemode  of  management  in  other  circumstances. 

7'21I.  This  tnorning  (September  £2.  1780),  measured  a  sheep-fold,  set  out  for  six  hundred  aheep,  con- 
sisting  of  ewes,  wedders,  and  grown  lambs.  It  measures  eight  by  five  and  a  half  rods,  which  is  somewhat 
more  than  seven  rods  to  one  hundred,  or  two  yards  to  a  sheep. 

7212.  August  29.  1781.  Last  autumn  made  an  accurate  experiment,  on  a  large  scale,  with  different 
manures  for  wheat,  on  a  sandy  loam,  summer  fallowed.  Part  of  an  eighteen  acre  piece  was  manured  with 
fifteen  or  sixteen  loads  of  tolerably  good  farm- yard  dung  an  acre;  part  with  three  chaldrons  of  lime  an 
acre;  the  rest  folded  upon  with  sheep  twice  ;  the  first  time  at  the  rate  of  six  hundred  sheep  to  a  quarter 
of  an  acre  (as  in  first  minute),  the  second  time  thinner.  In  winter  and  spring,  the  dung  kept  the  lead  ; 
and  now,  at  harvest,  it  has  produced  the  greatest  burden  of  straw.  .  The  sheep-fold  kept  a  steady  pace 
from  seed-time  to  harvest,  and  is  now  evidently  the  best  corned,  and  the  cleanest  crop.  The  lime,  in 
winter  and  spring,  made  a  poor  appearance,  but  after  some  showers  in  summer  it  flourished  much,  and 
is  now  a  tolerable  crop,  not  less,  I  apprehend,  than  three  quarters  of  an  acre. 

7213.  F)07n  these  data  the  value  of  a  sheep-fold,  in  this  case,  may  be  calculated.  It  appears  from  the 
first  minute,  that  one  hundred  sheep  manured  seven  square  rods  daily.  But  the  second  folding  was 
thinner  ;  suppose  nine  rods,  this  is,  on  a  par  of  the  two  foldings,  eight  rods  a  day  each  folding.  The  dung 
could  not  be  worth  less  than  half  a  crown  a  load,  and  the  carriage  and  spreading  ten  shillings  an  acre  ; 
together  fifty  shillings  an  acre  ;  which  quantity  of  land  the  hundred  sheep  teathed  twice  in  forty  days. 
Supposing  thorn  to  be  folded  the  year  round,  they  would,  at  this  rate,  fold  nine  acres  annually  ;  which,  at 
fifty  shilhngs  an  acre,  is  twenty. two  pounds  ten  shillings  a  hundred,  or  four  shillings  and  sixpence  a  head. 
In  some  parts  of  the  island,  the  same  quantity  of  dung  would  be  worth  five  pounds  an  acre,  which  would 
raise  the  value  of  the  teathe  to  nine  shillings  a  head ;  which,  at  two-pence  a  head  a  week,  is  more  than 
the  whole  year's  keep  of  the  sheep.  It  does  not  follow,  however,  that  all  lands  would  have  received  equal 
benefit  with  the  piece  in  consideration  ;  which,  perhaps,  had  not  been  folded  upon  for  many  years,  per- 
haps never  before  ;  and  sheep  folds,  like  other  manures,  may  become  less  efficacious  the  longer  it  is  used 
on  a  given  piece  of  land.     {Marshal's  Rural  Economy  of  Norfolk,  vol.  ii.  p.  29.) 

721+.  To  fold  on  lund  in  tillage  all  the  year  is  nearly  impracticable;  and  where  it  could  be  done,  the 
manure  would  be  greatly  diminished  in  value  from  rain  and  snow,  to  say  nothing  of  the  injury  to  the 
sheep  themselves.  So  that  the  estimate  of  four  shillings  and  sixpence,  or  nine  shillings  a  head,  is  evi- 
dently in  the  extreme. 

7215.  According  to  Arthur  Young  {Farmer's  Calendar),  the  same  land  will  maintain  one  fourth  more 
stock  when  the  animals  are  allowed  to  depasture  at  liberty,  than  when  confined  during  the  night  in  folds. 
The  injury  to  the  stock  themselves,  though  it  is  not  easy  to  mention  its  precise  amount  with  any  degree 
of  accuracy,  cannot  well  be  doubted,  at  least  in  the  case  of  the  larger  and  less  active  breeds,  when  it  is 
considered  that  they  are  driven,  twice  a  day,  .sometimes  for  a  distance  of  two,  or  even  three  miles,  and 
that  their  hours  of  feeding  and  rest  are,  in  a  great  measure,  controlled  by  the  shepherd  and  his  boy. 
When  they  are  kept  in  numerous  parcels,  it  is  not  only  driving  to  and  from  the  fold  that  affects  them, 
but  they  are  in  fact  driving  about  in  a  sort  of  march  all  day  long,  when  the  strongest  have  too  great  an 
advantage,  and  the  flock  divides  into  the  head  and  tail  of  it,  by  which  mejus  one  part  of  them  must 
trample  the  food  to  be  eaten  by  another.  All  this  points  the  very  reverse  of  their  remaining  perfectly 
quiet  in  small  parcels. 

7216.  The  result  of  Parkinson's  experience  is,  "  that  were  the  pasture  sheep  of  Lincolnshire  to  be  got 
into  a  fold  once  a  week,  and  only  caught  one  by  one,  and  put  out  again  immediately,  it  would  prevent  their 
becoming  fat."  {Parkinson  on  Life  Stock,  vol.  i.  p.  367.)  The  only  sort  of  folding  ever  adopted  to  any 
extent  by  the  best  breeders  is  on  turnips,  clovers,  tares,  and  other  rich  food,  where  the  sheep  feed  at  their 
ease,  and  manure  the  land  at  the  same  time. 

7217.  Folding  in  littered  yards  is  ilescribcd  by  Dickson  {Complete  Fanner,  art.  Sheep)  as  combining  all 
the  advantages  of  folding  on  arable  lands  without  any  of  its  disadvantages.  By  this  practice  the  sheep 
are  confined  at  night  in  a  yard  well  and  regularly  littered  with  straw,  stubble,  or  fern  ;  by  which  means 
the  flock  is  said  to  be  kept  warm  and  healthy  in  bad  seasons,  and  at  the  same  time  a  surprising  quantity 
of  mjnure  accumulated.  A  great  improvement  on  this  method,  it  is  said,  would  be,  giving  the  sheep  all 
their  fool  (except  their  pasture)  in  such  yard,  viz.  hay  and  turnips  :  for  which  purpose  they  may  be 
brought  up  not  only  at  night,  but  also  at  noon,  to  be  baited ;  but  if  their  pasture  be  at  a  distance,  they 
should  then,  instead  of  baiting  at  noon,  ccmie  to  the  yard  earlier  in  the  evening,  and  go  out  later  in  the 
morning.  This  is  a  practice,  he  says,  that  cannot  be  too  much  recommended  ;  lor  so  warm  a  lodging  is  a 
great  matter  to  young  lambs,  and  will  tend  much  to  forward  their  growth  :  the  sheep  will  also  be  kept  in 
good  health  ;  anil,  what  is  a  point  of  consequence  to  all  farms,  the  quantity  of  dung  raiscnl  will  be  very 
great.  If  this  method  is  pursued  through  the  months  of  December,  January,  February,  March,  and 
April,  with  plenty  of  litter,  one  hundred  sheep  will  make  a  dunghill  of  at  le.Tst  sixty  loads  of  excellent 
stufi',  which  will  amply  manure  two  acres  of  land  ;  whereas  one  hundred  sheep  folded  (supposing  the 
grass  dry  enough)  will  not,  in  tliat  time,  equally  manure  an  acre. 
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7218.  Our  opinion  of  this  sort  qf  folding,  so  warmly  recommended  by  Sir  J.  Sinclair  and  A.  Young,  in  the 
husbandry  of  .Scotland,  coincides  with  that  of  a  very  superior  judge,  who  says,  "  that  such  a  method  may 
lie  advantageous  in  particular  cases,  it  would  be  rash  to  deny  ;  but  generally  it  is  not  advisable,  either  on 
account  of  the  sheep,  or  any  alleged  advantage  from  the  manure  they  make.  As  to  the  .sheep,  this  driving 
and  confinement,  especially  in  summer,  would  be  just  as  hurtful  as  folding  them  in  the  common  way,  and 
it  has  been  found  that  their  wool  was  much  injured  by  the  broken  htter  mixing  with  the  fleece  in  a  man- 
ner not  to  be  easily  separated  ;  besides,  now  that  it  is  the  great  object  of  every  skilful  breeder  to  accelerate 
the  maturity  of  his  sheep,  as  well  as  other  live  stock  ;  among  otiier  means,  by  leaving  them  to  feed  at 
their  ease,  and  if  circumstances  permit,  in  small  parcels;  such  a  practice  as  this  can  never  be  admissible 
in  their  management ;  and  with  regard  to  manure,  there  can  be  no  difficulty  in  converting  into  it  any 
quantity  of  straw,  stubble,  and  fern,  by  cattle  fed  in  fold-yards,  on  green  herbage  in  summer,  and 
turnips,  or  other  succulent  food,  in  winter ;  while  the  soil,  especi.illy  if  it  be  of  a  light  porous  quality, 
isgreatly  benefited  both  by  the  dung  an(i  treading  of  sheep,  allowed  to  consume  the  remainder  of  both 
sorts  of  food  on  the  ground.  It  is  true,  that  the  dung  of  sheep  has  been  generally  supposed  to  be  more 
valuable  than  that  of  cattle,  but  accurate  experiments  have  not  been  made  to  determine  the  difference 
in  this  respect,  among  these  and  other  polygastric  animals.  The  greater  improvement  of  pastures  by 
sheep  is  probably  owing  as  much  to  their  mode  of  feeding,  as  to  the  richer  quality  of  their  dung." 
(Sup.  E.  Brit.  art.  Agr.) 

Sect.  VI.      Of  Fatting  Sheep  and  Lambs. 

7219.  The  subject  of  fatting  sheep  may  be  considered  in  regard  to  the  age  at  which 
fatting  is  commenced,  the  kind  of  food,  and  the  manner  of  supplying  it. 

7220.  The  age  at  which  sheep  are  fatted  depends  upon  the  breed,  some  breeds,  such  as  the  Leicester, 
maturing  at  an  earlier  age  than  others,  under  the  same  circumstances ;  and  also  in  the  abundance  and 
quality  of  the  food  on  which  they  are  reared  ;  a  disposition  to  early  obesity,  as  well  as  a  gradual  tendency 
towards  that  form  which  indicates  a  propensity  to  fatten,  being  materially  promoted  by  rich  food,  while 
the  young  animals  are  yet  in  a  growing  state.  On  good  land,  the  Leicester  wethers  are  very  generally 
brought  to  a  profitable  state  of  fatness  before  they  are  eighteen  months  old,  and  are  seldom  kept  for 
fatting  beyond  the  age  of  two  years  :  the  Highland  breeds,  on  the  other  hand,  though  prepared,  by  means 
of  turnips,  a  year  at  least  sooner  than  they  could  be  in  former  times,  usually  go  to  the  shambles  when  from 
three  to  fouryears  old.  The  ewes  of  the  first  description  are  commonly  fatted  after  having  brought  lambs 
for  three  seasons,  that  is,  after  they  have  completed  their  fourth  year,  and  those  of  the  small  breeds,  at 
from  five  to  seven  years  of  age,  according  to  circumstances.     [Sup.  E.  Brit.  art.  Agr.) 

7221.  The  liinds  of  food  on  which  sheep  are  fatted  are  good  pastures,  permanent  or  temporary ;  herbage 
crops,  as  clovers,  tares,  &c. ;  turnips  and  other  roots  ;  and  linseed  cake,  grains,  or  other  edible  refuse  of 
the  oil  manufactory,  brewery,  and  distillery. 

7222.  The  mode  of  feeding  on  rich  pastures,  herbage,  and  turnips  has  already  been  described  when 
treating  of  these  crops ;  and  it  remains  only  to  notice  the  modes  of  using  grains  arid  oil  cake.  These,  and 
also  bran,  oats,  peas,  and  other  grains  and  meals,  whether  given  in  winter  or  summer,  should  always  be 
accompanied  with  pasture  or  dry  food  of  some  sort,  especially  hay.  All  food  of  this  sort  should  be  given 
in  moveable  troughs,  divided  in  the  middle,  so  that  the  sheep  may  feed  on  each  side,  with  a  sloping  roof 
over  them,  so  as  to  cover  the  sheep's  heads  and  necks  while  feeding,  as  wet  is  not  only  prejudicial  to  the 
sheep  but  spoils  the  food.  A  rack  for  hay,  fixed  over  the  trough,  might  probably  be  made  to  answer  in 
this  intention,  while  it  would  be  very  convenient  for  holding  that  material  and  preventing  waste.  The 
whole  should  be  fixed  on  wheels  and  made  to  stand  steady,  and  a  sufficient  number  for  the  quantity  of  sheep 
be  always  in  re.idiness.  In  the  fattening  of  wethers  the  use  of  barley  meal,  with  grass  or  some  other  sort 
of  green  food,  has  likewise  been  found  highly  beneficial;  and,  when  it  can  be  procured  at  a  reasonable 
rate,  should  not  be  neglected,  as  it  is  quick  in  rendering  them  fat,  and  the  mutton  is  excellent.  A  pound 
of  oil-cake  or  of  meal  per  day,  with  hay  or  turnips,  for  each  crone  or  wether,  is  reckoned  a  fair  allowance 
in  Lincolnshire.  In  the  report  of  that  county  several  instances  of  oil-cake  feeding  are  given,  by  which  it 
appears  that  that  sort  of  food  fattens  in  a  shorter  time  than  any  other,  is  the  most  .suitable  food  for  fatten- 
ing old  sheep,  and  a  rapid  promoter  of  the  growth  of  the  wool. 

7223.  In  fattening  sheep  as  well  as  other  animals,  it  should  be  made  a  rule  never  to  allow  them  to  lose 
flesh,  from  the  earliest  age  till  they  are  sent  to  the  butcher.  It  is  found  of  much  advantage,  with  a  view 
to  speedy  fattening  as  well  as  to  the  economy  of  food,  to  separate  a  flock  into  divisions,  corresponding  with 
its  different  ages,  and  the  purpose  of  the  owner  as  to  the  time  of  carrying  them  to  market;  and  the 
change  from  the  food  of  store  to  fatting  stock,  from  that  which  is  barely  capable  of  supporting  the  condi- 
tion which  they  have  already  attained  to  that  which  is  adapted  to  their  speedy  improvement  in  fatting, 
ought  to  be  gradual  and  progressive.  Thus  very  lean  sheep  are  never,  in  good  management,  put  to  full 
turnips  in  winter,  nor  to  rich  pastures  in  summer :  they  are  prepared  for  turnips  in  good  grass  land ; 
often  on  the  after-grass  of  mown  grounds  and  kept  on  second  year's  leys,  and  afterwards  a  moderate  allow- 
ance of  turnips  if  they  are  fatted  on  p.istures.  It  is  a  common  practice,  in  the  instance  of  the  Leicesters, 
to  keep  all  that  are  not  meant  for  breeding  always  in  a  state  of  fatness,  and  after  full  feeding  on  turnips 
through  winter  and  spring,  to  finish  them  on  the  first  year's  clover  early  in  summer,  when  the  prices  of 
meat  are  usually  the  highest. 

7224.  The  fattening  of  lambs  during  summer  requires  nothing  more  than  keeping  their 
mothers  and  them  on  the  richest  and  best  pasturage,  and  supplying  such  artificial  food 
as  the  situation,  season,  or  otiier  circumstances  may  require :  but  the  fatting  of  lambs 
during  winter  and  spring  requires  attention  to  three  things ;  the  breed,  or  if  any  breed  be 
used  indifferently,  the  period  of  dropping,  the  lamb-house,  and  the  feeding. 

7225.  JVith  respect  to  tlic  breed,  as  the  sheej)  will  take  the  ram  at  any  season,  any  variety  may  be  so 
managed  as  to  drop  their  lambs  at  any  period  of  the  year  ;  but  it  is  found  by  experience,  that  the  Dorset- 
shire sheep  is  easiest  made  to  yean,  and  therefore  this  is  the  sort  generally  emi)loyed  in  Middlesex  for 
rearing  what  is  called  house-lamb  for  the  metropolis.  The  selection  of  the  rams  for  breeding  the  lambs 
to  be  house-fed  is,  according  to  Middleton,  founded  on  the  following  circumstances:  —  The  sucklers,  sales, 
men,  and  butchers  of  London  are  aware  that  such  lambs  as  have  sharp  barbs  on  the  inside  of  their  lips 
are  certainly  of  a  deep  colour  after  being  butchered,  and  that  all  those  whose  barbs  are  naturally  blunt 
do  as  certainly  produce  fair  meat.  This  knowledge  has  been  the  occasion  of  many  lambs  of  the  latter 
kind  being  kept  for  rams,  and  sent  into  Dorsetshire  expressly  for  the  purpose  of  improving  the  colour  of 
the  flesh  of  house-lambs  :  the  issue  of  such  rams  can  generally  be  warranted  fair,  and  such  meat  always 
sells  at  a  higher  price  ;  hence  arose  the  mistaken  notion  that  Middlesex  rams  were  necessary  to  procure 
house-lambs. 

7226.  A  latnb-koiise  may  be  any  close  shed,  cow-house,  or  other  spare  house,  or,  even  on  a  small  scale,  a 
roomy  pigsty.  But  they  are  built  on  purpose  by  the  extensive  dealers  in  this  article;  and  one  to  suckle 
from  one  hundred  and  sixty  to  one  hundred  and  eighty  lambs  at  a  time  should  be  seventy  feet  long  and 
eighteen  feet  broad,  with  three  coops  of  different  sizes  at  each  end,  so  constructed  as  to  divide  the  Iamb* 
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according  to  their  ages.     A  plan  of  a  sheep-house,  combining  also  a  Iamb-house,  is  given  bv  Kraft  in  his 
Rustic  Designs.     It  is  wholly  built  of  unbarked  spars  or  young  fir-trees.     The  plan  (Jig.  895.)  contains  four 
close  apartments  with  doors  for  the  lambs  (n),  and  four  others  with  racks  for  the  sheep  {b).    The  elevation 
895  896 


{fg.  893.)  :h:)ws  a  gallery  (c),  which  surrounds  the  building,  and  is  used  as  a  passage  for  viewing  the 
sheep,  handling  them  with  the  crook,  and  at  night  for  the  perambulations 
of  a  watch-dog.  The  roof  being  twenty  feet  from  the  floor,  the  interior  is 
abundantly  airy,  which  for  sheep  is  an  important  object.  Another  design 
in  the  same  work  (fig.  897.)  is  accompanieil  by  an  elegant  Indian  watch- 
tower,  with  apartments  therein  for  the  shepherd. 

7227.   T/ie  economy  of  the  suckling.house  is  as  follows  :  — The  sheep  which 
begin  to  lamb  about  i\iichaelmas  are  kept  in  the  close  during  the  day,  and 
in  the  house  during  the  night,  until  they  have  produced  twenty  or  thirty 
'[i||[j|||)iH    ^*j^     I  Iambs.     These  lambs  are  then  put  into  a  larab-house,  which  is  kept  con. 

-iimilljili^i^^'^l  stantly  well  littered  with  clean  wheat  straw  ;  and  chalk,  both  in  lump  and 

in  powder,  is  provided  for  them  to  lick,  in  order  to  prevent  looseness,  and 
thereby  preserve  the  lambs  in  health.  As  a  prevention  against  gnawing  the 
boards  or  eating  each  other's  wool,  a  little  wheat  straw  is  placed,  with  the 
ears  downwards,  in  a  rack  within  their  reach,  with  which  they  amuse  them, 
selves,  and  of  which  they  eat  a  small  quantity.  In  this  house  they  are  kept, 
with  great  care  and  attention,  until  fit  for  the  butcher. 

7258.  7V«'  mothers  of  the  lambs  are  turned,  every  night  at  eight  o'clock, 
into  the  lamb-house  to  their  offspring.  At  six  o'clock  in  the  morning  these 
mothers  are  separated  from  their  lambs,  and  turned  into  the  pastures;  and 
at  eight  o'clock  such  ewes  as  have  lost  their  own  lambs,  and  those  ewes  whoso 
lambs  are  sold,  are  brought  in  and  he)d  by  the  head  till  the  lambs  by  turns 
suck  them  clean :  they  are  then  turned  into  the  pasture,  and  at  twelve 
o'clock  the  mothers  of  the  lambs  are  driven  from  the  pasture  into  the  lamb-house  for  an  hour,  in  the 
course  of  which  time  each  lamb  is  suckled  by  its  mother.  At  four  o'clock  all  the  ewes  that  have  not 
lambs  of  their  own  are  again  brought  to  the  lamb-house  and  held  for  the  lambs  to  suck  ;  and  at  eight  the 
mothers  of  the  lambs  are  brought  to  them  for  the  night. 

7229.  This  mi'thod  of  svclding  is  continued  all  the  year.  The  breeders  select  such  of  the  lambs  as  become 
fat  enough,  and  of  proper  age  (about  eigtit  weeks  old),  for  slaughter,  and  send  them  to  markets  during  De- 
cember and  three  or  four  succeeding  months,  at  prices  which  vary  from  one  guinea  to  four,  and  the  rest 
of  the  year  at  about  two  guineas  each.  This  is  severe  work  for  the  ewes,  and  some  of  them  die  under 
excess  of  exhaustion.  However,  care  is  taken  that  they  have  plenty  of  food  ;  for  when  green  food  (viz. 
turnips,  cole,  rye,  tares,  clover,  &c.)  begins  to  fail,  brewer's  grains  are  given  them  in  troughs,  and  second- 
crop  hay  in  racks,  as  well  to  support  the  ewes  as  to  supply  the  lambs  with  plenty  of  milk  ;  for  if  that  should 
not  be  abundant,  the  lambs  would  become  stunted,  in  which  case  no  food  could  fatten  them,  (iliddlesex 
Report,  p.  355.) 

Sect.  VII.       PrubaUc  Improvement  to  be  derived  from  Crosses  of  the  Merbio  Breed  of 

Sheep. 
7230.    The  ^[erino,  or  Spanish  variety  of  the  OVis  -4Vies,  is  supposed  by  Rozier  and 
other  French  writers  to  have  been  originally  imported  from   Africa  to   Spain.      It  is, 
however,  at  least  as  probable  that  they  are  indigenous  to  that  country,  or,  if  originally 
imported,  that  they  liave  become  modified  to  wliat  they  are  by  the  soil  and  climate. 

7231.  Merinos  first  attracted  attention  in  this  country  in  17!)4,  in  consequence  of  the  reports  of  travellers, 
and  a  letter  by  Don  John  Bowley  to  Peter  Collinson,  published  in  the  Gcnt/e?)ian's  Magazine  for  that 
year.  A  few  were  imported  in  1788,  and  more  in  1791,  and  placed  on  the  king's  farm  at  Windsor,  under 
the  care  of  .Sir  Joseph  Hanks,  who  was  then  constituted  his  Majesty's  shepherd.  The  first  sale  of  stock 
was  made  in  1800;  and  from  these,  a  flock  imported  from  Spain  in  1801  by  Lord  Somerville,  and  some 
other  importations  by  different  persons  subsequently,  have  sprung  all  the  Merinos  and  Merino  rams  in 
the  em|>ire.  Since  that  period,  a  number  of  eminent  breeders  and  scientific  agriculturists  have  cultivated 
this  breed  both  alone  and  by  crossing,  but  especially  Dr.  Parry  and  Lord  Somerville;  and  though  the 
utility  which  its  introduction  may  ultimately  prove  to  the  country  can  by  no  means  be  estimated  at 
present,  that  it  has  already  done  much  good  by  directing  the  public  attention  to  the  subject  there  can  be 
no  doubt ;  and  many  are  of  opinion,  that  by  it  the  fleeces  of  our  short- woolled  sheep  may  be  so  improved 
as  to  render  them  fit  substitutes  for  imported  Spanish  wool. 

7232.  Dr.  Parry's  experiments  \v\\.h  the  Merino  breed  were  begun  nearly  at  the  same  time  with  the 
king's.  His  farm  was  elevated,  exposed,  and  unfit  for  any  other  purpose  than  breeding;  and  he  fixed 
on  the  Ryeland  breed,  as  one  of  the  finest  woolled  varieties  of  British  sheep,  for  crossing  with  Merino 
ram.s.     His  only  object  was  the  improvement  of  the  fleece. 

7233.  The  effect  of  the  fourth  cross  of  the  Merino  ram,  according  to  the  opinion  of  sheep  cultivators  on 
the  Continent,  on  any  breed  of  ewes,  however  coarse  and  long  in  the  fleece,  will  be  to  give  progeny  with 
short  wool  equal  to  the  Spanish.  Of  the  truth  of  this  proposition,  however.  Dr.  Parry  justly  expresses 
some  doubts,  derived  from  his  own  experience  and  that  of  others.  But  it  is  certain,  he  adds,  that  one 
cross  more  will,  in  most  cases,  effect  the  desired  purpose.  If  we  suppose,  he  says,  the  result  of  the  ailmix. 
tnre  of  the  blood  of  the  Merino  ram  to  be  always  in  an  exact  arithmetical  proportion,  and  state  the 
native  blood  in  the  ewe  as  64;  then  the  first  cross  would  give  |j  of  the  Merino;  the  second  g^;  the 
third  56  .  the  fourth  g^  ;  the  fifth  || ;  the  sixth  g-J,  and  so  on.  In  other  words,  the  first  cross  would  leave 
thirty-two  parts  in  sixty-four,  or  fialf  of  the  English  quality  ;  the  second  sixteen  parts,  or  one  fourth  ; 
the  third  eight  parts,  or  one  eighth  ;  the  fourth  Ibur  parts,  or  one  sixteenth  ;  the  fifth  two  parts,  or  one 
thirty-second  ;  the  sixth  one  part,  or  one  sixty-fourth,  and  so  on.  Now,  if  the  filaments  of  the  Wiltshire, 
or  any  otiier  coarse  wool,  bo  in  diameter  double  that  of  the  Hyeland,  it  is  obvious,  that,  according  to  the 
above  statement,  it  would  require  exactly  one  cross  more  to  bring  the  hybrid  wool  of  the  former  to  the 
same  fineness  as  that  of  the  latter.    This,  he  believes,  very  exactly  corresponds  with  the  fact.    The  dif- 
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ference  between  one  eighth  and  one  sixteenth  is  very  considerable,  and  must  certainly  be  easily  perceived, 
both  by  a  good  microscope,  and  in  the  cloth  which  is  manufactured  from  such  wool.  In  the  latter  method, 
he  adds,  "  it  certainly  has  been  perceived ;  but  1  have  hitherto  had  no  opportunity  of  trying  the  diflerence 
by  the  former.  The  fifth  cross,  as  I  have  before  observed,  brings  the  Merino-Wilts  wool  to  the  same 
standard  as  the  fourth  of  the  Merino  Ryeland."     (Com.  to  the  Board  of  Agr.  vol.  v.  p.  438.) 

7-234.  In  the  lambing  season,  the  Ryeland  breed  are  usually  cotted,  because  the  new-born  lambs  are  very 
thinly  covered  with  wool.  As  January  was  considered  the  best  lambing  season  for  the  produce  of  the 
cross.  Dr.  Parry  found  cotting  was  doubly  necessary.  Every  night  the  flock  were  well  sheltered ;  and 
they  were  allowed,  in  addition  to  the  pasture  which  they  could  pick  up  in  the  daytime,  linseed  jelly, 
ground  oil-cake,  or  grains,  cabbages,  rouen,  winter  and  spring  vetches,  and  tares.  Salt,  he  says,  I  never 
gave  to  my  flock  but  once,  and  that  in  the  following  way :  —  A  small  field  of  lattermath,  cut  in  September, 
had  been  so  often  wetted,  that  I  despaired  of  its  ever  being  eaten.  While  it  was  putting  into  the  rick,  I 
strewed  some  salt  between  the  layers  ;  the  consequence  was,  that  cows  and  sheep  greedily  devoured  it, 
scarcely  leaving  a  single  blade.     {Com.  to  the  Board  of  Agr.  vol.  v.  )>.  505.) 

Ti'Xi.  The  shearing  of  the  sheep  was  performed  in  the  second  week  of  June,  and  of  the  lambs  at  the  end 
of  July.  The  finer 'fleeced  lambs  need  not  be  shorn  till  the  second  season.  Wasiiing  previously  to  shear- 
ing Dr.  Parry  disapproves  of;  because  the  fleece  is  so  thick,  that  when  thoroughly  soaked  with  water,  it 
is  very  long  in  drying  ;  and  if  the  weather  prove  wet  and  cold,  the  sheep  are  evidently  much  incommoded ; 
he  therefore  recommends  cleansing  the  wool,  after  being  shorn,  as  in  Spain. 

7236.  The  produce  of  wool,  considered  as  the  result  of  Dr.  Parry's  well  conducted  experiments,  was 
found  to  be  14  lbs.  14  oz.  per  acre,  which  at  5s.  per  lb.  in  the  yolk  throughout  the  fleece  gives  2/.  4*.  7  jrf.  per 
acre  on  land  certainly  not  worth  on  an  average  26s.     (See  Conim.  to  the  B  of  Agriculture,  vol.  v.) 

7237.  Lord  So7nerville's  experiments  may  be  considered  as  of  equal,  if  not  more  importance  than  these 
of  Dr.Parry.  His  Lordship  tried  crosses  with  several  short-wooUed  breeds,  but  was  most  successful  with  the 
South  Downs  and  Ryelands.  Morris  Birkbeck,  a  professional  farmer  of  the  first  order,  found  that  the 
fleeces  of  the  first  cross  between  Merinos  and  .South  Downs,  washed,  are  to  the  parent  South  Downs  as 
six  to  five  in  weight,  and  as  three  to  two  in  value  per  pound,  and  believes  that  the  improvement  of  the 
wool  may  go  on,  without  detriment  to  the  carcass,  until  we  shall  obtain  a  breed  of  sheep  with  Spanish 
fleeces  and  English  constitutions  ;  but  this  must  be  the  result  of  careful  and  judicious  selection. 

7238.  Merino  Jiocks  are  now  established  in  tnost  districts  of  the  empire,  and  but  few  years  can  elapse 
before  their  value  to  the  farmer  and  the  country  be  practically  ascertained  and  evinced.  (See  Sir  J.  Bunts 
in  Annals  of  Agriculture,  Com.  to  B.  of  Agr.  Bath  Society's  Papers,  Dublin  Society's  Transactions,  The 
Farmer's  Mag'axine,  Farmer's  Journal.  Lord  SomerviUe's  and  Dr.  Parry's  Tracts  on  Wool  and  Merinos, 
and  various  other  works.) 

Sect.  VIII.      Anatovvj  and  Physiology  of  Sheep. 

7239.  The  general  structure  of  the  sheep  resembles  that  of  the  ox  very  intimately. 
Sheep  however,  like  the  ox,  experience  considerable  variations  in  size,  form,  and  qualities  ; 
resulting  from  the  physical  and  moral  agencies  which  they  become  exposed  to,  under 
various  climates :  and  also,  as  whether  fostered  by  cultivation,  or  left  to  the  natural 
operations  of  nature  around  them.  These  circumstances  have  operated  on  even  the 
bony  base  of  the  machine,  as  we  see  in  the  formations  of  the  three- horned  breed  (OVis 
polyc^rata  Lin.),  natives  of  the  north  ;  in  the  spiral-horned  (0.  iStrepsiceros  I.in.),  which 
inhabit  Wallachia;  and  the  long-horned  (<r'apra  A'mmo«  Lin.),  which  are  found  in  the 
countries  bordering  the  ]\Iediterranean  :  and  which  have  been  thought  to  be  the  parents 
of  the  present  cultivated  British  sheep. 

7240.  Cultivation  weakens  the  otherwise  inherent  aptitude  to  retain  the  original  stamp  of  nature  ;  and 
we  find,  therefore,  that  by  these  means,  the  original  form  of  the  sheep  has  submitted  to  vast  alterations. 
We  see  some  of  them  wholly  without  horns;  we  also  find  that  the  bony  structure  is  otherwise  subjected 
to  our  command,  by  becoming  much  more  slender,  though  more  compact.  Accidents  are  also  laid  hold 
on  by  man  to  produce  particular  forms :  thus  a  breed  has  been  cultivated  in  America,  called  the  ancon  or 
otter  breed,  remarkable  for  crooked  and  deformed  legs ;  which,  by  continued  breeding  from  specimens 
that  presented  this  originally  accidental  deformity,  is  become  now  a  fixed  and  permanent  breed,  valuable 
for  their  incapacity  to  wander  or  climb.  (Dwiglit.)  The  dunky,  or  wry-faced  breed,  is  another  instance 
of  accidental  deformity  cultivated  into  a  permanent  variety  :  as  the  monstrous  rump  of  the  Tartarian 
sheep,  and  the  over-grown  tails  of  some  breeds  in  Turkey,  and  the  Cape  of  Good  Hope,  are  similar 
instances  in  the  softer  parts  of  the  body. 

7241.  The  skeleton  of  the  sheep  presents  an  assemblage  of  bones,  which  bears  a  general  resemblance  to 
that  of  the  ox  in  number  and  direction.  Like  him,  the  head  naturally  is  surmounted  by  horns  springing 
from  the  frontal  bones.  Like  him,  his  frontal  sinuses  are  large  and  open,  and  thus  liable  to  tlio  CEitrance 
of  insects.  The  skull  bones  are  wide  and  extended  ;  his  orbits  are  more  lateral  than  central;  and  his 
facial  angle  is  about  thirty  degrees.  His  vertebral  column  is  the  same  as  the  ox,  and  his  ribs  also.  The 
extremities  descend  on  the  same  construction,  ending  in  a  divided  hoof. 

7242.  The  visceral  and  soft  pai  Is  are  but  little  dissimilar  likewise.  His  brain  is  as  one  two-hundredth 
to  the  whole  body  ;  and  his  cerebellum  to  the  brain  generally,  as  one  to  five.  The  pigment  of  the  eye  is 
of  a  pale  yellowish  green,  varying  occasionally  to  a  blue.  The  viscera  of  the  chest  correspond  with  the 
ox  ;  and  those  of  the  belly  also,  the  stomachs  being  the  same,  and  the  economy  of  rumination  not  differ- 
ing. The  liver,  pancreas,  and  spleen  are  similar.  The  penis  is  taper,  vcsiculae  semiuciles  wanting,  and 
prostrates  two. 

7243.  The  wool  qf  the  sheep  is  but  a  crisped  hair;  and  indeed  in  some  foreign  varieties,  the  outer  cover- 
ing is  of  long  hair  like  that  of  oxen ;  while  in  otiiers,  the  hair  and  wool  are  mixed. 

Sect.  IX.      Diseases  of  Sheep. 
7244.    The  diseases  of  sheep  are  numerous  ;  for  these  animals  are  now  so  highly  culti- 
vated that  they  may  be  regarded  in  some  respects  as  artificial  machines :   and  tlms,  as  a 
natural  consequence,  they  are  subjected  to  a  variety  of  artificial  defects  or  maladies. 

7245.  The  rot  is  a  popular  term  among  shepherds,  ?.nd  includes  within  its  range  diseases  widely  dif- 
ferent. We  shall  not,  therefore,  follow  the  custom  of  treating  the  different  rots  of  sheep  together  ;  but  we 
shall  allow  them  to  fall  in  their  natural  order,  according  to  the  plan  pursued  with  the  diseases  of  oxen. 

7246.  The  inttammatory  and  putrid  fever,  popularly  known  by  the  names  higham  striking,  or  blood  strik. 
ing,  does  not  differ  materially  from  the  same  disease  in  oxen  and  cows  ;  and  is  in  sheep  also  sometimes 
epidemic  ;  appearing  by  panting,  dulness,  watery  mucus  from  the  nose  and  eyes  ;  and  great  redness  of  all 
such  parts  as  are  usually  white. 

7247.  T/te  red  water.  The  inflammatory  fever  sometimes  resolves  itself  into  an  universal  secretion  of 
serum  throughout  all  the  cavities ;  in  which  case,  after  a  few  days,  the  lymph  tinged  with  blood  will  come 
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away  from  the  nose  and  mouth  in  large  quantities.     Sometimes  after  death  the  bloody  serum  is  found 
Eutiuscd  throughout  the  skin  as  in  the  blood  striking  of  skins. 

7248.  T/ie  chiveau  or  sheep  pnx  is  also  another  variety  of  this  disease,  in  which  it  takes  on  a  pustular 
form.  About  the  third  day  small  variola;  appear  :  sometimes  they  are  rather  blotches  than  pustules.  The 
weakness  is  usually  extreme,  and  the  putridity  great.  This  form  of  the  disease  is  seldom  seen  with  us ; 
but  is  still  known  on  the  Continent,  where  the  pastures  are  very  poor  and  low,  and  tlie  general  keep 
meagre. 

7249.  The  treatment  of  all  these  in  nowise  differs  from  that  directed  under  the  inflammatory  putrid 
fever  of  the  ox  ;  the  doses  of  medicine  being  about  a  third  of  what  is  directed  for  them. 

72.50.  Malignant  epidemic  or  murrain.  Sometimes  an  epidemic  prevails,  which  greatly  resembles  the 
murrain  of  o-xen  :  in  appearances,  termination,  and  treatment,  it  resembles  the  malignant  epidemic  of 
oxen.   (6943.) 

7251.  Peripneumonia  or  inflamed  lungs,  rising  of  the  lights,  glanderous  rot f  hose,  S(C.  These  terms  are 
all  modifications  of  an  inflamed  state  of  the  viscera  of  the  chest,  caught  by  undue  exposure,  bad  pa.s- 
turage,  and  often  from  over.driving.  The  cough,  the  tremblings,  the  redness  of  the  eyes  and  nostrils,  and 
the  distillation  of  a  fluid  from  them,  with  the  heavings  and  hot  breath,  are  all  similar  to  those  which 
characterise  the  pneumbnia  or  rising  of  the  lights  in  oxen.  We  remember  to  have  seen  the  disease 
strongly  marked  in  the  February  of  180S,  on  a  farm  in  the  neighljourhood  of  Streatham  ;  where  eleven 
sheep  were  attacked  almost  together,  alter  a  very  stormy  night.  They  were  first  affected  with  a  loss  of 
appetite  ;  next  with  a  fixed  sledfast  look,  which  was  common  to  every  one.  After  this,  they  reeled  about, 
fell  backwards,  and  became  convulsed.  When  seen,  five  were  already  dead,  wliose  internal  ajipearances 
fully  confirmed  the  nature  of  the  disease.  The  rest  recovered  by  bleeding  and  drenchijig,  with  drenches 
comj)osed  of  nitre  and  tartar  emetic.  Sometimes  the  symptoms  of  pneumonia  do  not  kill  immediately, 
but  degenerate  into  an  ulceration  of  the  lungs;  which  is  then  cMed  the  glanderous  rot.  This  stage  is 
always  fatal:  the  otliers  may,  by  early  attention,  be  combated  by  judicious  treatment,  as  detailed  under 
the  same  disease  in  oxen. 

7252.  A  chronic  cough  in  sheep,  when  not  symptomatic  of  rot,  is  always  cured  by  a  change  of  pasturage, 
particularly  into  a  salt  marsh. 

7253.  Inflamtnation  of  the  stomach  occurs  from  various  causes.  A  common  one  arises  from  eating 
noxious  vegetables ;  and  produces  the  affections  termed  tremblings.  It  also  produces  the  grass  ill  in 
lambs;  which  latter  is  always  accompanied  with  black,  fetid  faeces,  and  is  readily  removed  by  an  ounce 
of  castor  oil ;  while  the  former  usually  yields  to  half  an  ounce  of  oil  of  turpentine,  beaten  up  with  the 
yolk  of  an  egg.  Some  herbs  (as  A'trop«  Belladonna)  when  eaten  produce  spasmodic  affections,  which  are 
called  by  shepherds  the  leaping  ill :  in  such  cases,  the  watery  solution  of  aloes  ( f'et.  Pharm.  ftj85.)  in  doses 
of  two  or  three  ounces  is  useful.     Dafiys  elixir  we  have  also  known  to  be  given  with  good  eftect. 

7254.  The  hove,  blast,  or  wind  colic.  Sheep  are  as  liable  to  be  distended  with  an  enormous  "collection 
within  the  maw  as  oxen.  An  instrument,  similar  to  that  invented  by  Dr.  Monro,  is  also  made  for  them  j 
and  when  not  relieved  by  these  means,  the  same  remedies  are  applicable  as  are  directed  for  oxen.  (6953.) 

7255.  A  wind  colic  will  also  sometimes  affect  sheep  more  from  the  quality  than  the  quantity  of  what 
they  eat ;  it  is  best  relieved  by  an  ounce  of  castor  or  salad  oil  with  an  ounce  of  gin. 

7256.  Inflamed  liver,  blood  rot,  or  hot  yellows,  are  liver  affections,  arising  from  fever  settling  in  that 
organ;  or  from  obstructed  bile  irritating  it.  Sometimes  there  are  great  marks  of  fever;  and  at  others 
more  of  putridity  ;  according  to  which,  treat  as  may  be  gathered  from  ox  pathology. 

72.57.  Jaundice  also  now  and  then  occurs,  when  refer  to  that  disease  in  oxen.  (6962.) 

7258.  Dysentery,  gall  scour,  braxy,  are  all  affiections  brought  on  by  sudden  changes  of  temperature,  or 
of  undue  moisture  acting  with  cold  pasturage.  It  is  often  seen  in  sultry  autumns ;  and,  by  a  judicious 
observer,  has  been  said  to  be  peculiarly  frequent  in  hogs  or  sheeji  of  one  year.  Like  other  dysenteries  it  is 
frequent  in  sultry  autumns.  The  above  authority  recommends,  when  its  origin  nwy  be  supposed  to  arise 
from  a  previous  costive  state,  to  remove  the  affected  (as  is  practised  by  the  store-masters  of  Scotland)  into 
turnips.    The  general  medical  treatment  does  not  differ  from  ox  braxy.  (6961.) 

7259.  Scouring  is  the  diarrhoea  of  sheep,  and  in  very  hot  weather  soon  carries  them  off  It  should  be 
early  attended  to,  by  abstracting  the  affected,  and  housing  them.  The  treat7nent  is  seen  under  diarrhoea 
of  oxen  (6960.),  which  it  closely  resembles. 

7260.  Pinning,  tag-belt,  break-share.  The  tv/o  former  are  only  the  adhesion  of  the  tail  to  the  wool, 
and  the  excoriation  brought  on  by  diarrhoea ;  the  latter  is  the  diarrhoea  itself,  known  to  some  by  this 
term. 

7261.  The  rot  in  sheep  is  also  called  great  rot,  and  hydropic  rot,  &c.  ;  but  it  is  more  popularly  known  by 
the  single  term  oi  rot.  Many  causes  have  been  assigned  for  it,  as  the  Fasciola  hepatica,  or  fluke  worm; 
some  particular  plants  eaten  as  food  ;  ground  eating;  snails,  and  other  ingesta;  but,  as  most  of  the  sup. 
posed  deleterious  herbs  have  been  tried  by  way  of  experiment,  and  have  failed  to  produce  the  disease,  so 
it  is  attributable  to  some  other  cause.  Neither  is  there  satisfactory  reason  to  suppose  that  the  fluke  worm 
is  the  original  cause  of  it,  but  a  consequence,  since  we  know  that  the  biliary  vessels  of  other  animals,  as 
horses,  asses,  rats,  &c.,  often  have  them  :  and  above  all,  because  that  they  are  not  always  present  in  the 
rotted  subject.  From  long  experience,  and  the  almost  invariable  effect  produced  by  a  humid  state  of 
atmosphere,  soil,  and  product,  we  are  warranted  in  concluding  these  are  the  actual  and  immediate 
agents  :  perhaps  the  saturated  food  itself  is  sufficient  to  do  it.  The  morning  dew  has  been  supposed  equal 
to  it.  Bakewell,  when  his  sheep  were  past  service,  used  to  rot  them  purposely,  that  they  might  not  pass 
into  other  hands.  'Ihis  he  always  readily  did  by  overflowing  his  pastures.  But  great  differences  of 
opinion  exist  as  to  the  quantity,  form,  and  varieties  of  moisture,  productive  of  this  fatal  disease.  It  is 
said  that  land  on  which  water  Hows,  but  does  not  stagnate,  will  not  rot,  however  moist  :  but  this  is  con. 
tradicted  by  the  experience  of  Bakewell,  who  used  merely  to  flood  his  lands  a  few  times  only  to  rot  his 
sheep.  It  is  also  said  that  they  are  safe  from  rot  on  Irish  bogs,  salt  marshes,  and  spring-flooded  meadows, 
which  experience  seems  to  verify.  It  is  also  said  that  the  very  hay  made  from  unsound  land  will  rot; 
but  this  wants  confirmation.  When  salt  marshes  are  found  injurious,  it  is  only  in  years  when  the  rain 
has  saturated  or  rather  super-saturated  such  marshes.  That  putrid  exhalations  unaccompanied  with 
moisture  can  occasion  rot  wants  confirmation  also  ;  for  these  commonly  go  together,  and  it  is  difficult  to 
separate  their  effects.  It  is  not,  perhaps,  the  actual  quantity  of  water  immediately  received  by  land,  but 
the  capacity  of  that  land  to  retain  the  moisture,  which  makes  it  particularly  of  a  rotting  quality. 

7262.  The  signs  of  rottenness  are  sufficiently  familiar  to  persons  about  sheep.  They  first  lose  flesh,  and 
what  remains  is  flabby  and  pale  ;  they  also  lose  their  vivacity.  Tlie  naked  parts,  as  ilie  lips,  tongue,  &c., 
look  livid,  and  are  alternately  hot  and  cold  in  the  advanced  stages.  The  eyes  look  sad  and  glassy,  the 
breath  is  fetid,  the  urine  small  in  quantity  and  high-coloured  ;  and  the  bowels  are  at  one  time  costive, 
and  at  another  affected  with  a  black  purging.  The  pelt  will  come  off  on  the  slightest  pull  in  almost  all 
cases.  The  disease  has  different  degrees  of  rapidity,  but  is  always  fatal  at  last.  '1  his  ditltTcnce  in  degree 
occasions  some  rotted  sheep  to  thrive  well  under  its  progress  to  a  certain  stage,  when  they  suddenly  fall 
off,  and  the  disease  pursues  the  same  course  with  the  rest.  Some  graziers  know  this  crisis  of  declension, 
as  it  has  been  called,  and  kill  their  sheep  for  market  in  the  immediate  nick  of  time  with  no  loss.  In 
these  cases,  no  signs  of  the  disease  are  to  be  traced  by  ordinary  inspectors,  but  the  existence  of  the  flukes, 
and  still  more,  a  certain  state  of  liver  and  of  its  secretions,  are  characteristic  marks  to  the  wary  and 
experienced. 

7263.  The  treatment  of  rot  is  seldom  successful  unless  when  it  is  early  commenced,  or  when  of  a  mild 
nature ;  a  total  change  of  food  is  the  first  indication,  and  of  that  to  a  dry  wholesome  kind  :  all  the  farina 
are  good,  as  the  meals  of  wheat,  barley,  oats,  peas,  beans,  &c.     Carrots  ha\  c  done  good  mixed  with  these  ; 
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broom,  burnet,  elder,  and  melilot,  as  diuretics,  have  also  been  recommended ;  but  it  is  necessary  to  ob- 
serve, that  there  is  seldom  any  ventral  eflUsion  but  in  the  latter  stages  of  the  complaint.  As  long  as  the 
liver  is  not  wholly  disorganised,  the  cure  may  be  hoped  by  a  simple  removal  of  the  cause,  which  has  been 
shown  to  be  a  variable  temperature,  with  excessive  moisture  of  pasturage,  which  may  also  be  aided  by 
such  remedies  as  assist  the  action  of  the  biliary  system  ;  salt  acts  in  this  way,  and  thus  salt  mashes  are 
good  ;  salt  may  also  be  given  in  the  water.  Salt  appears  the  principal  ingredient  in  Flesh's  patent  resto- 
rative for  sheep;  for  it  states  it  to  be  composed  of  turpentine,  sal  ammoniac,  turmeric,  quicksilver,  brim- 
stone, salt,  opium,  alkanet  root,  bark,  antimony,  camphor,  and  distilled  water ;  but  of  this  medley  none 
of  the  articles  can  be  in  sufficient  quantity  to  prove  useful  hut  the  salt.  In  the  more  advanced  stages  of 
the  disease,  when  the  liver  has  become  materially  affected,  it  is  prudent  to  rub  the  belly  of  each  sheep 
with  half  a  drachm  of  mercurial  ointment  every  other  day  for  a  week :  give  also  the  following,  every 
morning  :  -^  Watery  tincture  of  aloes,  half  an  ounce  j  decoction  of  willow  bark,  four  ounces;  nitric  acid, 
twenty-tive  drops. 

7261.  The  pelt  rot,  hunger  rot,  or  naked  disease,  is  a  variety  of  the»forraer,  but  with  this  difference,  that 
whereas  the  liver  in  the  hydropic  rot  is  principally  affected  ;  in  thi^the  whole  of  the  chylopoietic  viscera 
are  injured  ;  the  mesenteric  glands  are  always  swollen  and  obstructed,  and  trom  thence  arises  the  ema- 
ciation and' unhealthy  state  of  all  the  secretions,  by  which  the  wool  becomes  incapable  of  receiving  nutri. 
ment,  and  falls  off,  leaving  the  body  bare,  and  in  the  last  stages  the  teeth  and  horns  also  loosen.  In- 
different, unhealthy  keep  is  a  very  common  cause  of  this  malady,  and  a  contrary  course  of  feeding  is  the 
best  remedy  when  the  disease  has  not  gone  on  too  long. 

7i?6j.  The  scab,  shab,  ray,  or  rubbers,  are  sometimes  erysipelatous  eruptions,  and  sometimes  they  are 
psoric  or  mangy  ones.  In  the  former  instance  they  are  universal  and  very  red,  occasioning  a  great  heat 
and  itching,  and  are  thence  called  the  rubbers  :  in  such  cases,  nitre  administered  quickly  relieves,  with 
change  of  food.  The  eruptive  scab  is  seldom  cured  without  an  external  application  ;  either  of  those  di- 
rected for  mange,  lowered  to  half  the  strength,  will  relieve  it  at  once.  (See  I'et.  Pharm.) 

7266.  Foot  rot.  Sheep  have  a  secretory  outlet  between  the  claws  peculiar  to  them,  which  is  liable  to 
become  obstructed  ;  for  which  soaking  in  warm  water  and  afterwards  wrapping  up  the  foot,  having  first 
dressed  it  with  tar,  is  sufficient.  The  feet  of  sheep  are  also  sometimes  injured  by  long  travelling,  when  the 
same  treatment  is  proper.  The  most  serious  foot  rot  is  that  which  is,  in  some  instances,  simply  produced 
by  a  long-continued  series  of  humid  weather,  which  predisposes  the  feet  to  this  injury.  In  others  it  ap- 
pears to  be  both  epidemic  and  endemial,  and  has  been  thought  contagious.  When  the  season  has  been  un- 
favourable,  house  and  soil  under  cover.  The  medical  treatment  consists  in  removing  all  diseased  portions, 
and  then  dressing  with  the  thrush  paste,  or  foot-rot  application  {J'et.  Pharm.  6551),  and  afterwards  wrap- 
ping up  from  external  exposure.  Professor  Stonig  extols  the  following  application  :  — Take  two  parts  of 
tar,  and  one  of  oil  of  turpentine  ;  which  having  mixed,  one  part  of  muriatic  acid,  known  as  spirit  of  salt, 
is  to  be  added  slowly,  to  which  afterwards  add  four  parts  of  blue  vitriol,  with  which  dress  the  aflected 
feet.     {Journ.  de  Med.  I'et.  et  Comp.) 

T-Ou.  Staggers,  gid,  turnsick,  goggles,  vorm  under  the  horn,  sturdy,  watery  head,  and  pendro,  are  all 
popular  terms  for  hydatids,  or  an  animal  now  known  as  the  Tai'^nias  gl6bulus,  which,  by  some  unaccountable 
means,  finds  its  way  to  the  brain,  and  settles  itself  there,  either  in  some  of  its  ventricles,  or  more  fre- 
quently on  its  substance.  Their  size  varies  from  the  smallest  speck  to  that  of  a  pigeon's  egg,  and  the 
sheep  it  attacks  are  usually  under  two  years  old.  These  animals  are  likewise  occasionally  found  in  all  the 
natural  cavities  of  the  body. 

7268.  The  appearances  of  cerebral  hydatids  are,  stupidity,  a  disposition  to  srt  on  the  rump,  to  turn  to  one 
side,  and  to  incline  the  head  to  the  same  while  at  rest.  The  eyes  glare,  and  from  oval  the  pupils  become 
round.  An  accurate  examination  will  now  usually  discover  some  softness  at  a  particular  part  of  the  skull, 
generally  on  the  contrary  side  to  that  on  which  the  animal  hangs  the  head:  when  no  sotYness  of  the  skuU 
is  discernible,  the  hydatid  usually  exists  in  someof  the  ventricles,  and  the  destruction  of  the  sheep  is  certain 
and  quick,  from  the  greater  disturbance  to  the  functions  of  the  brain ;  but  when  it  is  situated  on  the  sur- 
face, it  sometimes  requires  many  months  to  destroy ;  an  absorption  of  the  bone  taking  place  as  the  hydatid 
increases,  which  produces  the  thinness  in  the  skull  opposite  to  the  affected  part. 

7269.  This  disease  is  not  incurable,  as  has  been  supposed,  but  it  is  only  relieved  by  a  manual  operation. 
In  France  it  has  been  successfully  treated  by  the  application  of  the  actual  cautery :  a  pointed  iron,  heated 
red-hot,  is  forced  through  the  skin  and  skull,  to  the  surface  of  the  brain ;  the  principal  nicety  of  which 
is  in  penetrating  the  hydatid  with  the  hot  iron  without  wounding  the  brain  itself  In  England,  some  shep. 
herds  are  very  dexterous  in  iviring,  which  they  do  by  thrusting  a  wire  up  the  nostrils  till  it  rests  against 
the  skull.  In  the  passage  of  the  wire  the  hydatid  is  usually  ruptured ;  others  elevate  the  skull  (by  means 
of  a  trephine,  or  even  a  knife)  opposite  to  the  softened  portion,  and  extract  the  hydatid,  if  possible,  whole, 
which  a  little  care  will  ettect,  by  drawing  it  away  with  a  blunt  pincer,  gently  moving  it  from  side  to  side. 
Tapping  is  merely  letting  out  the  tluid  contents  of  the  hydatid  by  an  awl,  which  is  practised  by  some  shep- 
herds with  success  ;  and  if  the  instrument  be  not  thrust  to  far,  the  sheep  is  not  injured  :  to  avoid  which, 
it  is  passed  obliquely.  A  well  hardeneii  gimlet  is  a  very  proper  instrument,  v.ith  which  the  skull  is  easily 
penetrated,  and  an  opening  by  the  twisting  of  the  instrument  is  made,  sufficiently  large  in  the  hydatid 
itself,  to  discharge  its  contents,  which  is  all  that  is  sufficient  to  ensure  its  destruction,  and  which,  if  no 
other  exists,  is  followed  by  immediate  recovery.  A  French  author  states,  that  when  he  fed  his  sheep  on 
cinquefoil  he  had  less  staggers  than  at  any  other  time. 

7270.  Frontal  worms.  .Sheep  are  observed  to  gather  together,  with  their  noses  thrust  inwards  to  avoid 
the  attack  of  the  (E'strus  uvis,  or  riy,  that  lays  its  eggs  on  the  inner  margin  of  the  nose,  which  having  be- 
come hatched,  the  larva  creep  up  into  the  frontal  and  maxillary  sinuses,  to  the  torment  of  the  sheep,  and 
sometimes  to  their  speedy  destruction.  The  Continental  shepherds  trepan  an  opening  into  these  cavities, 
and  effect  their  removal;  but  our  shepherds  have  not  succeeded  in  the  operation. 

7271.  Fluke  worms  are  a  parasitic  animal,  found  in  the  biliary  sinuses,  not  only  of  the  sheep,  but  of  the 
horse,  ass,  goat,  deer,  &c.,  and  whose  existence  is  rather  a  consequence  than  a  cause  of  morbidity. 

727i!.  Pining,  the  J'inquish  in  Galloway  (languishing),  is  a  disease  described  by  Mr.  Hogg,  the  Ettrick 
shepherd,  in  a  recent  number  of  the  Quarterly  Journal  of  Agriculture,  xi.  p.  6'J7.  He  says,  "  It  is  most 
fatal  in  a  season  of  drought ;  and  June  and  September  are  the  most  deadly  months.  If  ever  a  farmer  per- 
ceives a  flock  on  such  a  farm  having  a  flushed  appearance  of  more  than  ordinarily  rapid  thriving,  he  is 
gone.  By  that  day  eight  days,  when  he  goes  out  to  look  at  them  again,  he  will  find  them  lying,  hanging 
their  ears,  running  at  the  eyes,  and  looking  at  him  like  so  many  condemned  criminals.  As  the  disease 
proceeds  the  hair  on  the  animal's  face  becomes  dry,  the  wool  assumes  a  bluish  cast;  and  if  the  shepherd 
have  not  the  means  of  changing  the  pasture,  all  those  aflected  will  fall  in  the  course  of  a  month."  {Quar. 
Jour.  Ag.  Highl.  Soc.  vol.  ii.  No.  XI.) 

727.3.  The  diseases  of  lambs  are  ))rincipally  indigestion,  producing  sometimes  colic,  which  is  relieved  as 
in  slieep,  and  sometimes  diarrha^a,  to  be  likewise  cured  by  the  means  detailed  for  them.  Sheep  are  also 
liable  to  an  eruptive  disease  which  begins  on  the  rump,  gradually  extending  along  the  chine,  and  when 
it  becomes  more  universal,  it  usually  destroys.  The  cure  consists  in  giving  daily  drinks  of  half  a  drachm 
of  cream  of  tartar,  and  one  drachm  of  sulphur,  in  four  ounces  of  chamomile  decoction.  Anoint  also  with 
mild  mercurial  ointment  and  Turner's  cerate  in  equal  quantities.  Lambs  dropped  in  cold  weather,  or  in 
wet  situations,  become  paralytic  ;  bathe  in  warm  water,  hand-rub  and  house,  giving  milk  and  bean  meal. 


Book  VII. 


SWINE. 


1067 


Chap.  VII. 


The  Swine. 


Sus  Scrofa  L.      Cockon,  Fr.  ;   Schwcin,  Gcr.  ;   Puerco,  Span. 
For  CO,  Ital. 


7274.  Of  swine  there  are  several  species,  but  none  in  general  domestication,  or  much 
used  as  food  when  taken  wild,  excepting  the  common  sort,  which  includes  the  wild 
hog  or  wild  boar,  the  original  stock  of  our  domestic  breed,  the  Eiu-opean  hog,  and  the 
Chinese  hog. 

7275.  The  common  ho^  is  found  either  in  a  wild  or  domestic  state,  in  almost  all  the  temperate  parts  of 
Europe  and  Asia  ;  but  it  is  not  met  with  in  the  most  northern  parts  of  these  continents.  It  is  found  in 
many  parts  of  Africa.  Mr.  Pennant  asserts,  that  the  wild  boar  was  formerly  a  native  of  this  country,  and 
hunted  from  the  middle  of  November  to  the  beginning  of  December  ;  and  it  is  asserted  by  Fitz-Stephens, 
that  the  vast  forest  which  in  his  time  grew  on  the  north  side  of  London,  was  the  retreat  of  stags,  wild 
boars,  and  bulls. 

7276.  The  wild  boar  is  stiU  found  in  the  forests  of  Germany,  and  in  other  parts  of  the  Continent ;  and 
„  although  now  extinct  in  Britain,  appears 
°-^°  from  ancient  paintings  {fig.  898.)  to  have 

been  hunted  by  our  ancestors.  It  feeds 
upon  roots,  acorns,  and  other  vegetables  : 
it  is  generally  as  large  as  the  domestic  hog, 
and  is  either  dark  grey  or  blackish,  when 
full  grown,  and  pale  red  or  rusty  brown 
when  young.  15etwecn  the  bristles,  next 
the  skin,  is  a  finer  or  softer  hair  of  a  woolly 
or  curling  nature.  The  snout  is  somewhat 
longer  in  proportion  than  that  of  the  do- 
mestic animal ;  but  the  principal  difference 
is  in  the  superior  length  and  size  of  the 
tueks,  which  are  often  several  inches  long,  and  capable  of  inflicting  the  most  severe  and  fatal  wounds. 
The  hunting  of  the  wild  boar  forms  one  of  the  principal  amusements  of  the  great  in  some  parts  of  Ger- 
many, Poland,  &c.  and  is  a  chase  of  some  difficulty  and  danger,  not  on  account  of  the  swiftness,  but  the 
ferocity  of  the  animal.  Wild  boars,  according  to  Button,  which  have  not  passed  the  third  year,  are  called 
by  the  hunters  beasts  of  company,  because  previous  to  that  age  they  do  not  separate,  but  follow  their  com- 
mon parent.  They  never  wander  alone  till  they  have  acquired  sufficient  strength  to  resist  the  attacks  of 
the  wolf.  These  animals,  when  they  have  young,  form  themselves  into  flocks,  and  it  is  upon  this  alone 
that  their  safety  depends.  When  attacked,  the  largest  and  strongest  front  the  enemy,  and  by  pressing  all 
round  against  the  weaker,  force  them  into  the  centre. 

7277.  Of  the  tame  hog,  white  is  the  most  general  colour  ;  but  other  colours  are  often  intermixed  in  various 
proportions.  In  some  reapects,  the  hog  seems  to  form  an  intermediate  link  between  the  whole  and  the 
cloven-footed  animals  :  in  others  he  seems  to  occupy  the  same  rank  between  the  cloven-footed  and  digitated. 
Destitute  of  horns ;  furnished  with  teeth  in  both  jaws  ;  with  only  one  stomach;  incapable  of  ruminating ; 
and  producing  at  one  birth  a  numerous  progeny  :  the  union  of  these  faculties  confers  on  the  hog  a  remark- 
able peculiarity  of  character.  He  does  not,  like  other  animals,  shed  his  fore  teeth  and  put  forth  a  second 
set,  but  retains  his  first  set  through  life. 

7278.  Hogs  seem  to  enjoy  none  of  the  poivers  of  sensation  in  eminent  perfection.  They  are  said  to  hear 
distant  sounds  ;  and  the  wild  boar  distinguishes  the  scent  of  the  hunter  and  his  dogs,  long  before  they 
can  approach  him.  But  so  imperfect  is  their  feeling,  that  they  suffer  mice  to  burrow  in  the  fat  of  their 
backs  without  discovering  any  uneasiness,  or  appearing  even  to  notice  it.  In  their  taste  they  show  a 
singular  degree  of  caprice.  In  the  choice  of  herbs  they  are  more  delicate  than  any  other  herbiferous 
.animal,  yet  devour  the  most  nauseous  and  putrid  carrion  with  more  voracity  than  any  beast  of  prey. 
At  times  they  do  not  scruple  to  eat  their  own  young;  they  will  even  mangle  infants  out  of  desperate 
voracity. 

7279.  Hogs  are  remarkable  for  the  smallncss  qf  their  eyes  :  hence  a  person  whoso  eyes  arc  very  diminu. 
live,  and  deep  sunk  in  his  head,  is  said  to  be  pig-eyed.  The  form  of  the  hog  is  inelegant,  and  his  carriage 
is  equally  mean  as  his  manners.  His  unwieldy  shape  renders  him  no  less  incapable  of  swiftness  and 
sprightliness,  than  he  is  of  gracefulness  of  motion.  His  appearance  is  always  drowsy  and  stupid. 
Re  delights  to  bask  in  the  sun,  and  to  wallow  in  the  mire.  An  approaching  storm  seems  to  afl'eet  his 
feelings  in  a  very  singular  manner.  On  such  an  occasion,  he  runs  about  in  a  frantic  state,  and  utters 
loud  shrieks  of  horror.  Hogs  are  infested  with  lice,  and  are  subject  to  many  disorders,  such  as  the 
scurvy,  scab,  and  scrofula.  The  sow  brings  forth  in  the  beginning  of  the  fifth  month  after  conception, 
and  she  has  often  two  litters  in  a  year.  She  generally  proiiuccs  a  numerous  progeny  at  a  birth  ;  but 
her  first  litter  is  less  numerous  than  those  that  follov.-.  Hogs,  when  sufl'ered  to  see  the  natural  term 
of  life,  live  from  fifteen  to  thirty  years.  Their  size  and  strength  continue  to  improve  till  they  are  five  or 
six  years  old. 

7280.  Tame  hogs  arc  often  very  troublesome  in  cultivated  grounds,  ploughing  them  up  with  their  snouts, 
and  thus  entirely  frustrating  the  labours  of  the  agriculturist.  Worms,  the  wild  carrot,  and  other  roots, 
are  the  objects  of  their  search.  The  wild  boar  having  a  longer  and  stronger  snout  than  the  domestic  variety, 
digs  deeper,  and  continues  his  furrow  nearly  in  a  straight  line.  The  inhabitants  of  America  find  the  hog 
very  beneficial  in  clearing  their  lands  of  rattlesnakes  and  other  serpents,  upon  which  he  constantly  preys, 
without  apparently  suffering  any  injury. 

7281.  The  hog  is,  in  a  very  considerable  degree,  beneficial  to  mankind.  His  flesh  is  pleasant,  substantial, 
and  nutritious.  It  affords  numberless  materials  for  the  table  of  the  epicure  ;  among  these  is  brawn,which 
seems  peculiar  to  England.  Pork  takes  salt  better  than  the  flesh  of  any  animal,  and  is,  in  consequence, 
preserved  longer,  and  always  makes  an  important  article  in  naval  stores.  The  lard  of  the  hog  is  essential 
to  the  cook  and  confectioner;  it  is  used  in  various  medical  preparations,  and  is  compounded  by  the  per- 
fumer into  pomatums.  The  bristles  are  made  into  brushes,  and  are,  moreover,  of  great  use  to  the  shoe- 
maker.    The  skin  is  worked  into  coverings  for  pocket-books,  and  other  articles. 

7282.  The  hog  in  British  farming  is  in  general  viewed  as  a  subordinate  species  of  live  stock,  and  chiefly 
valuable  as  consuming  what  would  otherwise  be  lost.  There  are,  however,  swine  husbandmen  who  keep 
large  herds  to  advantage,  especially  millers,  brewers,  distillers,  and  dairymen,  to  whom  they  are  an  object 
of  importance  ;  and  return,  for  the  offal  they  consume,  a  greater  weight  of  meat,  according  to  some  double 
the  weight,  than  could  be  obtained  from  cattle.  In  those  partswhere  potatoes  are  raised  asa  fallow  crop, 
much  beyond  the  demand  for  them  as  human  food,  —  as  is  the  case  in  particular  in  Ireland,  and  the  west  of 
Scotland,  —  the  rearing  and  feeding  of  swine,  the  most  of  them  sent  to  a  distance  in  the  state  of  bacon  and 
pickled  ix)rk,  is  a  branch  of  management  on  which  great  dependence  is  placed  for  the  payment  of  their 
rents  and  other  charges.  Theprolific  nature  of  this  animal,  liowever,  rendering  it  .so  easy  to  increase  the 
supply  beyond  the  demand,  the  price  of  swine  flesh  varies  more  than  that  of  any  other  sort  of  butcher's 


1068 


PRACTICE  OF  AGRICULTURE. 


Part  III. 


meat,  and  their  culture  can  never  be  bo  much  depended  on  by  the  general  farmer  as  that  of  cattle  or  sheep. 
A  writer  in  the  Farmer's  Magazine  observes,  that  the  swine  are  the  only  variety  of  granivorous  animals 
that  can  be  fed  upon  the  offal  of  grain,  or  such  articles  as  would  otherwise  go  to  waste  about  a  farm- 
steading.  Since  the  erection  of  threshing  machines,  a  much  greater  quantity  of  light  grain  is  beat  from 
the  straw,  than  was  gained  when  the  flail  was  employed.  To  use  this  extra  quantity  to  advantage  becomes 
an  important  concern  to  the  occupiers  of  land ;  and  this  writer  thinks  that  the  using  of  it  in  raising  and 
supporting  swine  is  by  far  the  most  profitable  mode  of  consuming  an  article,  which,  in  other  respects,  is 
comparatively  of  little  value. 

Sect,  I.      Varieties  of  the  Common  Hog. 

7283.    The  domesticated  European  variety  of  the  common  hog   {Jig.  899. )   is  too  well 
known  to  require   any  de-  900 

scription. 

72S+.  The  Chinese  hog  {fg.  900.) 
is  distinguished  fron  the  common, 
by  having  the  upper  part  of  its 
bo, ly  almost  bare,  its  belly  hanging 
nearly  to  the  ground  ;  its  legs  are 
very  short,  and  its  tail  still  more 
disproportionately  short.  The 
flesh  of  tills  variety  is  whiter 
and  more  delicate.  The  colour  ' 
is  commonly  a  dark  grey.  It 
abounds  in  China,  and  is  diffused  through  New  Guinea,  and  many  islands  in  the  South  Sea.  The  New 
Hebrides,  the  Marquesas,  the  Friendly  and  the  Society  Islands,  possess  this  animal,  and  cultivate  it  with 
great  care,  as  it  is  almost  the  only  domestic  animal  of  which  they  can  boast.  The  varieties  of  hog  culti. 
vated  in  Britain,  are  partly  the  result  of  climate  and  keep  in  tiie  European  variety,  and  partly  the  effects 
of  crossing  with  the  Chinese.  At  the  same  time,  it  is  only  in  particular  districts  that  so  much  attention 
has  been  paid  to  this  animal,  as  to  give  rise  to  any  accurate  distinction  of  breeds;  and  nowhere  has  it 
received  any  considerable  portion  of  that  care  in  breeding,  which  has  been  so  advantageously  employed 
on  the  other  animals  of  which  we  have  treated.  Yet,  among  none  of  the  varieties  of  those  is  there  so 
great  a  difference  as  among  the  breeds  of  this  species,  in  regard  to  the  meat  they  return  for  the  consump- 
tion of  a  given  quantity  of  food.  Some  races  can  with  difficulty  be  made  fat,  even  at  an  advanced  age, 
though  fed  from  the  trough  with  abundance  of  such  food  as  would  fatten  any  other  animal ;  while  others 
contrive  to  raise  a  valuable  carcass  out  of  materials  on  which  no  other  creature  could  subsist. 

7'iS5.  The  Chinese  race,  according  to  Culley,  has  been  subdivided  into  seven  varieties  or  more;  and  it 
would  be  easy  to  point  out  twice  the  number  of  as  prominent  distinctions  among  the  sorts  in  the  third 
class.  But  such  an  affectation  of  accuracy  is  as  uselesS'  as  it  would  be  tedious.  One  general  form, 
approaching  to  that  of  other  animals  kept  for  their  carcass,  ought  certainly  to  be  preferred  ;  and  the 
size,  which  is  the  other  distinguishing  characteristic,  must  be  chosen  with  a  view  to  the  food  provided 
for  their  maintenance,  and  not  because  it  is  possible  to  raise  the  individuals  to  a  great,  and  probably, 
unprohtable  weight.  The  fineness  of  the  bone,  and  the  broad,  though  also  deep,  form  of  the  chest, 
denote  in  this,  as  in  the  other  species,  a  disposition  to  make  fat  with  a  moderate  consumption  of  food  ; 
and  while  it  may  lie  advisable  to  prefer  the  larger  breeds  in  those  places  where  bacon  and  flitches  are 
In  most  demand,  the  smaller  breeds  are  most  esteemed  for  pickling,  and  are,  beyond  all  doubt,  most 
profitable  to  those  farmers  who  allow  them  little  else  than  the  range  of  the  farm-yard  and  the  offals  of 
the  kitchen. 
7286.  The  Berkshire  breed  {fig.  901.)  is  distinguished  by  being  in  general  of  a  tawny,  white,  or  reddish 
901  colour  ;  spotted  with  black ;  large  ears  hanging  over  the  ^'es ; 

thick,  close,  and  well  made  in  the  body  ;  legs  short ;  small  in 
the  bone ;  having  a  disposition  to  fatten  quickly ;  and  when 
well  fed,  the  flesh  is  fine.  Berkshire  has  been  long  famous  for 
its  breed  of  swine,  which,  as  it  now  stands,  is,  in  the  third 
class,  in  point  of  size,  excellent  in  all  respects,  but  particularly 
as  a  cross  for  heavy,  slow-feeding  sorts.  It  h.ns  extended  itself 
from  the  district  from  which  it  takes  its  name  over  most  parts 
of  the  island;  is  the  sort  mostly  fattened  at  the  distilleries; 
feeds  to  a  great  weight ;  is  good  for  either  pork  or  bacon  ;  and 
is  supposed  by  many  as  the  most  hardy,  both  in  respect  to  their 
nature  and  the  food  on  which  they  are  fed. 

7-87.   The  Hampshire  breed  {Jig.  902.)  are  large,  longer  in  the 

body  and  neck,  but  not  of  so  compact  a  form  as  the  Berkshire ; 

they  are  mostly  of  a  white  colour,  or  spotted,  and  are  well  disposed  to  fatten,  coming  up  to  a  great  weight 

when  properly  managed  in  respect  to  food.    Lawrence  says  they  are  generally  dark  spotted,  some  black,  of 

902  a  longer  and  flatter  make  than  those  of  Berks,  ears  more  pointed, 

head  long  and  sharp,  resembling  the  Essex. 

7288.  The  Shropshire  breed  is  another  large  breed  of  hogs,  which 
are  found  valuable  where  the  keep  is  in  sufficient  abundance  for 
their  support.  They  are  not  so  well  formed  as  those  of  the  Berk- 
shire kind,  or  equal  to  them  in  their  disposition  to  fatten,  or  to  be 
supported  on  such  cheap  food.  The  standard  colour  of  this  breed  is 
white,  or  brindled :  Shropshire  has  long  bred  stores  for  the  supply  of 
the  London  feeders,  and  of  the  Essex  farmers,  who  thus  turn  their 
clovers  to  the  most  profitable  account. 

7289.  The  Gloucestershire  breed  is  likewise  a  larger  breed,  but  in. 
ferior  to  either  of  the  above,  being  tall  and  long  in  shape,  and  by  no 

means  so  well  formed.     The  colour  is  in  general  white.     It  has  two  wattles  lianging  from  the  throat. 
7290.  The  Herefordshire  breed  [fig-  W3.)  is  also  a  large  useful  breed,  but  perhaps  without  possessing  any 
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advantage  over  those  that  have  been  described  above. 

7291.  The  liudgivick  breed  is  a  large  kind  of  swine,  which  the  au- 
thor of  the  S'lrvei/  of  Middlesex  says  is  the  largest  in  the  island, 
met  with  at  the  village  of  that  name,  on  the  borders  of  Sussex  and 
Surrey.  They  feed  to  an  extraordinary  size,  and  weigh,  at  two 
years  old,  nearly  double  or  triple  the  usual  weight  of  other  sorts  of 
iiogs  of  that  age.  As  large  breeds  pay  the  farmers  best  in  many  cases, 
such  a  breed  deserves  to  be  attended  to  in  the  system  of  hog  ma. 
nagement. 

72.12.  The  large  spoiled  iVoburn  breed  is  a  breed  introduced  by  the 
late  Duke  of  Bedford,  being  large  in  size  and  of  various  colours. 
It  is  a  hard,  well  formed,  prolific  sort,  rising  quickly  to  a  large 
weight. 
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7293.  The  Wiltshire  breed  is  a  long-bodied,  low  hog,  hollow  about  the  shoulder,  and  high  on  the  rump, 
middling  large  pointed  ears,  round  bone,  light  in  colour. 

729*.  Yorkshire  breed.  This,  in  the  old  breed,  was  probably  the  worst  large  variety  we  had;  extremely 
long-legged  and  weak-loined,  their  constitution  not  of  the  soundest,  and  bad  sty-pigs  in  the  winter 
season  ;  they  were  yet  quicker  feeders  than  some  of  the  superior  breeds.  They  have  been  improving  some 
years  from  the  Berkshire  cross,  but  are  still  inferior  to  the  north-western  stock,  rendering  a  less  price  at 
market. 

7295.  The  Northamptonshire  breed  was  formerly  a  handsome,  light-eared,  white,  deep-sided  pig,  with 
miiidling  bone,  and  quick  of  proof :  the  breeders  have  since  tried  the  new  Leicester. 

7296.  The  Leicestershire  breed  is,  in  the  original  stock,  large,  deep,  and  flat-sided,  light-spotted,  with 
rather  handsome  head  and  ears.     The  Bakewell  variety  has  much  merit. 

7297.  The  Lincolnshire  breed  was  formerly  light-coloured  and  white,  like  those  of  Northamptonshire 
many  of  them  having  curled  and  wooly  coats.     They  are  middle-sized,  quick.proving  pigs. 

7298.  The  Norfolk  breed  is  a  small,  short,  up-eared  porking  sort,  various  in  colour,  white,  bluish, 
striated,  generally  an  inferior  kind,  which  it  would  be  to  the  interest  of  that  great  corn  county  to  im- 
prove ;  they  are,  however,  of  a  thin-skinned,  quick-proving  kind.  But  in  the  vicinity  of  lA'nn,  and 
generally  on  the  Lincoln  side  of  the  county,  there  is  a  larger  spotted  variety  of  very  good  form  and  qu'alitv 
which  should  be  encouraged. 

7299.  Suffolk  breed.  {Jig.  904.)    This  is  a  small,  delicate,  white  pig,  which  has  for  many  years  had  great 

904  reputation;  and  at  this  time  there  is  not  only  a  strong  prejudice  in 

their  favour  in  their  own  county,  but  they  have  many  advocates  out 
of  it.  They  are  shorter  and  more  pug-formed  than  the  Norfolks,  and 
by  their  dish-face,  and  pendent  belly,  it  may  be  supposed  that  the 
variety  proceeded  originally  from  the  white  Chinese.  Some  of  the 
Suffblks  are  very  handsome,  and  very  regularly  shaped. 

7300.   The  Essex  breed  are  up-eared,  with  long  sharp  heads,  roach- 
backed,  carcasses  flat,  long,  and  generally  high  upon  the  leg,  bone  not 
large,  colour  white,  or  black  and  white,  bare  of  hair,  quick  feeders 
— TJipaiariw"^  « ™sj^  '^"^  great  consumers,  and  of  an  unquiet  disposition.  ' 

i^^^^^^^^SGS^^'  ^oOl.    The  small,  tv/iite,  English  breed  is  met  with  in  many  districts  ; 

—  j_,  rf//g., — "  ij  j5  Qf  jj  ,vi,ite  colour,  thick,  compact,  and  well  made  in  the  body  • 

short  in  the  leg;  the  head  and  neck  well  formed,  and  the  ears  slouch! 
ing  a  little  downwards.  It  is  well  disposed  to  fatten,  and  perfectly  hardy.  It  prevails  much  in  the 
northern  districts. 

7302.  Swing-tailed  breed.  This  is  a  useful  sort  of  the  smaller  kind  of  hogs,  hardy  in  its  nature  and  of 
considerable  weight  in  proportion  to  its  size.  - 

ISOa.  There  are  many  other  varieties  and  subvarieties  in  England  which  it  is  unnecessary  to  notice  here 
Donaldson  remarks,  that  the  Berkshire  and  Hampshire  hogs  are  the  largest ;  but  that  it  is  most  probably 
from  the  Berkshire  stock  that  the  greatest  number  of  the  varieties  of  the  country  have  sprung. 

7.304.  O.fthe  Highland  breeds,  that  of  the  Hebrides,  supposed  by  Dr.  Walker  to  be  the  original  is  of  the 
smallest  size,  neither  white  nor  yellow,  but  of  a  uniform  grey  colour,  and  shaggy,  with  long'hair  and 
bristles  ;  they  graze  on  the  hills  like  sheep  ;  their  sole  food  is  herbage  and  roots,  and  on  these  they  live 
the  whole  year  round,  without  shelter,  and  without  receiving  any  other  sustenance.  In  autumn  when 
they  are  in  the  best  order,  their  meat  is  excellent,  and  without  any  artificial  feeding;  but  when  driven  to 
the  low  country,  they  fatten  readily,  and  rise  to  a  considerable  bulk.  {Walker's  Hebrides  vol  ii  p  17  ) 
In  the  Orkney  islands  they  are  commonly  of  a  dark  red  or  nearly  black  colour,  and  have  Ion"  bristles  with 
a  sort  of  coarse  wool  beneath  them.  °  ' 

730.1.  The  old  Irish  breed  are  a  long-legged,  thinsided,  lank,  haggard,  unprofitable  sort  of  swine  •  but 
where  they  have  been  crossed  with  the  Berkshire,  they  are  considerably  improved.  ' 

Sect.  II.      Breeding  and  Bearing  of  Swine. 
7.106.   In  the  breeding  of  swine,  whatever  be  the  variety,  the  most  perfect  and  best 
formed  boar  and  sow  should  be  chosen,  and  a  due  regard  paid  to  their  a^e,  time  of 
copulation,  period  of  gestation,  farrowing,  castrating  or  spaying,  and  wcanin^.  ' 

■.x7,^°^-  J"' f  [Opsins  tjt(^  boar  and  sow,  regard  must  be  had  to  their  size,  as  well  as  i)erfection  of  form 
Where  food  is  abundant,  or  the  object  of  the  progeny  is  the  production  of  bacon  and  flitches  the  larger 
breeds  as  already  observed,  are  to  be  pieferred  :  but  where  food  is  scarce  or  uncertain,  as  in  the  case  of 


^^rvlwFJ  f    K  '  °'^/'^^""^  ^^\  '"'^  ''^'^  •'"'■'''  "^"f  *•  ^'°'^'  "'  ^"^^""'^  l'"^"-  the  smaller  breeds,  as  the 
Berkshire,  are  to  be  preferred.     A  breeding  sow  ought  to  have  a  large  capaiious  belly,  and  not  to  be  too 
much  inclined  to  obesity.     To  check  this  tendency,  some  allow  them  to  breed  five  tinics  in  two  vcais 
730S.   fhenge  of  the  boar  should  not  be  less  than  a  year,  as  he  will  then  be  at  his  full  growth  •  nor' that 
fffor  thrshlmbles  ""  '  ^^  '"""^  ^^  "'^^  "'  ^^'"'"'^'"S  i'^r  three  or  five  years,  and  Uien  fed 

7309.   The  period  of  gestation  in  swine  is  about  four  months,  so  that  two  litters  may  be  easilv  nroduced 
u  a  year,  five  m  two  years,  or  ten  in  four  years.  ^  ^  proaucea 


1nr„o     1V1       »K      f'^"'"^'^'  ^^  'f.generally  the  case  upon  corn  farms  in  summer,  if  the  stock  of  them  i« 

parfurit^n  at  all'setions.''  '"  ^'^"        "  "^'"^"''  '=°P"'^"°"  should  Uo  so'contrived  as  to  produce 

7311.   The  usual  produce  is  from  .ibout  eight  to  ten  or  twelve  pigs  in  the  kirge  but  more  in  the  smaller 

breeds,  which  m  general  bring  the  greatest  number,  and  the  moA  early.     Twenty  swiiTareestimaTed^^ 

brmg  at  an  average  seven  pigs  and  a  half  each  for  their  first  litter  ;  but  the  number  vLfesmuc^i   and 

^VlUr?T^  P'«'  "^  '"1^°°"  ^""  "'^"^  '^i'-"'  ^y  t'"^  unkindness  of  their  dam,  and  by  casSalUeMo  which 
they  are  more  exposed  than  most  other  young  animals.  "«"■>■>,  10  wnicu 


fr'om'f  IVf  '\''  P"''.^"'-'y  -he;>  ""-"'gV  and  it  ts^advanlageous  early  io  c  uXm  he  pigs  to" A°^ 
l,Tr/.^rf ''r^i.*'  T;"'L''  '"■.°"'"  '"'""'  ^'""^'  ""'^'''J  ^'"1  "''••^J  "••  l^>-^"-  Such  of  the  pb^s  of  both  sexes 
may^trS  atThre?dTf'^A«o??ev:.r^'eX''-"''''  °'  ''""''  ^^'^'^^  ^'^°"'  ^  "''""^  °'^'  ^"'  »^'-"°^ 

k!K  ai^  of  hllVairv  '{'f.P""-'^'^'^"'-  The  cottiger's  ,;ig  must  be  co„tenfed\ri?h"he  sc'L'ntVomds  of  hi" 
are  ^ri  ,.H  nr  .h»  .^,  '^^  "'SI  P^lnfe  generally  of  a  single  cow  ;  towards  the  end  ofautumna  few  potatoes 
f.nt.^?,  f  I  ^  PUi^Posc  of  preparing  it  for  the  slaughter,  and  perhaps  a  little  meal  is  mixed  witVboMed 
l»fPl„  f!f  LfiT'^''  "■■  t«o  before.  Such  pigs,  however,  often  tilrive  amazingly,  make  twelves  mode 
rately  fat,  and  form  a  most  valuable  addition  to  tlic  winter  stores  of  their  owners.     In  the  south  e??^^; 
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counties  of  Scotlanii,  the  liinds  or  married  ploughmen  are  commonly  allowed  to  keep  a  pig  each,  which 
they  feed  in  this  manner,  and  from  whicli  their  families  derive  much  benefit  at  very  little  expense.  Near 
woods,  acorns,  mast,  and  other  seeds,  as  well  as  some  roots  and  vermin,  attbrd  excellent  nourishment. 
On  many  corn  farms,  the  chief,  and  not  unfrcquently  the  only,  dependence  of  swine  is  on  the  straw-yards. 
The  sweepings  of  the  barn  floor,  corn  left  upon  the  straw,  and  oats  found  among  the  dung  of  horses,  with 
a  share  of  the  turnips  given  to  the  cattle  in  winter,  and  of  the  clover  in  summer,  afTord  ample  subsistence 
to  swine,  in  the  proportion,  perhaps,  of  one  to  every  five  or  six  acres  under  corn,  clover,  and  turnips.  The 
kitchen  and  dairy  give  some  assistance  to  pigs  newly  weaned,  and  also  to  such  as  are  soon  to  be  slaughtered. 
A  great  many  are  killed  when  about  a  year  old,  that  have  never  been  fed  at  any  expense  that  can  be 
estimated.  A  few  pigs,  if  of  a  good  breed,  will  always  be  moderately  fat  at  that  age  with  the  run  of  the 
straw-yard,  and  their  flesh  is  of  an  excellent  quality. 

731*.  To  prevent  sivine  from  digging  in  the  soil,  the  best  method  is  to  cut  the  two  strong  tendons  of  their 
snouts  with  a  sharp  knife,  about  an  inch  and  a  half  from  the  nose.  This  may  be  done  with  little  pain, 
and  no  prejudice,  to  the  animal  when  about  two  or  three  months  old.  The  common  practice  of  restrain- 
ing them  by  rings  fixed  in  the  snout  is  painful  and  troublesome  ;  they  must  be  replaced  as  often  as  they 
give  way,  and  that  happens  so  frequently  that  rings  afford  but  little  security  against  this  nuisance. 

Sect.  III.     Fattening  of  Swine. 

7315.  The  following  si/steni  ofreaiing  and  fattening  swine  on  an  arable  farm  is  recom- 
mended by  a  writer  in  tlie  Farmers  Alagazine. 

7316.  Upon  a  tillage  farm  consisting  of  three  hundred  acres,  whereof  two  hundred  are  kept  under  the 
plough,  he  is  of  opinion  that  a  considerable  sura  may  be  annually  gained  from  keeping  swine,  were  the 
management  arranged  in  a  systematic  manner.  One  main  advantage  of  such  a  branch  of  rural  economy 
arises  from  little  or  no  capital  being  required  to  carry  it  on,  while  the  trouble  and  outlay  attending  it 
scarcely  deserve  notice.  With  the  addition  of  one  acre  of  broad  clover,  and  one  acre  of  tares,  for  the 
summer  and  autumn  months,  and  the  like  extent  of  ground  for  turnips  and  yams  during  the  winter  and 
spring  months,  this  stock  of  swine  may  be  amply  supported. 

7-'317.  Were  two  breeding  sows  kept  on  a  farm  of  the  size  mentioned,  and  their  produce  reared  by  the 
farmer,  it  may  be  calculated  that  forty  swine,  weighing  seven  or  eight  stone  each,  would  be  annually  fed 
off,  in  the  month  of  January  and  February  each  year,  the  time  when  pork  is  most  in  demand.  That 
such  a  number  of  swine  can  be  supported  and  fed  upon  the  offals  of  a  three-hundred-acre  farm,  and  the 
other  auxiliary  articles  specified,  may  be  pronounced  a  certain  fact. 

7318.  T/ie  breeds  he  recommends  are  the  hardy  smaller  sized  varieties  ;  because  he  has  found  that  such 
breeds  will  thrive  and  grow  fat  where  larger  and  finer  breeds  would  starve. 

7319.  The  mode  of  management  is,  that  a  boar  and  two  good  sows  of  a  proper  age  should  constantly  be 
kept,  and  that  one  young  sow  shall  annually  be  reared,  in  order  to  supply  the  others  when  they  pass 
maturity.  He  would  cast  off  the  oldest  sows,  i.  e.  feed  them  when  they  arrive  at  three  years  of  age, 
which,  of  course,  would  cause  four  sows  to  be  in  hand  at  one  time.  These  annually  would  produce  more 
than  the  forty  pigs  which  are  to  be  held  on  ;  but  the  remainder  might  be  sold  as  they  are  weaned,  there 
being  a  regular  and  steady  demand  in  most  parts  of  the  country  for  young  pigs.  He  has  for  a  number  of 
years  kept  a  stock  of  swine  in  the  way  recommended.  They  go  at  large  in  the  court  or  yard  belonging  to 
the  farm,  and  receive  a  feeding  of  offal  grain  in  the  morning,  and  of  yams  or  turnips  in  the  evening  j  and 
the  meat  fed  in  this  way  has  constantly  drawn  the  highest  price.  They  get  also  the  dish-washings  of  the 
house,  any  milk  or  whey  that  remains  unconsumed,  and  have  the  dunghill  to  roam  upon,  where  perhaps 
more  food  is  to  be  gathered,  especially  if  the  horses  are  fed  upon  unbroken  grain,  than  is  commonly 
imagined.  It  will  readily  be  concluded  that,  under  this  mode  of  management,  the  latter  end  of  summer 
and  the  harvest  months  is  the  critical  period  for  carrying  on  a  stock  of  swine.  During  these  months 
little  threshing  goes  forward,  and  horses  seldom  receive  any  corn  for  aliment;  hence  all  that  can  be  con- 
sistently attempted  is  to  keep  the  animals  in  a  growing  state,  and  prepare  them  for  fattening  cleverly, 
when  food  of  a  more  nutritious  quality  can  be  procured.  Clover  and  tares  will  do  this  effectually,  the 
last  particularly  so  when  in  a  podded  state.  Turnips  can  also  be  got  by  the  end  of  September ;  and  it 
must  be  recollected,  that  through  the  summer  months  a  considerable  quantity  of  milk  and  whey  can  be 
given,  upon  which  swine  will  be  found  to  thrive  heartily.  He  does  not  know  a  more  beneficial  stock  upon 
a  farm  than  swine,  so  long  as  the  quantity  kept  is  in  proportion  to  the  extent  of  offals  about  the  premises. 
The  other  articles  recommended  are  merely  meant  to  render  the  consumption  of  offals  more  beneficial,  to 
carry  on  the  stock  at  periods  when  such  offals  are  scarce.  The  charge  of  attendance  is  very  small ;  indeed, 
the  benefit  gained  by  the  dunghill  will  more  than  compensate  the  expenses  incurred.  To  make  as  much 
profit  from  cattle  or  sheep  requires  a  great  advance  of  money  ;  but  in  the  article  of  swine  hardly  any  is 
necessary,  while  the  most  part  of  the  articles  consumed  cannot,  in  any  other  way,  be  converted  to  such 
beneficial  purposes. 

7320.  In  fattening  for  bacon  and  flitches,  the  larger  breeds  are  chosen;  and  in  breweries,  distilleries, 
cileries,  and  dairies,  fed  on  grains,  oil-cake,  and  milk  ;  but  where  arable  farmers  keep  swine  of  this  de- 
scription, as  is  the  practice  in  some  of  the  western  counties,  the  method  is  to  rear  chiefly  on  raw  potatoes 
and  .Swedish  turnips,  and  to  fatten  on  these  roots,  boileJ  or  prepared  by  steam,  with  a  mixture  of  oat, 
barley,  or  bean  and  pea  meal.  Their  troughs  should  be  often  replenished  with  a  small  quantity  of  food 
at  a  time,  and  kept  always  clean  ;  and  their  food  changed  occasionally,  and  seasoned  with  salt.  If  proper 
care  be  taken,  says  a  late  writer,  a  feeding  pig  should  not  consume  more  than  six  Winchester  bushels  of 
oats  made  into  meal.  It  ought  to  be  shelled  before  it  is  ground,  the  same  as  for  family  use,  but  need  not 
be  sifted.     (Henderson's  Treatise  on  Swine,  p.  26.) 

7321.  In  fatting  suclcing  pigs,  all  that  is  requisite  is  to  keep  the  mother  well  lodged  and  nourished. 
Weaned  pigs  when  to  be  fatted  are  kept  constantly  on  whey,  or  skim-milk  or  buttermilk,  with  frequently 
an  addition  of  peas  or  beans,  or  barley-meal.  Such  good  keeping  not  only  makes  them  increase  rapidly 
in  size,  but  renders  them  fit  for  the  butcher  at  an  early  age.  Swine  are  sold  to  the  butcher  at  different 
ages,  and  under  different  names ;  as  pigs  when  a  few  weeks  old ;  as  porkers  at  the  age  of  five  or  six 
months  ;  and  as  full  grown  hogs  at  from  eighteen  months  to  two  years  old.  The  young  pigs  are  commonly 
roasted  whole;  Uie  porkers  are  used  as  fresh  or  pickled  pork  ;  and  the  full  grovvn  hogs  are  for  the  most 
part  converted  into  ham  and  bacon.  The  demand  for  porkers,  which  for  London  in  particular  is  very 
great,  and  which  continues  almost  throughout  the  year,  is  chiefly  supplied  from  the  dairies  within  reach  of 
that  metropolis. 

Sect.  IV.     Cttring  of  Pork  and  Bacon. 

7322.  The  curing  or  pickling  of  pork  is  carried  on  to  a  considerable  extent  at  many  of 
our  sea-ports. 

7323.  The  carcass  is  cut  in  pieces,  and  packed  in  cases  or  kits  made  for  the  purpose,  containing  from 
one  to  two  hundred  weight.  Salt  is  dissolved  in  water  till  the  mixture  be  strong  enough  to  swim  an  egg ; 
it  is  then  boiled,  and,  when  cold,  poured  upon  the  pork ;  when  the  end  of  the  cask  is  fixed  in,  the  article 
is  ready  for  being  sent  to  market.  Henderson,  a  late  writer,  has  given  particular  directions  for  the  curing 
of  bacon,  founded  upon  a  long  course  of  experience,  which,  therefore,  deserves  to  be  more  generally 
known. 
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7324.  The  curing  of  bacon  is  thus  described  by  Henderson,  after  much  experience  .  — 
7325.  After  the  cai-cnss  has  hung  all  night,  lay  it  upon  a  strong  table,  or  bench,  upon  its  back  ;  cut  off 
the  head  close  by  the  ears,  and  cut  the  hinder  feet  so  far  below  the  hough  as  will  not  disfigure  the  hams, 
and  leave  plenty  of  room  to  hang  them  by;  then  take  a  cleaving  knife,  and  if  necessary,  a  hand  mallet, 
and  divide  the  carcass  up  the  middle  of  the  back-bone,  laying  it  in  two  equal  halves :  then  cut  the  ham 
from  the  side  by  the  second  joint  of  the  back-bone,  which  will  appear  on  dividing  the  carcass  ;  then  dress  the 
ham,  by  paring  a  little  off  the  flank  or  skinny  part,  so  as  to  shape  it  with  a  half  round  point,  clearing  off 
any  top' fat  that  may  appear  ;  the  curer  will  next  take  off  the  sharp  edge  along  the  back-bone  with  his  knife 
and  mallet,  and  slice  ofi"  the  first  rib  next  the  shoulder,  where  he  will  perceive  a  bloody  vein,  which  he 
must  take  out ;  for  if  it  is  left  in,  that  part  is  apt  to  spoil.  The  corners  must  be  squared  off  where  the  ham 
was  cut  out 

7o2G.  In  killing  a  number  of  swine,  what  sides  you  may  have  dressed  the  first  day  lay  upon  some  flags 
or  boards,  piling  them  up  across  each  other,  and  giving  each  pitch  a  powdering  of  saltpetre,  and  then  cover- 
ing it  with  salt :  proceed  in  the  same  manner  with  the  hams,  by  themselves,  and  do  not  omit  giving  them 
a  little  saltpetre,  as  it  opens  the  pores  of  the  flesh  to  receive  the  salt,  and  besides,  gives  the  ham  a  pleasant 
flavour,  and  makes  it  more  juicy.  Let  them  lie  in  this  state  about  a  week,  then  turn  those  on  the  top 
undermost,  giving  them  a  fresh  salting:  after  lying  two  or  three  weeks  longer,  they  may  be  hung  up  to 
dry  in  some  chimney,  or  smoke  house;  or,  if  the  curer  chooses,  he  may  turn  them  over  again  without 
giving  them  any  more  salt,  in  which  state  they  may  lie  for  a  month  or  two  without  catching  any  harm, 
until  he  has  convenience  for  drying  them.  Henderson  practised  for  many  years  the  custom  of  carting  his 
flitches  and  hams  through  the  country  to  farnvhouses,  and  used  to  hang  them  in  their  chimneys  and  other 
p&rts  of  the  house  to  dry,  some  seasons,  to  the  amount  of  five  hundred  carcasses  :  this  plan  he  soon  found 
was  attended  with  a  number  of  inconveniences,  and  therefore  he  invented  a  smoking-house. 

7^27.  Henderson's  smuhing-house  is  about  twelve  feet  square,  and  the  walls  about  seven  feet  high  :  one 
of  these  huts  requires  six  joists  across,  one  close  to  each  wall,  the  other  four  laid  asunder,  at  proper  dis- 
tances. To  receive  five  rows  of  flitches,  they  must  be  laid  in  the  top  of  the  wall ;  a  piece  of  wood  strong 
enough  to  bear  the  weight  of  one  flitch  of  bacon  must  be  fixed  across  the  belly  end  of  the  flitch,  by  two 
strings,  as  the  neck  end  must  hang  downwards  :  the  piece  of  wood  must  be  longer  than  the  flitch  is  wide, 
so  that  each  end  may  rest  upon  a  beam ;  they  may  be  put  so  near  to  each  other  as  not  to  touch  ;  the  width 
of  it  will  hold  twenty-four  flitches  in  a  row,  and  there  will  be  five  rows,  which  will  contain  one  hundred 
and  twenty  flitches  :  as  many  hams  may  be  hung  at  the  same  time  above  the  flitches  contrived  in  the  best 
manner  we  can.  The  lower  end  of  the  flitches  will  be  within  two  and  a  half  or  three  feet  of  the  floor, 
which  must  be  covered  five  or  six  inches  thick  with  sawdust,  and  must  be  kindled  at  two  diffferent  sides ; 
it  win  burn,  but  not  cause  any  flame  to  injure  the  bacon.  The  door  must  be  kept  close,  and  the  hut  must 
have  a  small  hole  in  the  roof,  so  that  part  of  the  smoke  may  ascend.  That  lot  of  bacon  and  hams  will  be 
ready  to  pack  up  in  a  hogshead,  to  send  off  in  eight  or  ten  days,  or  a  little  longer,  if  required,  with  very 
little  loss  of  weight.  After  the  bacon  is  salted,  it  may  lie  in  the  salt-house  as  described,  until  an  order  is 
received,  then  immediately  hang  it  up  to  dry.  Henderson  found  this  smoke-house  to  be  a  great  saving, 
not  only  in  the  expense  and  trouble  of  employing  men  to  cart  and  hang  it  through  the  country,  but  it  did 
not  lose  nearly  so  much  weight  by  this  process. 

7328.  In  the  disposal  of  bacon,  whatever  is  shipped  for  the  London  market,  or  any  other,  both  bacon  and 
hams,  must  be  packed  into  a  sugar  hogshead,  or  something  similar,  to  hold  about  ten  hundred  weight. 
Bacon  can  only  be  cured  from  the  middle  of  September  until  the  uiiddle  of  April.  {Henderson's  Treatise 
OH  Swine,  p.  39.) 

Sect.  V.     Diseases  of  Suine. 
7329.   Sivine  are  subject  to  various  diseases,  but  according  to  Lawrence  they  are  not 
easily  doctored. 

7330.  Thet/  are  subject,  he  says,  to  pox  or  measles,  blood  striking,  staggers,  quincy,  indigestion,  catarrh, 
peripneumonia,  and  inflammation  of  the  lungs  called  heavings.  When  sick,  pigs  will  eat,  and  they  will 
take  medicine  in  their  wash  ;  when  they  will  not  eat,  there  is  no  help  for  them.  As  aperients,  cleansers, 
and  alteratives,  sulphur,  antnnony,  and  madder  are  our  grand  specifics,  and  they  are  truly  useful.  As 
cordials  and  tonics,  treacle  and  strong  beer,  in  warm  wash,  and  good  peas  and  pollard.  In  the  measles, 
sulphur,  &c.  and,  if  the  patient  require  it,  give  cordials  now  and  then  ;  in  staggers,  bleeding,  fresh  air, 
and  perhaps  nitre ;  in  catarrh,  a  warm  bed,  and  warm  cordial  wash  ;  and  the  same  in  quincy,  or  inflam- 
mation of  the  glands  in  the  throat.  '  If  external  suppuration  appear  likely,  discharge  the  matter  when 
ripe,  and  dress  with  tar  and  brandy,  or  balsam.  The  heavings  or  unsoundness  of  the  lungs  in  pigs,  like 
the  unsoundness  of  the  liver  in  lambs,  is  sometimes  found  to  be  hereditary  ;  there  is  no  remedy.  This 
disease  in  pigs  is  often  the  consequence  of  colds  from  wet  lodging,  or  of  hasty  feeding  in  a  poor  state;  in 
a  certain  stage  it  is  highly  inflammatory,  and  without  remedy,  tjnction  with  train  oil,  and  the  internal 
use  of  it,  have  been  sometimes  thought  beneficial. 


Chap.   VIII. 

Of  the  Goat,  Rabbit,  Hare,  Dormouse,  Deer,  and  various  other  Animals,  that  are  or  may 
he  subjected  to  British  Agriculture. 
7331.    The  goat  (Capra  ^' g&gr us  L.,  Jig.  905.)  is  a  native  of  many  mountainous  parts 
905  of  Europe,  Africa,  Persia,  and  India :   he  is  domes- 

ticated throughout  Europe,  feeds  on  branches  of 
shrubs,  on  lichens,  hemlock,  &c.  ;  is  seldom  destitute 
of  horns,  of  active  habits  like  the  deer,  treacherous, 
petulant,  roaming,  and  lascivious  ;  gravid  four  months 
and  a  half,  brings  from  one  to  two  at  a  birth,  and 
lives  ten  or  twelve  years.  The  female  will  allow 
itself  to  be  sucked  by  the  young  of  various  other 
animals  ;  and  a  foal  which  has  lost  its  mother  has 
been  seen  thus  nourished  by  a  goat,  which,  in  order 
to  facilitate  the  process,  was  placed  on  a  barrel.  The 
attachment  between  the  nurse  and  foal  appeared 
strong  and  natural :  in  its  internal  structure,  it  ex- 
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tremely  resembles  sheep,  but  is  far  superior  to  them  in  alertness,  sentiment,  and  intelli- 
gence. The  goat  approaches  man  without  difficulty,  is  won  by  kindness,  and  capable  of 
attachment.  The  extremely  unpleasant  odour  attending  these  animals  is  supposed  to  be 
beneficial,  and  horses  appear  so  much  refreshed  by  it,  that  a  goat  is,  on  this  account,  often 
kept  in  tlie  stables  of  the  great.  It  is  a  singular  local  peculiarity,  that  in  Angora  only, 
the  animals  of  the  Capra,  OVis,  and  2-epus  tribe,  have  long  soft  silky  hair. 

7332.  The  Angora  goat,  a  native  of  Turkey,  is  chiefly  valued  for  its  exquisitely  fine  hair  down,  which 
grows  under  its  coar.^e  hair,  and  of  wliich  the  Cashmere  shawls  are  manufactured.  The  down  is  obtained 
by  gently  combing  them.  A  considerable  number  of  this  breed  were  imported  into  France  from  Persia,  in 
1819,  and  stationed  at  St  Omers,  with  a  view  to  their  increase,  and  the  establishment  of  the  shaw!  manu- 
facture. The  kids  of  this  flock  are  said  to  be  abundantly  covered  with  down  and  hair,  and  saperior 
in  strength  and  appearance  to  indigenous  French  kids  of  the  same  age.  It  is  a  common  opinion,  that  the 
down  of  this  goat  degenerates  when  the  animals  are  removed  from  the  pasturage  of  Angora  ;  but  this  is 
likely  in  part  to  arise  from  the  neglect  of  cleaning  and  washing  them,  which  at  Angora  is  so  assiduously 
attended  to.  By  a  late  Report  of  M,  Terncaux  to  the  Paris  Agricultural  Society,  the  French  Angoras 
have  inci-eased  in  number,  and  prosper  equally  with  the  native  variety. 

7333.  The  Syrian  goat  (Jig.  906.)  is  remarkable  for  its  pendulous  ears,  and  is  common  throughout  the 
East,  in  Egypt,  and  on  the  coast  of  Africa.  It  has  likewise  been 
introduced  into  Sicily,  but  can  only  be  kept  in  health  in  very 
warm  situations. 

7334.  T/ie  Chnynois  goat,  a  native  of  Switzerland,  is  a  species  of 
antelope,  and  will  be  afterwards  noticed. 

7335.  The  goats  qf  Wales  axe  generally  white,  and  are  both 
stronger  and  larger  than  those  of  other  hilly  countries.  Their 
flesh  is  much  used  by  the  inhabitants,  and  often  dried  and  salted, 
and  substituted  for  bacon.  The  skins  of  the  kids  are  much 
valued  for  gloves,  and  were  formerly  employed  in  furniture,  when 
painted  with  rich  colours,  of  which  they  are  i>articularly  capable, 
and  embellished  with  ornamental  flowers,  and  works  of  silver 
and  gold.  The  goat  may  be  of  some  advantage  in  rocky  barren 
countries,  where  nothing  else  can  get  a  support  for  life.  They 
will  climb  the  steepest  rocks,  and  there  browse  upon  briers, 
heath,  and  shrubs  of  various  kinds,  which  other  creatures  will 
not  taste  of.  They  will  feed  on  grass  in  pastures  ;  but,  as  they 
love  browsing  on  trees  much  better,  great  care  should  be  taken 
to  keep  them  from  valuable  plantations. 

7336.  The  produce  of  the  goat,  from  which  advantage  is  chiefly  obtained,  is  the  milk,  which  it  yields  in 
large  quantities,  and  which  is  accounted  the  best  milk  of  all  animals.  They  mix  this  and  cows'  milk 
together  in  some  parts  of  the  kingdom,  and  a  very  valuable  cheese  is  made  from  it.  Besides  this,  the  kids 
or  young  goats  are  very  fine  food,  and  the  best  kinds  bring  forth  two  or  three  at  a  time,  and  that  twice  a 
year. 

7337.  Goafs  hair  is  also  valuable ;  it  may  be  sheared  as  the  wool  from  sheep,  and  is  excellent  for  making 
ropes  that  are  to  be  used  in  the  water,  as  they  will  last  a  great  while  longer  than  those  made  in  the  com- 
mon way.     A  sort  of  stuff  is  also  made  of  it  in  some  places. 

7338.  The  suit  of  the  goat  is  also  in  great  esteem,  and  many  of  the  inhabitants  of  Caernarvonshire  kill 
them  merely  for  the  sake  of  their  fat,  which  makes  candles  of  a  superior  quality  to  the  common.  Of  their 
horns  excellent  handles  are  made  for  tucks  and  penknives.  The  skin  is  peculiarly  well  adapted  for  the 
glove  manufactory,  especially  that  of  the  kid,  as  it  takes  a  dye  better  than  any  other  skin.  The  old  skin 
is  also  of  great  use,  being  preferred  to  that  of  the  sheep,  and  the  flesh  affords  a  cheap  and  plentiful  pro- 
vision in  the  winter  months,  particularly  when  the  kids  are  brought  to  market.  The  haunches  of  the  goat 
are  frequently  salted  and  dried,  and  supply  all  the  uses  of  bacon  :  this  by  the  Welsh  is  called  coch  yr  wden, 
or  hung  venison. 

7339.  The  kind  of  goals  far  keeping  to  advantage  should  be  chosen  in  this  manner:  —  The  male 
should  have  a  large  body,  his  hair  should  be  long,  and  Ids  legs  straight  and  stiff;  the  neck  should  be  plain 
and  short,  the  head  small  and  slender,  the  horns  large,  the  eyes  prominent,  and  the  beard  long.  The 
female  should  have  a  large  udder,  with  large  teats,  and  no  horns,  or  very  small  ones.  Goats  should  be 
kept  in  flocks,  that  they  may  not  straggle ;  and  they  should  have  good  shelter  both  in  summer  and  in 
winter,  the  heat  and  cold  being  both  prejudicial  to  them,  and  coupled  in  December.  They  should  have 
no  litter  in  winter,  but  only  a  paved  floor  kept  clean.  The  kids  are  to  be  brought  up  for  the  table  in  the 
same  manner  as  our  Iambs  are. 

7340.  The  Cashmere  shawl  goat  has  been  successfully  introduced  into  England,  by  C.  T.  Tower,  Esq.  of 
Weald  Hall,  E.5sex  ;  and  as  that  gentleman  by  this  time  must  have  some  of  his  flock  to  dispose  of,  we  think 
their  introduction  among  cottagers  lor  their  wool,  and  also,  as  suggested  {Gard.  Mag.  vol.  v.  p.  53^.),  for 
their  milk,  a  fair  subject  for  some  of  our  female  readers  to  speculate  on.  This  variety  of  the  common  goat, 
or  probably  it  may  be  a  distinct  species,  is  a  Hne-looking  animal,  and  would  be  very  ornamental  in  a  park, 
on  a  ruin,  on  the  roof  of  a  cottage,  or  in  a  churchyard.  It  would  also  be  very  pleasant  to  have  a  home- 
made Cashmere  shawL  We  shall  therefore  giveall  the  information  we  can  on  the  subject  from  Mr.  Tower's 
account,  as  published  in  the  last  volume  (xlvi.)  of  the  Transactions  of  the  Society  of  Arts.  The  Cashmere 
goat  was  brought  from  Persia  to  France  during  the  time  of  Napoleon,  and  under  his  patronage,  by  the 
celebrated  M.  Terneaux,  in  1823.  Mr.  Tower,  happeningat  thattime  tobein  Paris,  purchased  four  of  them, 
two  males  and  two  females,  and  succeeded  in  conveying  them  safely  to  his  residence  in  Essex.  The  soil  of 
the  park  at  Weald  Hall,  where  they  have  been  kept  ever  since,  is  moist,  and  the  situation  is  much  exposed. 
The  animals  have,  nevertheless,  continued  in  health  and  multiplied  rapidly  ;  so  that  his  present  flock 
consists  of  twenty-seven,  including  the  four  original  ones.  Of  these  latter  a  polled  female,  which  was  old 
when  purchased  by  him,  has  every  year  produced  at  least  one  kid,  and  has  twice  had  twins.  Those  indi- 
viduals of  which  the  horns  cross  are  in  Persia  esteemed  the  best ;  and  one  of  Mr.  Tower's  last  year's  kids 
has  this  peculiarity.  They  show  no  impatience  of  cold,  and  are  very  healthy,  requiring  only  the  occa- 
sional shelter  of  a  shed,  in  very  rough  weather.  In  spring,  summer,  and  autumn,  they  graze  like  sheep ; 
and  during  winter  have  been  fed  with  hay,  and  refuse  vegetables  from  the  garden  ;  but  their  favourite 
food  is  gorse  (f/^lex  europ£E''a1,  which  they  devour  eagerly,  without  being  annoyed  by  its  prickles.  They 
damage  young  plantations,  but  not  more  than  other  goats  or  deer  will  do.  They  breed  very  early  ;  three 
of  Mr.  Tower  s  goats  this  year  produced  kids  before  they  were  themselves  a  twelvemonth  old.  A  i'ew 
produce  brown  wool ;  but  that  of  far  the  greater  proportion  of  the  goats  is  white,  and  this  latter  is  more 
valuable  than  the  other.  The  coat  is  a  mixture  of  long  coarse  hair,  and  of  short  fine  wool :  this  latter 
begnis  to  be  loose  early  in  April ;  and  is  collected  easily  and  expeditiously  by  combing  the  animals  two  or 
three  times,  with  such  a  comb  as  is  used  for  horses'  manes.  A  good  deal  of  the  long  hair  comes  off  at  the 
same  time,  but  the  manufacturer  has  found  no  ditticulty  in  separating  it.  The  produce  of  a  male  is  about 
four  ounces,  and  of  a  female  about  two  ounces.  Two  pounds  of  wool  as  it  comes  ott'tht  goat's  back  may 
be  estimated  to  make  one  shawl,  fifty  four  inches  square.  It  will  therefore  require  ten  goats,  male  and 
female,  to  furnish  materials  for  one  shawl.    Mr.  Tower  has  this  year  had  three  shawls  made  of  his  wool. 
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one  of  which  was  examined  by  tlie  committee  of  manufacturers.  The  yarn  was  spun  by  Messrs.  Pease, 
of  Darlington,  and  was  woven  by  Messrs.  Miller  and  Sons,  of  Paisley.  Mr.  Tower's  shawl  was  compared 
with  one  made  in  Scotland,  of  French  shawl.goat  wool,  to  which  it  was  evidently  far  superior.  It  was 
also  compared  with  a  shawl  of  M.  Terncau's  own  make  ;  and  was  considered  by  very  competent  judges 
to  be  superior  to  tliis  also.     {Trans.  Soc.  Arts,  vol.  xlvi.  as  quoted  in  Gard.  Mag.  vol.  vii.) 

7341.    The  rabbit  (iepus  Ciiniculus  L.,Jig.  907.)   is  indigenous  in  most  temperate 
climates,  but  not  so  far  to  the  north  as  the  hare. 

90V  7342.  Ill  a  ivild  state  it  forms  long  winding  burrows  ;  keeps  its 

hole  by  day ;  feeds  morning,  evening,  and  night  on  vegetables 
and  grain  ;  is  the  prey  of  hawks,  badgers,  polecats,  and  caught 
by  ferrets  ;  gravid  thirty  days,  brings  from  four  to  eight  young, 
five,  and  sometimes  as  many  as  seven  times  a  year.  The  varieties 
common  in  Britain  are  the  white,  black,  variegated,  and  silvery 
grey.  The  hare  and  rabbit  are  distinguished  from  each  other 
externally,  chiefly  by  the  proportional  length  of  the  hind  legs  to 

_^ ^        that  of  the  back,  and  in  the  ears  of  the  hare  being  longer,  and 

::* ^\»rihW^ ^"^^^''^^-     those  of  the  rabbit  shorter  than  the  head.   The  haunts  of  rabbits 
'  "*Wi-  arp  called  warrens  ;  which  are  most  numerous  in  the  sandy  soils 

of  Norfolk  and  Cambridgeshire.  They  sometimes  extend  to  2U00  or  3000  acres,  and  many  have  been 
hitherto  considered  to  i)ay  better  in  diat  state  than  in  any  other.  Arthur  Young,  however,  has  shown  in 
his  Survey  i)^'  Lincolnstih-e,  that  though  a  rabbit  warren  may  afford  a  high  interest  on  the  capital  of  the 
occupier,  yet  the  rent  it  affords  to  the  owner  of  the  soil  is  less  than  would  ultimately  be  obtained  by  plant- 
ing or  bieaking  up,  and  laying  down  with  chiccory  or  some  other  suitable  herbage  plant.  In  the  mean 
time,  as  they  continue  to  exist,  and  are  subjected  to  a  kind  of  management,  we  shall  submit  a  short 
outline  of  it  under  the  heads  of  extent,  soil  and  situation,  fencing,  stocking,  breeding,  rearing,  and  pro- 
duce.    Afterwards  we  shall  take  a  view  of  the  mode  of  managing  rabbits  in  hutches. 

73+3.  The  cxtertt  of  varrens  varies  from  100  to  3000  acres,  but  a  convenient  size  is  considered  to  be  1500 
or  2000  acres.  The  soil  and  situation  should  be  dry,  sandy,  warm,  and  poor  ;  rich  grass  or  herbage  being 
found  to  produce  a  scouring,  which  sometimes  carries  off  the  greater  part  of  the  stock.  Warrens  are 
generally  enclosed  with  walls  either  of  stone  or  turf,  an  essential  addition  to  the  latter  being  a  coping 
of  furze,  reeds,  or  stiff'  straw.  Palrng  is  used  in  some  places,  but  a  brook  is  found  insufficient,  as  the  rab- 
bits have  been  found  to  swim  across. 

73-W.  Warrens  are  (ften  stocked  by  nature,  and  all  Uiat  art  has  to  do  in  that  case  is  to  protect  the  pro- 
duce; but  in  soirke  cases  they  are  formed  on  ground  where  rabbits  do  not  exist  naturally,  or  where  they 
exist  it  is  considered  desirable  to  change  the  breed, 

7345.  In  stocking  a  warren,  whether  the  surface  be  flat  or  hilly,  artificial  burrows  are  sometimes  made, 
to  reconcile  the  rabbits  to  the  ground,  and  to  preserve  them  from  vermin,  until  they  have  time  to  make 
their  own  burrows.  These  are  bored  with  an  auger  of  a  diameter  large  enough  to  make  a  burrow  of  a 
sufficient  width.  In  a  level  warren,  these  augers  may,  from  time  to  time,  be  found  useful  in  forming 
such  holes.  They,  however,  in  most  cases,  are  capable  of  making  burrows  for  themselves.  Some  warren 
lands  are  stocked  in  the  proportion  of  three  couple  to  an  acre;  while  in  others  it  is  in  a  considerably 
larger  proportion.  In  Lincolnshire,  one  buck  or  male  rabbit  is  said  to  be  sufficient  for  one  hundred  does, 
or  females;  but  this  is  certainly  a  much  larger  proportion  than  in  most  other  districts.  On  the  wold 
warrens  of  Yorkshire,  according  to  Marshal,  one  male  is  considered  sufficient  for  only  six  or  seven  females, 
and  the  nearer  they  can  be  brought  to  that  proportion  the  greater  the  stock  of  young  ones  that  may  be 
expected,  it  being  the  nature  or  economy  of  tne  males  to  destroy  their  young,  especially  when  the  proper, 
tional  number  is  too  great. 

7346.  Ttie  varieties  employed  as  stock  for  warrens  are  the  common  grey  and  silver  grey  breeds :  the 
former  of  which  is  found  to  be  considerably  more  hardy  and  much  better  for  the  purposes  of  food ;  but 
the  latter  has  greatly  the  advantage  in  the  value  of  the  skin.  Till  lately,  the  common  grey  rabbit,  pro- 
bably the  native  wild  rabbit  of  the  island,  was  the  only  species.  At  present,  the  sdver.naired  rabbit  is 
sought  after,  and  has,  within  the  last  few  years,  been  introduced  into  most  warrens.  The  skin  of  the  grey 
rabbit  is  cut ;  that  is,  the  wool  is  pared  off  the  pelt,  as  a  material  for  hats  :  whereas,  that  of  the  silver- 
haired  rabbit  is  dressed  as  fur ;  which,  it  is  s^id,  goes  principally  to  the  East  Indies,  The  colour  is  a  black 
ground,  thickly  interspersed  with  single  white  hairs.  The  skins  of  this  variety  sell  for  about  four  shillings 
a  dozen  more  than  those  of  the  common  sort ;  a  sufficient  induoement  for  prop.igating  it  in  preference  to 
the  grey  breed. 

7347.  T/ie  rabbit  begins  to  breed  at  an  early  age,  as  at  eight,  ten,  or  twelve  months,  going  only  about 
thirty  days  with  young,  the  young  being  little  more  than  three  weeks  old  before  they  appear  from  the  bur- 
rows, during  which  time  they  are  suckled  twice  in  the  day  by  the  mother.  It  is,  therefore,  evident  that 
they  may  breed  seven  times  in  the  course  of  the  year  under  good  keep,  as  the  does  take  the  buck  almost 
immediately  after  producing  their  young.  In  warrens  that  are  enclosed  it  is,  however,  said  that  they 
seldom  breed  more  than  two  or  three  times  in  the  year. 

7348.  Tlie  tnanagenu-ni  of  a  i-abbit  warren  is  a  very  simple  business.  Birds  and  beasts  of  prey  are  to  be 
kept  off'by  taking  them  in  traps ;  dogs  and  cats  kept  off,  and  rats,  moles,  mice,  and  other  vermin  destroyed 
if  abundant  or  troublesome.  Man  himself  is  to  be  guarded  against  in  some  situations.  Additional  food 
is  to  be  supplied  in  the  winter  season,  when  the  weather  is  severe,  such  as  fine  green  hay,  saintfoin,  clover, 
turnips,  and  others  of  the  same  sort,  which  must  be  distributed  over  the  warrens.  It  is  supposed  that 
turnips  answer  the  best  in  deep  snows,  as  the  rat>bits  can  discover  them  by  the  scent  This  sort  of  food  is 
given  in  the  quantity  of  two  or  three  large  cartfuls  to  a  thousand  couple  per  day,  and  one  load  of  hay  in 
the  same  time  dirring  a  storm.  It  is  likewise  sometimes  the  practice  to  distribute  billets  of  new  cut  ash 
boughs,  gorse  or  whins,  and  other  similar  woods  in  the  warrens,  the  bark  and  other  parts  of  which  is 
eaten,  by  which  the  proportion  of  hay  is  lessened  in  a  considerable  degree.  In  great  snows  it  is  necessary 
to  clear  it  away  from  the  ditches  or  fences  to  prevent  the  rabbits  from  getting  over  them, 

734«.  This  sort  of  stock  is  mostly  taken  by  nets  or  traps,  set  in  the  form  of  a  fold  between  the  places 
where  they  run  and  those  where  they  feed,  the  rabbits  being  hunted  into  them  as  they  return  from  feednig. 
Sometimes  they  are  taken  by  ferrets  and  terriers.  I'he  w61d  warreners.  Marshal  says,  have  three  ways  of 
catching  their  rabbits  ;  with  fold  nets,  with  spring  nets,  and  with  types,  a  species  of  trap.  The  fold  nets 
are  set  about  midnight,  between  the  burrows  and  the  feetiing  grounds,  the  rabbits  being  driven  ni  with 
dogs,  and  kept  enclosed  in  the  fold  until  morning.  But  the  spring  net  when  used  is,  he  believes,  generally 
laid  round  a  haystack  or  other  place  where  rabbits  collect  in  numbers.  It  is  added,  that  the  trap  is  a 
more  modern  invention.  It  consists  of  a  large  pit  or  cistern,  formed  within  the  ground  and  covered  with 
a  floor,  or  with  one  large  falling  door,  having  a  small  trap-door  towards  its  centre,  into  which  the  rabbits 
are  led  by  a  narrow  mouth.  This  trap,  on  its  first  introduction,  was  set  mostly  by  a  haystack,  hay  being 
at  that  time  the  chief  winter  food  of  rabbits,  or  on  the  outside  of  the  warren  wall,  where  rabbits  were 
observed  to  scratch  much,  in  order  to  make  their  escape.  Since  the  cultivation  of  turnips  as  a  winter  tood 
for  this  species  of  stock  has  become  a  practice,  the  situation  of  the  trap  has,  he  says,  been  changed.  Turnips 
being  cultivated  in  an  enclosure  within  the  warren,  a  trap  is  placed  within  the  wall  of  this  enclosure,  tor 
a  night  or  two  the  mouth  is  left  open  and  the  trap  kept  covered  (with  a  board  or  triangular  rail),  in  order 
to  give  the  rabbits  leave  to  retreat 

7350.  The  annual  produce  per  acre  is  mostly  estimated  at  from  three  or  four  to  eight  or  ten  couple, 
yielding  a  profit  of  from  eight  to  ten,  or  even  fifteen  shillings,  where  they  arc  conducted  under  a  good 
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system  of  management.  The  produce  is  the  largest  on  new  lands ;  however,  much  of  the  profit  must 
always  depend  on  situation,  so  as  to  be  near  goml  markets.  These  animals  are  in  what  is  termed  season 
from' the  end  of  October  to  the  beginning  of  January,  in  which  period  the  best  skins  are  produced  :  of 
course  a  large  pro|)ortion  of  them  is  killed  in  this  short  time.  The  farmer  often  sustains  great  loss  in 
what  by  the  purchasers  are  called  half  skins,  quarter  skins,  and  racks,  sixteen  of  which  are  only  consi- 
dered as  a  whole  skin.  The  rabbits  are  disposed  of  by  the  hundred,  six  score  couple  being  considered  as 
an  hundred. 

7.5")1.  The  breeding  mtd  rearing  of  tame  rabbits  is  carried  on  in  hutches  or  stores  of  boxes  placed  in 
sheds  or  apartments  of  any  kind  secure  from  vermin.  We  shall  give  a  view  of  the  practice  as  to  rabbitry 
and  furniture,  varieties,  breeding,  feeding,  and  produce. 

73.")2.  The  rabbit-house  should  be  particularly  dry  and  well  ventilated,  as  these  quadrupeds  are  very  sub- 
ject to  the  rot  and  to  liver  complaints  like  sheep. 

7333.  The  huts  or  hutches  {fig.  908.)  are  boxes  or  chests,  eighteen  inches  or  more  high,  and  from  two  and 
908  a  half  to  three  feet  wide,  generally  divided  in  two  (d  and  b],  and  the  rooms 

thus  formed  communicating  by  a  sliding  door,  the  use  of  which  is  to  confine 
the  rabbits  in  the  inner  division  (a),  whilst  the  outer,  which  has  a  wire  door 
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{fig.  909.),  is  cleaning.     Generally  these 

luitches  arc  placed  in  rows  above  each 

other  against  one  side  of  the  rabbit-house, 

and  sometimes  they  are  placed  in  the  open 

air  against  a  wall,  within  a  wired  or  iioitcd 

enclosure.  Sometimes  they  arc  ranged 
along  the  floor;  but  the  neatest  mode  is  to  place  them  on  brackets 
round  the  room,  or  on  stands  about  three  feet  high  on  the  floor.  In 
both  these  cases  it  is  to  be  understood  that  they  are  not  allowed  to  run 
about  the  rabbit-room,  the  use  of  which  is  solely  to  enclose  and  protect 
them  in  an  atmosphere  of  moderate  temperature,  and  to  contain  a  bin 
with  corn,  a  truss  of  clover  hay,  and  any  such  fond  as  sheep  will  live 
and  thrive  upon.  The  utensil  for  feeding  rabbits  so  hutched  is  simply  a  trough  (c),  which  may  be  formed 
of  pewter,  very  hard  wood,  earthenware,  or  cast  iron,  as  rabbits  are  very  apt  to  gnaw  them  ;  and  it  should 
be  divided  on  the  surface  crossways  every  four  or  six  inches,  to  prevent  them  from  scratching  and  throw- 
ing out  their  corn.  Some  add  a  small  rack  for  their  clover,  but  that  will  not  be  lost  if  given  on  the  tioor 
in  small  quantities. 

7354.  The  rabbits  of  the  Angora  breed  yield  in  Normandy  a  wool  which  serves  as  a  primary-  material  in 
several  considerable  manufactures.  It  is  used  alone,  and  also  mixed  up  with  sheep's  wool  and  cotton. 
The  rabbits  are  found  to  deUght  more  than  any  thing  in  the  leaves  of  the  Robin«<  pseCid ..Acacia;  and  as 
this  plant  grows  on  common  sandy  soils,  it  has  been  proposed  to  cultivate  it  for  the  sake  of  these  rabbits. 
[Com.  to  Board  of  Ag.  vol.  i.  p.  259.) 

735.5.  There  are  jiumerous  varieties  qf  tame  rabbits ;  but  the  broad-chested  and  short-legged  are  the 
most  hardy,  and  fatten  most  expeditiously.  There  is  a  large  variety  of  the  hare  colour,  which  has  high- 
coloured  and  high-flavoured  flesh,  more  savoury  than  that  of  the  common  rabbit;  they  make  a  good  dish 
cooked  like  the  hare,  which  at  six  or  eight  months  old  they  nearly  equal  in  size.  The  large  white  and 
yellow  and  white  species  have  whiter  and  more  delicate  flesh,  and  cooked  in  the  same  way  will  rival  the 
turkey.  The  Turkish  or  French  rabbit  is  esteemed  by  some,  but  differs  little  from  the  common  variety. 
All  these  and  other  varieties  are  to  be  had  from  the  London  dealers  and  poultryraen. 

7355.  Breeding.  The  doe  will  breed  at  the  age  of  six  months;  and  her  period  of  gestation  is  thirty  or 
thirty-one  days.  It  should  be  premised,  that  the  buck  and  doe  are  by  no  means  to  be  left  together  ;  but 
their  union  having  been  successful,  the  buck  must  be  immediately  withdrawn,  and  the  doe  tried  again  in 
three  days  :  in  fact,  with  rabbits  this  business  is  conducted  on  the  same  principle  as  in  the  stud.  Like 
chickens,  the  best  breeding  rabbits  are  those  kindled  in  March.  Some  days  before  parturition  or  kindling, 
hay  is  to  be  given  to  the  doe,  to  assist  in  making  her  bed  with  the  flue  which  nature  has  instructed  her  to 
tear  from  her  body  for  that  purpose.  She  will  be  at  this  period  seen  sitting  upon  her  haunches  and  tearing 
otrthe  flue,  and  the  hay  being  presented  to  her,  she  will  with  her  teeth  reduce  and  shatter  it  to  her  pur- 
pose. Biting  down  of  the  litter  or  bed  is  the  first  sign  of  pregnancy.  The  number  produced,  generally 
between  five  and  ten  ;  and  it  is  most  advantageous  always  to  destroy  the  weak  or  sickly  ones  as  soon  as 
their  defects  can  be  perceived  ;  because  five  healthy  and  well  grown  rabbits  are  worth  more  than  double 
the  number  of  an  opposite  description,  and  the  doe  will  be  far  less  exhausted.  She  will  admit  the  buck 
again  with  profit  at  the  end  of  six  weeks,  when  the  young  may  be  separated  from  her  and  weaned  :  or  the 
young  may  be  suckled  two  months,  the  doe  taken  back  at  the  end  of  five  weeks,  so  that  the  former  litter 
will  leave  her  about  a  week  before  her  next  parturition.  A  notion  was  foi-merly  prevalent  of  the  necessity 
for  giving  the  buck  immediately  after  the  doe  had  brought  forth,  lest  she  should  pine,  and  that  no  time 
should  be  lost;  and  if  it  were  intended  that  no  time  might  be  lost  in  destroying  the  doe,  such  indeed 
would  be  the  most  successful  method.  Great  care  should  he  taken  that  the  doe,  during  her  gestation,  be 
not  approached  by  the  buck,  or  indeed  by  any  other  rabbit ;  as,  from  being  harassed  about,  she  will  almost 
certainly  cast  her  young.  One  doe  in  a  thousand  may  devour  her  young ;  the  sign  that  she  ought  to  be 
otlierwise  disposed  of  .Some  does  admit  the  buck  with  ditticulty,  although  often  apparently  in  season  :  such 
should  be  immediately  fattened  off;  since  it  can  never  be  worth  while  to  keep  any  individual  for  breeding 
of  a  stock  to  be  produced  in  such  multitudes  against  which  there  lies  an  objection.  Should  the  doe  be 
weak  on  her  bringing  forth,  from  cold,  cough,  or  other  causes,  she  will  drink  beer-caudle  as  well  as  any 
other  lady;  or  warm  fresh  grains  will  comfort  her,  a  salt  mash,  scalded  fine  pollard,  or  barley-meal,  in 
which  may  be  mixed  a  small  quantity  of  cordial  horse-ball.  With  due  attention  to  keeping  them  warm 
and  comfortable,  and  guarding  against  every  sudden  impression  from  cold,  and  more  particularly  moist 
air,  and  with  the  aid  of  the  best  and  most  nourishing  food,  rabbits  may  be  bred  throughout  tne  winter, 
with  nearly  equal  success  as  in  the  summer  season  ;  but  in  truth  their  produce  is  so  multitudinous,  that 
one  might  well  be  satisfied  with  four  or  five  Utters  during  the  best  part  of  the  year,  giving  the  doe  a  winter 
fallow. 

7357.  Feeding.  According  to  Mowbray,  it  is  better  to  feed  three  times  than  twice  a  day.  The  art  of 
feeding  rabbits  with  safety  and  advantage  is,  always  to  give  the  upper  hand  to  dry  and  substantial  food. 
Their  nature  is  congenial  with  that  of  sheep,  and  the  same  kind  of  food,  with  little  variation,  agrees  with 
both.  All  weeds  and  the  refuse  of  vegetation  should  be  banished  from  rabbit  feeding.  Such  articles  are 
too  washy  and  diuretic,  and  can  never  be  worth  attention  whilst  the  more  solid  and  nutritious  productions 
of  the  field  may  be  obtained  in  such  plenty,  and  will  return  so  much  greater  profit.  Rabbits  may  indeed 
be  kept,  and  even  fattened,  upon  roots,  good  green  meat,  and  hay ;  but  they  will  pay  for  corn,  and  this 
may  be  taken  as  a  general  rule  ;  —  Rabbits  which  have  as  much  corn  as  they  will  eat  can  never  take  any 
harm  from  being  indulged  with  almost  an  equal  portion  of  good  substantial  vegetables.  However,  the  test 
of  health  is  that  their  dung  be  not  too  moist.  Many  or  most  of  the  town  feeders  never  allow  any  greens 
at  all ;  the  reason,  I  suppose,  because  they  feed  almost  entirely  on  grains.  The  corn  proper  for  rabbits  is 
oats,  peas,  wheat,  pollard,  and  some  give  buck-wheat :  the  greens  and  roots  the  same  as  our  cattle  crops ; 
namely,  carrots,  Jerusalem  artichokes,  and  if  potatoes,  baked  or  steamed  ;  lucerne,  cabbage  leaves,  clover, 
Jares,  furze.  Mowbray  has  had  them  hoven  from  eating  rape  ;  and  not  improbably  field-beet  might  have 
a  similar  effect.    The  best  dried  herbage  is  clover  and  meadow  hay,  and  pea  and  bean  straw. 

7^58.  Rabbits  are  generally  sold  from  the  teat,  but  there  is  also  a  demand  for  those  of  larger  size,  which 
may  be  fattened  upon  corn  and  hay,  with  an  allowance  of  the  best  vegetables.    The  better  the  food,  the 
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greater  weight,  better  quality,  and  more  profit,  which  is  generally  the  case  in  the  feeding  of  all  animals. 
Some  fatten  with  grains  and  pollard.  Mowbray  tried  wheat  and  potato  oats  comparatively,  but  could  find 
no  difference  in  the  goodness  of  their  flesh.  The  rabbit's  flesh  being  dry,  the  allowanceof  succulent  greens 
may  tend  to  render  it  more  juicy  ;  and  probably  the  old  complaint  of  the  dryness  of  the  flesh  in  Devon 
beef,  entirely  fed  with  hay,  might  be  remedied  in  the  same  way.  Rabbits  are  in  perfection  for  feeding  at 
the  fourth  or  sixth  month  ;  beyond  which  period  their  flesh  becomes  move  dry  and  somewhat  hard.  It 
requires  three  months,  or  nearly  so,  to  make  a  rabbit  thoroughly  fat  and  ripe;  half  the  time  will  make 
them  eatable,  but  by  no  means  equal  in  the  quality  of  the  flesh  :  they  may  yet  be  over  fattened,  as  appears 
by  specimens  exhibited  a  few  years  since  at  Lord  SomervUle's  show,  which  were  loaded  with  fat,  without 
aiid  within,  like  the  best- feeding  sheep. 

"JXW.  The  flesh  of  the  rabbit  is  esteemed  equally  digestible  as  that  of  fowls,  and  equally  proper  for  the 
table  of  the  invalid. 

VotX).  Caslrated  rabbits  might  be  fattened,  no  doubt,  to  the  weight  of  upwards  of  ten  pounds,  at  six  or 
seven  months  old.  It  is  said  to  be  successfully  practised  in  Sussex,  near  Chichester,  where  on  the  average 
not  one  in  three  hundred  is  lost  by  the  operation,  which  is  performed  at  five  or  six  weeks  old.  With 
respect  to  the  quantity  of  corn  consumed  in  fattening,  a  young  buck  which  weighed  three  pounds, 
fit  for  the  spit,  was  put  up  in  good  case  in  August,  and  was  only  one  month  in  feeding,  consuming  not 
quite  four  quarts  of  oats,  with  hay,  cabbage,  lucerne,  and  chicory ;  the  skin,  silver  and  black,  worth  four- 
pence. 

7.>fil.  In  slaughtering  full-grown  rabbits,  after  the  usual  stroke  upon  the  neck,  the  throat  should  be  per- 
forated upwards  towards  the  jaws  with  a  small-pointed  knife,  in  order  that  the  blood  may  be  evacuated, 
which  would  otherwise  settle  in  the  head  and  neck.  It  is  an  abomination  to  kill  poultry  by  the  slow  and 
torturing  method  of  bleeding  to  death,  hung  up  by  the  heels,  the  veins  of  the  mouth  being  cut ;  but  still 
more  so  the  rabbit,  which  in  that  situation  utters  horrible  screams.  The  entrails  of  the  rabbit,  whilst 
fresh,  are  said  to  be  good  food  for  fish,  being  thrown  into  ponds. 

7'>62.  The  rabbit  is  a  caressing  animal,  and  equally  fond  with  the  cat  of  the  head  being  stroked  ;  at  the 
same  time  it  is  not  destitute  of  courage.  A  whimsical  lady  admitted  a  buck  rabbit  into  her  house, 
when  he  became  her  companion  for  upwards  of  a  twelvemonth.  He  soon  intimidated  the  largest  cats  so 
much,  by  chasing  them  round  the  room  and  darting  upon  them,  and  tearing  off  their  hair  by  mouthfuls, 
that  they  very  seldom  dared  to  approach.  He  slept  in  the  lap  by  choice,  or  upon  a  chair  or  the  hearth- 
rug, and  was  a.<  full  of  mischief  and  tricks  as  a  monkey.  He  destroyed  all  the  rush-bottomed  chairs  within 
his  reach,  and  would  refuse  nothing  to  eat  or  drink  which  was  eaten  or  drank  by  any  other  member  of  the 
family. 

75().3.  Diseases.  No  live  stock  is  less  liable  to  disease  than  the  rabbit,  with  regular  and  careful  attention, 
such  as  has  been  pointed  out ;  so  that  any  sudden  and  accidental  disorder  is  best  and  most  cheaply  j-emedied 
by  a  stroke  behind  the  ears.  But  want  of  care  must  be  remedied,  if  at  all,  by  an  opposite  conduct,  and 
improper  food  exchanged  for  its  contrary.  Thus,  if  rabbits  become  pot-bellied,  in  the  common  phrase, 
from  being  fed  on  loose  vegetable  trash,  they  must  be  cured  by  good  hard  hay  and  corn,  ground  malt  or 
peas,  or  any  substantial  or  absorbent  food.  Their  common  liver  complaints  are  incurable,  and  when  such 
are  put  up  to  fatten,  there  is  a  certain  criterion  to  be  observed.  They  will  not  bear  to  be  pushed  beyond 
a  moderate  degree  of  fatness,  and  should  be  taken  in  time,  as  they  are  liable  to  drop  off  suddenly.  The 
dropsy  and  rot  must  be  prevented,  as  they  are  generally  incurable ;  nor  is  a  rabbit  worth  the  time  and 
pains  df  a  probable  cure. 

7364.    The  hare  (iepus  timidus  L.,  Jig.  910.))  if  taken  young,  may  be  tamed  and  do- 


910 


mesticated,  and  has  occasionally  been 
nursed  by  a  cat.  Sonnini  the  naturalist, 
and  Cowper  the  poet,  had  hares  in  a 
complete  state  of  domestication.  As  the 
fur  of  this  animal  is  of  greater  value  for 
hat^making  than  that  of  the  rabbit,  it 
would  be  a  very  desirable  circumstance 
if  it  could  be  substituted  for  that  animal 
in  warrens.  Its  flesh  would  certainly  be 
deemed  preferable,  and  in  general  it  is  a  large  .animal.  It  lives  on  the  same  sort  of  food 
as  the  rabbit,  produces  generally  three  young  ones  at  a  time,  and  breeds  at  least  three 
times  in  a  year.  It  is  not  improbable  that  in  some  situations,  where  the  soil  is  dry  and 
poor,  a  hare  warren  or  pack  might  be  foimd  to  answer ;  the  price  in  the  metropolis  being 
never  less  than  ten  times  tliat  of  rabbits. 

7365.  There  is  a  hare  trarren  near  Banstcad  Downs :  it  contains  about  three  acres  of  ground :  200 
brace  are  usually  kept  in  it :  they  are  fed  in  the  summer  on  clover,  rape,  &c. ;  and  in  the  winter,  on  hay. 
The  warren  is  surrounded  by  a  brick  wall  about  ten  feet  high,  with  openings  at  regular  distances,  within 
which  are  wire  gratings  on  hinges  :  these  give  way  to  the  hares,  when  they  enter  the  warren  ;  and  they 
are  so  constructed,  that  they  immediately  close  after  them,  and  so  prevent  their  escape. 

7366.    The  Guinea  pig,  or  restless   Cavy    {Cdvia  Cobaija  L,.,Jig.  911.),  is  a  native  of 
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Brazil,  but  domesticated  in  Euro|)e,  and  treated  and 
used  like  the  tame  rabbit.  In  Italy,  tlie  flesh  is  con- 
sidered a  delicacy,  and  the  skins  are  nearly  as  valuable 
as  those  of  rabbits. 

7367.  The  Guinea  pig  is  one  of  the  most  prolifle  of  animals,  and 
Buffon  calculates  that  in  twelve  months  only  KKIO  might  be  pro. 
duced  from  a  single  jiair,  as  the  female  has  been  known  to  bring 
forth  young  when  two  months  old  only  :  the  time  of  gestation  is 
only  three  weeks;  and  she  will  produce  at  least  every  two  months.  The  young  are  six  or  seven  months 
t)efore  they  arrive  at  their  maturity  of  growth,  but  within  the  short  [leriod  of  twelve  hours  from  their 
birth  are  nearly  as  alert  and  active  as  those  fullv  grown,  and  therefore  require  parental  assiduity  only  for 
a  little  time.  Vegetables  form  their  food,  and  on  a  great  variety  of  these  they  will  flourish  and  fatten. 
'ITiey  drink  but  little,  appear  after  eating  to  ruminate,  and  are  extremely  apt  to  be  affected  by  cold.  They 
are  uncommonly  clean  in  their  habitations,  and  are  often  to  be  seen  smoothing  and  cleansing  their  fur 
with  particular  attention  and  perseverance. 

7368.  The  fat  dormouse  (Myoxus  Glis  /..)  is  a  native  of  the  wootls  of  Germany  and 
Russia ;  and  has  a  good  deal  of  the  habits  of  the  squirrel.  It  feeds  on  fruits,  lays  up  a 
winter  store,  forms  its  nest  in  hollow  trees,  sleeps  by  day,  and  grows  very  fat  in  autumn. 
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It  was  cultivated  by  the  Romans,  and  highly  prized  by  them  as  food.     The  body  is  six 
inches  long. 

7369.    Of  the  deer  (C6rvus  L.)  there  are  three  species  in  cultivation  in  this  country  : 

the  stag,  roe,  and  fallow  deer.      The   latter  arc  now  almost  exclusively   cultivated  in 

parks,  as  articles  of  luxury,  and,  it  is   conceived,  might  answer  to  a  small  extent  in 

fanning. 

7370.  The  stag  [C.  £'lephas  L.,  fig.  912.  o)  is  found  in  nearly  all  the  temperate  climates  of  Europe  and 
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Asia.  It  is  also  found  in  North  America,  but  attains  its  largest  size  in  Siberia.  From  the  branchincss  of 
its  antlers,  the  elegance  of  its  form  and  movements,  and  the  strength  of  its  limbs,  it  deservedly  attracts 
particular  admiration,  and  may  be  regarded  as  a  principal  embellishment  of  the  forest  The  stag  is 
remarkable  for  a  fine  eye,  and  an  acute  sense  of  smelling.  His  ear  also  is  exquisitely  sensible,  and  musical 
sounds  appear  to  possess  over  him  the  power  of  exciting  complacency,  if  not  rapture.  His  enemies  not 
unfrequently  employ  the  shepherd's  pipe  to  decoy  him  to  his  destruction  ;  and  Playford,  in  his  Introduc- 
tion to  Music,  states  that  he  once  met  a  herd  of  twenty  stags  near  Royston,  which  readily  followed  the 
tones  of  a  violin  and  bagpipe,  played  by  their  conductors,  but  stopped  whenever  the  music  was  suspended. 
Their  whole  progress  from  Yorkshire  to  Hampton  Court  was  attended,  and  it  was  supposed  extremely 
facilitated,  by  these  sounds.  The  stag  is  simple  and  unsuspicious,  and  employs  no  arts  to  avoid  detection 
or  pursuit,  until  after  having  received  considerable  molestation.  His  food  consists  in  winter  of  moss  and 
bark  ;  in  spring,  of  the  catkins  of  willow  and  hazel,  and  the  flowers  and  buds  of  cornel;  in  summer,  of 
the  grain  of  rye,  and  the  tender  shoots  of  the  alder;  in  autumn,  of  the  leaves  of  brambles,  and  the  flowers 
of  heath  and  broom.  He  eats  with  slowness,  and  ruminates  with  some  considerable  effort,  in  consequence 
of  the  distance  between  the  first  stomach  and  the  mouth.  In  March,  generally,  he  sheds  his  antlers, 
which  are  not  completely  renewed  till  August  He  will  live  to  between  thirty  and  forty  years  of  age,  and 
was  formerly,  amidst  the  other  vulgar  errors  of  antiquity,  supposed  capable  of  attaining  most  extra- 
ordinary duration.  The  stag  is  supposed  to  have  been  introduced  from  France  into  England,  where  he 
has  latterly  been  made  to  give  way  to  the  fallow  deer,  ati  animal  more  gentle  in  its  manners,  and  more 
valuable  as  food.  In  some  parts  of  Scotland  he  is  yet  to  be  found  in  his  original  wild  state.  A  stag  of 
five  years  old  is,  in  hunting,  termed  a  hart ;  the  female,  hinds  ;  and  the  young,  fawns. 

7371.  Tfie  roe  ( C.  Caprfeolus  L.,flg.  912.  b)  is  the  smallest  of  the  deer  tribes  which  are  natives  of  Europe: 
it  is  generally  of  a  reddish  brown  colour  ;  graceful,  sprightly,  and  courageous,  particularly  cle.inly,  and 
delighting  in  dry  and  mountainous  situations  :  it  leaves  a  strong  scent  behind  it,  but  possesses  such  arts  of 
defence,  that  by  various  doublings  and  intermixtures  of  past  with  present  emanations  from  its  body  it 
frequently  baffles  the  most  experienced  dogs,  and  remains  in  a  state  of  security,  while  the  full  pack  passes 
almost  close  by  its  retreat,  distinguishing  it  neither  by  sight  nor  smell.  It  difl'ers  from  the  stag  in  the  con- 
stancy of  its  attachment,  and  the  parents  and  their  young  constitute  a  family,  never  associating  with 
strangers :  two  fawns  are  generally  produced  by  the  female  at  a  birth,  one  of  each  sex,  which,  living 
together,  form  a  mutual  and  invincible  attachment  When  a  new  family  is  to  be  nursed,  the  former  is 
driven  off  to  provide  for  itself,  but  returns  again  after  a  certain  interval  to  the  mother,  whose  former 
afJection  is  restored:  a  final  separation  speedily  takes  place,  however,  soon  after  this  return,  between  the 
fawns  of  the  season  preceding  the  last  and  their  dam  ;  and  the  former  remove  to  a  distance,  constituting 
a  distinct  establishment,  and  rearing  an  oflspring  of  their  own.  When  the  female  is  about  to  bring  forth, 
she  secludes  herself  in  some  remote  recess  of  the  forest,  from  which  she  returns  at  the  end  of  about  ten 
days  with  her  fawns,  just  able  slowly  and  weakly  to  follow  her  steps  :  in  cases  of  danger  she  hides  them 
in  a  place  deemed  by  her  most  secure  from  the  enemy,  and  attracts  the  attention  of  the  latter  from  them 
to  herself;  happy,  by  her  own  perils  or  even  destruction,  to  effect  the  security  of  her  offspring.  In  winter, 
these  animals  feed  on  brambles,  broom,  heath,  and  catkins  ;  and  in  spring  they  eat  the  young  wood  and 
leaves  of  almost  every  species  of  tree,  and  are  said  to  be  so  affected,  as  it  were  with  intoxication,  by  the  fer- 
mentation of  this  food  in  their  stomachs,  that  they  will  approach  men  and  other  enemies  (whom  they 
generally  shun  with  great  care)  without  apprehension  or  suspicion.  The  flesh  of  these  animals  is  excel- 
lent, though  after  two  years  of  age  that  of  the  males  is  ill-flavoured  and  tough.  The  roe  exists  now  in  no 
part  of  Ireland,  and,  in  Great  Britain,  only  in  a  few  districts  of  the  Highlands. 

7372.  Ttie  fallow  deer  (C.  Dama  L.,fig.  912.  c)  is  in  general  much  smaller  than  the  stag;  but  in  Spain  is 
nearly  equally  large.  In  France  and  Germany  it  is  rarely  to  be  found,  and  it  has  never  been  known  to 
have  existed  in  America.  It  has  the  elegance  of  the  stag,  connected  with  a  much  more  tractable  dispo- 
sition. It  sheds  its  antlers,  which,  as  in  the  stag  species,  are  peculiar  to  the  male,  every  year  ;  is  stated  to 
live  to  the  age  of  twenty  years,  and  arrives  at  its  maturity  in  three ;  it  is  by  no  means  fastidious  in  its 
food. 

7373.  Deer  husbandry.  The  author  of  the  Agricultural  Survey  of  the  County  of  Hertford  observes, 
that,  "  the  Earl  of  Clarendon,  justly  considering  that  there  is  no  more  impropriety  in  converting  one  ani- 
mal to  profit  than  another,  makes  deer  an  object  of  husbandry.  As  soon  as  the  rutting  season  is  over,  or 
usually  about  the  10th  of  November,  his  lordship  selects  from  the  herd  the  weak  ones,  some  of  which 
would' probably  die  in  the  winter,  and  keeps  them  in  a  small  yard  that  has  a  shed  on  one  side,  and  a  net 
over  the  whole  against  pigeons,  &c. ;  the  spot  very  warm,  and  well  sheltered.  Their  antlers  are  imme- 
diately sawn  off,  the  place  is  well  littered,  and  they  are  fed  at  a  very  small  expense  on  pea-straw,  hay,  &c. 
warmth  making  up  for  the  want  of  better  food.  At  times,  during  the  winter,  they  have  clover-hay  cut 
into  chaff,  and  if  they  do  not  eat  it  well,  a  little  salt  is  added.    They  have  always  plenty  of  water,  and  are 
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kept  perfectly  clean  :  much  attention  sliouUl,  he  says,  be  paid  by  the  keeper  to  make  himself  familiar  with 
lliem,  that  he  may  enter  the  j)lace  witiiout  disturbing  them.  'I'he  first  week  in  March  he  gives  them  oil- 
cake, about  half  a  cake  each  a  day,  with  chaff,  which  fattens  them  so  quickly  that  all  are  gone  in  May. 
Before  killing  they  have  some  green  meat  given,  to  take  away  any  ill  flavour  from  the  cake,  supposing 
such  to  be  the  effect  of  the  food ;  for  it  is  certain  that  the  venison  is  exceedingly  good.  As  to  weight,  a 
haunch  usually  weighs  about  '?4  pounds ;  a  brace  is  sold  for  15  guineas :  the  skin,  worth  11.  2s.,  is  the 
keeper's  perquisite;  so  that  the  value  of  a  brace  amounts  to  \~l.  17s.  exclusive  of  some  trilling  articles. 
The  purchaser  sends  for  them."  It  is  added,  that  his  lordship  usually  fattens  nine  brace:  his  whole 
winter  stock  rises  tooijO  head,  in  a  park  of  250  acres,  but  much  of  it  is  thickly  covered  with  timber  ;  thirty 
sheep  and  ten  cows  also  feed  on  it.  The  park  consumption  of  hay  amounts  to  thirty-two  loads,  being 
reduced  to  that  quantity  by  the  use  of  much  browse;  all  ash,  elm,  and  Scotch  pine  being  brought  for  that 
purpose  before  faggoting,  which  not  only  saves  hay,  but  improves  the  flavour  of  the  venison. 

7374.  By  castrating  the  ma/es  of  deer  when  newly  dropped,  which  is  not  in  the  least  dangerous,  it  affords 
the  means  of  having  good  venison  until  Christmas,  without  any  other  sort  of  food  than  the  common  grass  : 
they  also  fatten  more  quickly ;  the  oiieration  must,  however,  be  performed  while  they  are  quite  young. 
{Devonshire  Report. ) 

7375.  IVie  moose  deer,  or  elk  (C^rvus  .<4'lces  L.),  is  indigenous  in  Europe,  America, 
and  Asia,  as  far  as  Japan,  and  was  formerly  wild  in  this  country,  though  now  extinct. 
It  is  of  the  size  of  a  horse ;  gentle,  except  when  teazed  by  the  gad-fly ;  feeds  on  twigs 
and  branches  of  trees,  and  marsli  plants  ;  goes  on  its  hoofs  with  a  shambling  gait  at  the 
rate  of  fifty  miles  a  day  ;  has  a  skin  so  hard  as  almost  to  resist  a  musket  ball,  but  flesh 
tender  and  good.  Tliis  animal  might  be  introduced  as  an  inhabitant  of  parks,  where  it 
would  add  to  the  variety  of  animated  woody  scenery  and  of  venison. 

7376.  The  reindeer  (Cervus  Tarandus  L,.,  Jig.  913.)   is   an  inhabitant  of  the  alpine 

mountains  of  America,  Europe,  and    Asia,  and  is 

913  ^'^vVllli^/     too   remarkable  an  animal,  and  too  well  known, 

to  require  a  particidar  description  or  account  of  his 
,Jj^  habits. 

7377.  T/ie  tame  variety  have  been  introduced. more  tlian 
once  into  this  country  by  the  Hon.  Daines  Barrington,  Bul- 
lock, and  others,  but  cannot  be  kept  in  parks  on  account  of 
the  want  of  their  particular  lichen.  As  this  lichen  abounds 
on  several  mountains  in  Yorkshire,  and  on  m.nny.  in  Scotland 
and  Ireland,  some  patriotic  and  curious  noblemen  might 
attempt  its  cultivation.  The  milk  and  cream,  as  Dr.  Clarke 
states,  are  most  excellent,  and  also  the  flesh  ;  and  even  as  an 
article  of  profit,  the  sale  of  the  animals  as  breeding  slock 
would  pay  for  a  time.  Lichen  hay  might  no  doubt  be  im- 
ported at  an  easy  rate  from  the  gulf  of  Botlinia  ;  and  the 
animal  by  degrees  in  the  course  of  a  few  generations  might 
be  habituated  to  grsas  or  the  spray  of  trees. 

7378.  The  antelope  {Antelope  L.)  is  a  beautiful  and  numerous  genus  of  animals,  par- 
taking of  the  nature  of  the  goat  and  deer.  Tvi'o  species,  the  A.  Saiga,  or  scytheon, 
and  the  A.  Uupicapra  or  chamois,  are  natives  of  Europe,  but  the  rest  of  hot  climates. 

7379.  Antelopes,  Pennant  observes,  are  animals  generally  (5f  a  most  elegant  and  active  make,  of  a  restless 
and  timid  disposition,  extremely  watchful,  of  great  vivacity,  remarkably  swift  and  agile,  and  most  of 
their  boundings  so  light  and  elastic  as  to  strike  the  spectator  with  astonishment.  What  is  very  singular, 
they  will  stop  in  the  midst  of  their  course,  gaze  for  a  moment  at  their  pursuers,  and  then  resume  their 
flight.  As  the  chase  of  these  animals  is  a  fevourite  amusement  with  the  Eastern  nations,  from  that  may 
be  collected  proofs  of  their  rapid  speed.  One  of  the  highest  compliments  that  can  be  paid  to  female  beauty 
in  the  Eastern  regions  is,  Aine  el  Czazel,  '  You  have  the  eyes  of  an  antelope.'  Some  species  of  antelopes 
form  herds  of  two  or  three  thousand,  while  others  keep  in  troops  of  five  or  six.  They  generally  reside  in 
hilly  countries,  though  some  inhabit  plains :  they  often  browse  like  the  goat,  and  feed  on  the  tender  shoots 
of  trees,  which  gives  their  flesh  an  excellent  flavour. 

7.380.  The  common  antelope  {A.  Cervicapra  L.)  abounds  in  Barbary,  and  in  all  the  northern  parts  of 
Africa.  It  is  somewhat  less  than  the  fallow  deer  :  its  horns  are  about  sixteen  inches  long,  surrounded 
with  prominent  rings  almost  to  the  top,  where  they  are  twelve  inches  distant  from  point  to  point.  The 
horns  are  remarkable  for  a  beautiful  double  flexion,  which  gives  them  the  appearance  of  the  lyre  of  the 
ancients.  The  colour  of  the  hair  on  the  back  is  brown,  mixed  with  red  ;  the  belly  and  inside  of  the  thighs 
white  ;  and  the  tail  short. 
7381.  The  chamois  antelope  (A.  ifupicapra,^^.  9H.  a)  was  formerly  considered  as  belonging  to  the  genus 

CSlpra,  and  is  generally  called  the 

914  fftJI  _y\  chamois  goat.     It  is  found  on  the 

vjs-iv^^i  <9^  mountains  of  Switzerland,  where  it 

is  very  shy,  and  hunted  both  for  its 

flesh  and  skin.  (342.) 

7382.  The  Scythian  antelope  [A. 
Saiga  L.)  bears  a  good  deal  of 
resemblance  to  the  common  goat, 
and  it  is  fully  as  easily  tamed.  They 
are  found  in  immense  flocks  on  the 
banks  of  Borysthenes  and  other  parts 
of  Russia,  where  they  are  valued 
both  for  the  flesh  and  their  skin, 
which  is  equal  to  that  of  the  chamois 
for  gloves. 

7383.  The  nilgau,  or  white-footed 
antelope  {A.  picta  L.  Jig.  914.  b),  is  a 
large  and  be.iutiful  species,  known 
only  within  the  space  of  a  few  years 
past.      Its   height  is  four  feet  one 

inch  to  the  top  of  the  shoulders  ;  its  length,  from  the  bottom  of  the  neck  to  the  ba.se  of  the  tail,  four  feet; 
and  the  colour  a  fine  dark  grey.  The  nilgau  has  of  late  years  been  often  imported  into  Europe,  and  has 
bred  in  England.  In  confinement,  it  is  generally  pretty  gentle,  but  is  sometimes  seizetl  by  fits  ot  sudden 
lapricc,  when  it  will  attack  with  great  violence  the  object  of  its  displeasure.    The  nilgau  is  s.iid  to  go 
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with  young  about  nine  months,  and  to  produce  sometimes  two  at  a  birth  :  the  young  is  of  the  colour  of 
a  fawn. 

7384.  The  above  and  various  other  species  of  antelopes  might  probably  be  acclimated  and  introduced  in 
parks  as  objects  of  luxury.  The  cultivator  who  first  succeeded  in  breeding  them  would  find  an  ample 
demand  at  his  own  price  if  they  happened  to  come  in  vogue. 

7385.    The  camel  (^melus  i.)  is  a  germs   of  which  there  are  several  species,    three 

of  which,  tlie  drometlary,  or  Arabian  camel 
{,fig-  915.),  the  Bactrian  camel,  and  the 
lama  or  Peruvian  sheep,  might  cerfcdnly  be 
partially  acclimated  in  England,  as  the 
first  is  in  Italy.  (297.)  They  live  upon 
a  very  little  of  the  coarsest  herbage  ;  might 
have  a  warm  house  well  littered  to  retire  to 
in  winter,  or  in  cold  nights,  and  would  fonii 
a  singular  ornament  to  park  scenery.  Be- 
sides their  hair  and«6kin  are  valuable,  and 
they  might  be  sold  perhaps  to  romantic  tra- 
vellers or  cavalier  quacks. 

7386.     The    lama    (Camelus   Glama   L., 
Jig.  916.)  is   the  camel  of  South  America; 
and  appears  to  hold  a  middle  place  between  the  sheep,  deer,  and  camel. 

7387.  Before  the  entrance  of  the  Spaniards, 
lamas  were  the  only  beasts  of  burden  known  to 
the  South  Americans.  Like  camels,  they  travel 
slowly,  but  are  persevering,  tractable,  and  very 
sure-footed.  Since  the  introduction  of  mule.«, 
they  are  much  less  cultivated  j  but  before  they 
were  depended  on  to  carry  the  ores  dug  out  of 
the  rich  mines  ot  Potosi.  The  lama  is  furnished 
as  the  camel  with  ability  to  abstain  from  water, 
by  keeping  a  quantity  in  its  second  stomach. 
Like  the  camel,  its  feet  also  divide,  and  spread  ; 
but  by  no  means  equal  to  those  of  the  camel.  It 
is  also  furnished  with  a  singular  protuberance  or 
spur  behind,  which  enables  it  thebetter  to  lay  hold 
on  the  ground.  The  tame  are  of  various  colours, 
and  some  of  them  are  smooth  and  others  rough. 
The  height  of  the  lama  is  about  four  feet,  and 
its  length  from  the  neck  to  the  tail  about  six 
feet.  It  has  a  capacity  of  throwing  out  the 
saliva  to  a  considerable  distance,  but  which  is 
not  possessed  of  any  acrid  quality. 

7388.  The  camelopard  (Camelopardalis  Gin'tffa  L.),  a  most  singular  and  noble  animal, 
seventeen  feet  high,  and  as  tame  and  gentle  as  the  camel,  might  also  be  naturalised.  It 
lives  on  the  green  spray  of  trees  and  grass,  and  frequents  forests. 

7389.  The  elephata,  rhmoceros,  musk  ot,  and  a  variety  of  other  exotic  domestics, 
might  be  so  fai-  acclimated  as  to  live  in  Britain  as  they  do  in  the  Jardin  des  Flantes  at 
Paris,  viz.,  with  an  enclosure  for  eacli  sort,  and  a  lodge  or  house  for  protection  in  winter 
or  during  inclement  weather.  Were  as  much  attention  paid  to  acclimating  foreign 
animals  as  thoi  e  is  directed  to  the  same  branch  of  culture  in  plants,  we  should  soon 
possess  a  rich  Fauna;   and  tlie  public  taste  may  in  time  take  this  direction. 

7390.  In  acclimating  the  more  tender  animals,  it  might  be  desirable  to  rear  a  few 
generations,  first  in  the  south  of  Italy  or  in  Spain,  next  in  France,  and  afterwards  in  the 
south  of  England.  But  the  camel,  musk  ox,  zebra,  quagga,  and  antelope  might  be  had 
at  once  from  the  acclimated  stock  in  Italy. 

7391.  The  dug  (Canis  familislris)  is  an  animal  of  universal  utility  and  interest.  From 
the  earliest  ages  he  has  been  the  companion  and  assistant  of  the  herdsman  ;  and  without 
his  aid  the  flocks  must  have  been  confined  to  narrow  limits,  and  consequently  their 
propagation  would  have  been  greatly  lessened.  But  hardy  and  bold,  he  watched  by 
night,  and  toiled  by  day  ;  securing  his  charge  from  the  hinnan  thief,  or  the  ravenous 
predatory  beasts  in  the  one,  and  collecting  and  organising  tlieir  march  din-ing  the  otlier. 
Without  the  dog,  sheep-fanners  of  the  present  day  would  be  often  at  a  loss  to  restrain 
the  v.-anderings  of  their  flocks ;  nor  is  he  less  useful  in  guarding  the  yard  by  nightly 
watchings. 

7392.  The  sienus  Cunis  includes  other  animals,  as  the  wolf,  the  fox,  the  jackal,  and  the  hysena :  and 
many  naturalists  have  supposed  our  subject,  the  dog,  to  be  only  a  mixed  animal,  originating  from  the 
union  of  some  of  the.se.  Such  is  the  opinion  of  Guldcnstadt,  Pallas,  and  Pennant;  while  the  higher 
names  of  lilumenbach  and  Cuvier  are  ranged  among  those  who  assign  him  a  distinct  and  specific  origin. 
Blaine,  who  has  long  successfully  advocated  the  cause  of  the  dog,  has  bestowed  much  research  on  this 
point ;  and  appears  clearly  to  have  traced  the  dog  through  his  numerous  varieties,  to  a  specific  origin  ; 
but  whether  originating  from  a  specific  or  a  spurious  source,  the  dog  has  descended  <lown  into  such  innu- 
merable varieties,  that  a  detail  of  the  forms  and  properties  of  them,  as  they  appear  among  us  only,  would 
be  utterly  impossible.  The  wants  as  well  as  the  luxuries  of  man  have,  however,  laid  hold  on  some  of 
these  varieties,  and  have  fixed  them  into  permanencies,  by  confining  the  sexual  intercourse  to  their  con- 
geners alone;  and  of  this  number  there  are  no  less  than  forty.  It  would  be  unnecessary  to  draw  the 
character  of  the  dog  as  stated  at  length  by  Linnxus  and  others  ;  the  outlines  are  the  same  in  all 
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7393.  The  shepkerd's  dog,  m  an  agricultural  \Ktml  of  view,  ranks  foremost  among  the  numerous  varie- 
ties ;  indeed,  the  fanciful  Button  makes  him  the  father  of  the  whole  race  of  dogs.  But  did  no  other  dilH- 
culty  arise,  an  insuperable  one  would  be  found  in  the  opposite  characters  which  different  breeds  of  this 
dog  possess.  Yew  animals  can  be  more  unlike  than  the  small  sheep-dog  of  the  Highlands  of  Scotland  and 
the  monstrous  drover's  dog  of  Smithtield. 

7  ;H.   The  English  sheep-dog  {fig.  917.)   is  usually  larger  than  the  northern,  is  longer  on  the  legs,  and 
has  been  so  long  accustomed  to  have  the  tail  taken  off  nearly  close  to  the  rump,  that  in  some  instances 
917  the  custom  has  operated  on  nature;  and  these  dogs  are  sometimes  pupped 

tailless.  The  shepherd's  dog  is  not,  however,  usually  bred  so  large  as  the 
real  cattle  or  drover's  dog  ;  but  is  yet  sufficiently  strong  and  fierce.  Their 
colour  is  in  general  black  and  white,  with  half-pricked  ears:  they  are  ex- 
tremely docile  and  intelligent,  and  seem  almost  to  understand  the  looks  of 
the  shepherd.  Some  of  them  are  smooth-coated  ;  but  by  far  the  greater 
number  are  rough,  and  have  their  hair  crisped,  which  enables  them  better 
to  bear  the  cfTects  of  continued  exposure.  The  dog  very  erroneously  de- 
scribed by  minor  naturalists  as  the  cur  dog  is  nothing  more  than  the  shep- 
herd's dog,  confined  principally  to  the  operations  of  the  farm  ;  and  often 
bred  taller,-  and  either  smooth  or  rough,  according  to  circumstances.  The 
very  terra  cur  destroys  all  individuality  of  breed  ;  it  being  api)!ied  to  characterise  any  dog  of  spurious 
origin  :  neither  in  these  farm-yard  dogs  is  any  characteristic  difference  whatever  observed  in  form.«, 
qualities,  or  uses.  WheiRthe  sheep-dog  is  generally  employed  in  watching  the  farm-yard,  he  becomes 
more  tierce  and  active  ;  Ireaccommodates  his  powers  to  the  particular  circumstances  required  of  him;  he 
knows  every  field,  and  every  beast,  and  keeps  the  whole  in  subjection.  His  bite  is  keen,  and  principally 
directed  at  the  heels  of  cattle,  by  which  he  keeps  himself  safe,  and  docs  not  injure  them. 

7395  The  sheep-dogs  of  Scotland  are  varied  in  form  and  size  I'jfgx.  !^18.  and  919  ),  but  are  all  of  them 
usually  smaller  than  those  in  use  in  England  :  they  are,  nevertheless,  without  competitors  in  sagacity  and 


9l« 


excellence.     Their  general  characters  are,  ears  iwrtiaTly  upright,  head 
rather  pointed,  shaggy  coat,  and  a  remarkable  villosity  or  fulness  of  tail 
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beneath.  Immense  flocks  of  sheep  may  he 
seen  ranging  the  wilds,  without  otlier  con- 
trol save  the  shepherd  and  his  dog,  which 
receives  his  commands,  executes  them,  and 
then  waits  for  further  instructions :  or  he 
often  arts  with  great  judgment  and  prompti- 
tude t'lom  the  impulses  of  his  own  sagacity, 
in  which,  perhaps,  these  dogs  never  shine 
more  than  in  their  readiness  to  distinguish 
the  individuals  of  their  own  flocks,  and  their  adroitness  in  keeping  out  intruders.  In  driving  a  number 
of  sheep  to  any  distance,  a  well  trained  dog  never  fails  to  confine  the  sheep  to  the  road  :  he  watches  every 
avenues  that  leads  from  it,  where  he  takes  his  stand,  threatening  every  delinquent;  and  pursues  the 
stragglers,  forcing  them  into  the  ranks  without  doing  them  any  injury.  If  the  herdsman  be  at  any  time 
absent,  he  rests  satisiieil,  knowing  his  dog  vvill  not  abandon  his  charge,  but  will  keep  them  together;  and 
the  moment  he  returns,  the  sagacious  animal  gives  up  his  trust,  or  conducts  them  to  his  master,  according 
to  the  word  or  signal  given. 
739S.  The  niastijfoi  guard  [fig.  920.)  is  a  noble  animal,  derived  from  the  Dane ;  but  by  selection  and 
_.,~-~,  cultivation  is  rendered  thicker  and  heavier,  though  less  tall  than  his 

i' /"•  \  QcjQ  -s""""?^    original.     The  powers  of  this  dog  are  immense  ;  and  as  a  guard  he  is 

II     \)  -'-"  jSf-^^^   unrivalled;  having  the  ferocity  of  a  tiger  to  a  stranger,  with  the  gen- 

'  V^  >v!/^  3"   tleness  of  a  lamb  towards  those  he  knows.     His  sagacity  in  detecting 

the  attempts  of  robbers,  and  his  fidelity  in  resisting  all  their  bribes, 
are  such,  that  it  is  to  be  lamented  his  breed  has  given  place  to 
that  of  the  Newfoundland  dog,  whose  qualities  as  a  guard  are  cer- 
tainly not  equal  to  his.  The  mastiff  is  characterised  by  small  pen- 
dulous ears,  smooth  coat,  colour  various,  often  reddish  or  brindled. 
The  lips  are  pendulous,  jaws  of  immense  strength,  but  seldom  under- 
hung; and  his  general  form  is  symmetrical  for  strength. 

7.597.  The  bull-dog  can  no  otherwise  be  considered  as  connected 
with  agriculture,  than  as  he  is  too  often  used  in  the  disgraceful  and 
?^  inhuman  sport  of  bull-baiting:  and  however  we  may  admire  his  in- 
vincible fortitude,  and  his  contempt  of  pain  and  danger,  we  must 
allow  him  to  be  the  most  useless  among  the  dog  species.  In  his  attaclc  on  cattle  he  always  aims  at  the 
front,  and  generally  fastens  on  the  upper  lip,  where  he  will  hang  in  spite  of  every  eflfbrt  of  the  animal  to 
disengage  himself 

73!f8.   The  terrier  [fig.  921.)  is  a  dog  of  very  great  utility,  and  of  very  varied  form  and  size.     His  qualities 
have  gained  him  the  greatest  care  in  selection,  training,  and  continuing  the  numerous  distinct  breeds  we 
Qi;j  witness.     The  principal  varieties  may  be  reduced  into  the  rough  and  the 

smooth  breeds.  The  rough  breed  is  originally  derived  from  Scotland, 
where  it  is  still  preserved  in  a  few  families  in  its  original  purity.  These 
specimens  are  seldom  large,  but  are  exceedinglv  rough  and  shaggy  in  their 
hair,  which  is  much  crisped  and  brindled.  The  rough  breed  in  England 
has  t>ecome  larger,  and  is  very  often  seen  white.  When  mixed  with  the 
bull  breed,  this  terrier  becomes  fierce,  much  inclined  to  combat,  and  forms 
an  excellent  guard.  The  smooth  breed  produces  endless  varieties;  the 
principal  of  which  is  an  elegant  black  animal  with  tan  markings.  A 
second  variety  is  of  varied  colours,  smaller,  thicker,  and  longer ;  and  is 
used  for  earthing  foxes,  badger-baiting,  and  vermin  killing  in  general. 
For  rabbit  hunting,  a  wry-legged  breed  is  in  considerable  request.  Although  particular  varieties  are 
often  appropriated  to  particular  purposes,  yet  all  have  a  common  property  which  reiuiers  them  invaluable 
to  the  agriculturist ;  which  is  their  determined  hostility  to  those  animals  termed  vermin,  as  foxes,  otters, 
badgers,  polecats  ;  with  rats  and  mice.  To  attack  the  former,  they  are  bred  strong,  and  have  a  portion  of 
the  bull  breed  in  them  :  for  the  latter,  their  hardihood,  activity,  and  keenness  of  gripe  are  particularly 
studied,  in  which  the  middle-sized  breeds  are  frequently  found  to  excel. 

7399.  The  pointer,  setter,  and  sjiaiiiel  [fig.  <122.)  it  might  seem  at  the  first  view  unnecessary  to  intro. 
duce  to  the  notice  of  the  agriculturist;  but  a  little  examination  of  the  subject  will  show  that  they  may  be 
made  an  object  of  considerable  importance  to  the  farmer.  Few  dogs  command  such  prices  as  sporting 
dogs  ;  and  few  persons  have  such  oj)portunities  of  rearing  them  so  cheaply,  or  so  well,  as  farmers.  Many 
fanners  shoot  game ;  most  of  them  do  it  more  or  less  :  and  it  would  be  very  easy  to  make  two  brace  of 
pointers  or  setters,  with  one  or  two  brace  of  spaniels,  pay  a  considerable  part  of  the  rent  of  the  farm,  with, 
out  other  expense  than  skim-milk  and  potatoes,  or  occasionally  a  little  barley  meal  We  will  suppose 
that  a  farm  has  on  it  three  pointer  bitches,  and  one  pointer  dog,  all  of  acknowledged  excellence,  and  two 
out  of  the  three  bitches  may  be  expected  to  go  to  heat  early,  and  to  produce  progeny  between  the  seasons 
of  shooting,  when  they  are  wanted  :  from  these,  four  brace  of  puppies  may  be  saved,  and  by  continually 
following  the  servants  and  their  master,  thev  will  bcome  so  handv,  that  their  breaking  may  be  etrecte<I 
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daily,  and  without  any  otiier  trouble  than  what  occurs  in  restraining  them  when  a  httle  wild.     If  tlioir 
breed  is  very  good,  their  stopping  and  backing  will  commence  towards  the  end  of  the  first  season,  an  J  dur. 


ing  the  periods  between  this  and  the  next  autumn  they  may  be  steadied  and  practised  in  fetching  their 
game,  &c.,  as  directed  in  good  sporting  works.  At  the  commencement  of  the  foUowing  season,  if  they  have 
been  well  attended  to,  although  only  fifteen  months  old,  the  whole  may  be  sold  to  the  London  or  country 
dealers,  to  average  six  or  seven  guineas  each  :  or  if  sold  privately,  they  will  fetch  from  eight  to  twelve  and 
fifteen  guineas  each,  out  of  which,  perhaps,  not  more  than  half  a  giiinea  can  fairly  be  deducted  for  keep, 
&c.  The  trouble  occasioned  to  the  master  will  be  trifling,  because  connected  with  a  pleasing  emiJoy  to 
him  as  a  sportsman,  and  who  will  thus  have  his  own  sporters  for  ivothing. 

7-1O0.  Setters,  as  more  valuable,  will  fetch  a  higher  price ;  but  they  do  not  always  command  so  ready  a 
sale,  and  are  more  troublesome  to  break. 

7101.  Spaniels  are  commonly  thought,  but  most  erroneously,  almost  to  break  themselves.  A  really  well 
broke  spaniel,  however,  is  so  rare,  that  instead  of  being  worth  two  or  three  guineas,  which  is  the  usual 
price,  it  will  fetch  from  five  to  ten  pounds.  It  would  be  even  less  difficult  to  the  farmer  to  rear  spaniels 
than  pointers ;  and  by  following  him  continually  about  the  grounds  they  might  be  taught  pm-i'ect  obe- 
dience, and  close  rangiiigs,  which  are  the  grand  requisites,  without  trouble  or  expense.  In  this  way,  four 
or  five  brace  might  be  easily  brought  every  season  to  market,  and  would  always  command  a  ready  sale, 
and  a  price  according  to  the  j  erfection  of  their  breaking. 

TIUS.  In  the  breeding  and  rearing  of  dogs  for  the  above  purposes,  it  is  necessary  to  observe  the  greatest 
care  in  their  original  selection  ;  that  the  breed  be  of  the  very  best,  and  one  which  as  it  were  breaks  itself, 
for  this  shows  the  nurity  of  the  breed.  It  is  likewise  no  less  necessary  that  the  breed  be  carefully  pre- 
ficrved  so;  to  do  which,  the  moment  the  dogs  begin  to  smell  at  a  bitch,  shut  her  and  the  intended  male 
closely  up,  in  a  coniinemcnt  inaccessible  to  other  dogs,  and  there  let  them  remain  a  fortnight.  It  is  like- 
wise almost  equally  necessary,  that  the  dogs  peculiarly  appropriated  to  agriculturists,  particularly  the 
shepherd's  dog,  should  be  bred  as  pure  ;  for  no  animal  is  more  liable  to  sport  into  varieties.  No  crossing 
can  on  any  aCL'ount  be  permitted;  but  choice  may  be  made  among  families  of  the  same  variety.  In  the 
rearing  of  this  dog,  his  education  should  be  early  and  carefully  attended  to,  to  make  him  hardy  and  fami- 
liar with  all  the  signs  of  the  shepherd,  who  ought  himself  to  be  equal  to  the  regular  education  of  his  own 
dog. 

7403.  The  diseases  if  dogs  are  very  numerous.  The  following  are  described  by  Blaine 
as  the  most  prevalent,  with  their  methods  of  cure. 

7404.  The  canine  asthma  is  hardly  ever  observed  to  attack  any  but  either  old  dogs,  or  those  who,  by 
confinement,  too  full  living,  and  want  of  exercise,  may  be  supposed  to  have  become  diseased  by  these  de- 
viations from  a  stale  of  nature.  It  is  hardly  possible  to  keep  a  dog  very  fat  for  any  great  length  of  time, 
without  bringing  it  on.  This  cough  is  frequently  confounded  with  the  cough  that  precedes  and  accom- 
panies distemper  ;  but  it  may  be  readily  distinguished  from  this  by  an  attention  to  circumstances,  as  the 
age  of  the  animal,  its  not  affecting  the  general  health,  nor  producing  immediate  emaciation,  and  its  less 
readily  giving  way  to  medicine. 

7405.  The  cure  is  often  very  difficult,  because  the  disease  has  in  general  been  long  neglected  before  it  is 
sufficiently  noticed  by  the  owners.  As  it  is  usually  brought  on  by  confinement,  too  much  warmth,  and 
over-feeding  ;  so  it  is  evident  the  cure  must  be  begun  by  a  steady  persevering  alteration  in  these  parti- 
culars. The  medicines  most  useful  are  alteratives,  and  of  these  occasional  emetics  are  the  best.  One  grain 
of  tartarised  antimony  {i.  e.  tartar  emetic),  with  two,  three,  or  four  grains  of  calomel,  is  a  very  useful  and 
valuable  emetii-.  This  dose  is  sufficient  for  a  small  dog,  and  may  be  repeated  twice  a  week  with  great 
success,  —  always  with  palliation. 

740().  Of  diseases  of  the  ci/es,  dogs  are  subject  to  almost  as  great  a  variety  as  ourselves,  many  of  which 
end  in  blindness.     No  treatment  yet  discovered  will  remove  or  prevent  this  complaint. 

7407.  Sore  ei/es,  though  not  in  general  ending  in  blindne.s.s,  is  very  common  among  dogs.  It  is  an  afTec. 
tion  of  the  eyelids,  is  not  unlike  the  scrofulous  affection  of  the  human  eyelids,  and  is  equally  benefited 
by  the  same  treatment :  an  unguent  made  of  equal  parts  of  nitrated  quicksilver  ointment,  prepared  tutty 
and  lard,  very  lightly  applied.     Dropsy  of  the  eyeball  is  likewise  sometimes  met  with,  but  is  incurable. 

7408  Cancer.  The  virulent  dreadful  ulcer,  that  is  so  fiital  in  the  human  subject  and  is  called  cancer, 
is  unknown  in  dogs;  yet  there  is  very  commonly  a  large  scirrhous  swelling  of  the  teats  in  bitches,  and  of 
the  testicles  (though  less  frequent)  in  dogs,  that  as  it  sometimes  becomes  ulcerated,  so  it  may  be  charac- 
terised by  this  name.  In  the  early  state  of  the  disease  discutier.ts  prove  useful,  as  vinegar  with  salt,  and 
camnhor  and  Spanish  flies,  with  mercurial  ointment,  have  sometimes  succeeded;  taking  care  to  avoid 
irritating  the  part  so  much  as  to  produce  blister.  But  when  the  swelling  is  detached  from  the  belly,  and 
hangs  pendulous  in  the  skin,  it  had  better  be  removed,  and  as  a  future  preventive  suffer  the  bitch  to 
breed.  Scirrhous  testicles  are  likewise  sometimes  met  with  ;  for  these  no  treatment  yet  discovered  suc- 
ceeds but  the  removal  of  the  part,  and  that  before  the  spermatic  chord  becomes  much  afl'ected,  or  it  will 
be  useless. 

7409.  Colic.  Dogs  are  subject  to  two  kinds  of  colic  ;  one  arising  from  constipation  of  the  bowels,  the 
other  is  of  a  kind  peculiar  to  dogs,  apparently  partaking  of  the  nature  of  rheumatism,  and  also  of  spasm. 
From  a  sudden  or  violent  exposure  to  cold,  dogs  become  sometimes  suddenly  paralytic,  particularly  in  the 
hinder  parts  ;  having  great  tenderness  and  pain,  and  every  apnearance  of  lumbago.  In  every  instance  of 
this  kind,  there  is  considerable  affection  of  the  bowels,  generally  costiveness,  always  great  pain.  A  warm 
bath,  external  stimulants,  but  more  p:irticularly  active  aperients,  remove  the  colic.  Colic  arising  from 
costiveness  is  not  in  general  violently  acute  from  the  pain  it  produces ;  sometimes,  however,  it  appears 
accompanied  with  more  spasm  than  is  immediately  dependent  on  the  confinement  of  the  bowels.  In  the 
former  give  acti\e  ajierients,  as  calomel  with  pil.  cuchia;,  i.  c.  aloetic  pill  and  glysters  ;  in  the  latter  castor 
oil  with  laudanum  and  ether. 

7410.  Cough.  Two  kinds  of  cough  are  common  among  dogs,  one  accompanying  distemper,  the  other  in 
an  asthmatic  affection  of  the  chest.  (See  7404.  7411.) 

7411.  Distemper.  This  is  by  far  the  most  common  and  most  fatal  among  the  diseases  of  dogs  ;  hardly 
any  young  dog  escapin.g  it ;  and  of  the  few  who  do  escape  it  in  their  youth,  three  fourths  are  attacked 
with  it  at  some  period  afterwards  :  it  being  a  mistake  that  yomig  dogs  only  have  it.  It.  however,  generally 
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attacks  before  the  animal  arrives  at  eighteen  months  old.  When  it  comes  on  very  early,  the  chances  of 
recovery  are  very  small  It  is  peculiarly  fatal  to  greyhounds,  much  more  so  than  to  any  other  kind  of 
dog,  generally  carrying  them  ofFby  excessive  scouring.  It  is  very  contagious,  but  it  is  by  no  means  neces- 
sary that  there  should  be  contagion  present  to  produce  it ;  on  the  contrary,  the  constitutional  liability 
to  it  is  such,  that  any  cold  taken  may  bring  it  on  :  and  hence  it  is  very  common  to  date  its  commencement 
from  dogs  being  thrown  into  water,  or  shut  out  on  a  rainy  day,  &c.  There  is  no  disease  which  presents 
.such  varieties  as  this,  either  in  its  mode  of  attack,  or  during  its  continuance.  In  some  cases  it  commences 
by  purging,  in  others  by  fits.  Some  have  cough  only,  some  waste,  and  others  have  moisture  from  the  eyes 
and  nose,  without  any  other  active  symptom.  Moist  eyes,  dulness,  wasting,  with  slight  cough  and  sick- 
ness, are  the  common  symptoms  that  betoken  its  approach  Then  purging  comes  on,  and  the  moisture 
from  the  eyes  and  nose  from  mere  mucus  becomes  pus,  or  matter.  There  is  also  frequently  sneezing,  with 
a  weakness  in  the  loins.  When  the  disease  in  this  latter  case  is  not  speedily  removed,  universal  palsy 
comes  on.  During  tiie  progress  of  the  complaint,  some  dogs  have  fits.  When  one  fit  succeeds  another 
quickly,  the  recovery  is  extremely  doubtful.  Many  dogs  are  carried  oflT  rapidly  by  the  fits,  or  by  purging ; 
others  waste  gradually  from  the  running  from  the  nose  and  eyes,  and  these  cases  are  always  accompanied 
with  great  marks  of  putridity. 

7+liJ.  The  ctire.  In  the  early  stages  of  the  complaint  give  emetics  ;  they  are  peculiarly  useful.  A  large 
spoonful  of  common  salt,  dissolved  in  three  spoonfuls  of  warm  water,  has  been  recommended ;  the  quan. 
tity  of  salt  being  increased  according  to  the  size  of  the  dog,  and  the  difficulty  of  making  him  vomit  • 
while  a  dog  remains  strong,  one  every  third  day  is  not  too  much.  The  bowels  should  be  kept  open,  but 
active  purging  should  be  avoided.  In  case  the  complaint  should  be  accompanied  with  excessive  loose- 
ness, it  should  be  immediately  stopped  by  balls  made  of  equal  parts  of  gum  arable,  prepared  chalk, 
and  conserve  of  roses,  with  rice  milk  as  food.  Two  or  three  grains  of  James's  powder  may  be  advantage- 
ously given  at  night,  in  cases  where  the  bowels  are  not  affected  ;  and  in  the  cases  where  the  matter  from 
the  nose  and  eyes  betokens  much  putridity,  we  have  witnessed  great  benefits  from  balls  made  of  what  is 
termed  Friar's  balsam,  gum  guaiacum,  and  chamomile  flowers  in  powder:  but  the  most  popular  remedy 
is  a  powder  prepared  and  vended  under  the  name  of  distemper  powder,  with  instructions  for  the  use 
of  it.  Dogs,  in  every  stage  of  the  disease,  should  be  particularly  well  fed.  A  seton  we  have  not  found 
so  useful  as  is  generally  supposed :  where  the  nose  is  much  stopped,  rubbing  tar  on  the  upper  part  is 
beneficial ;  and  when  there  is  much  stupidity,  and  the  head  seems  much  aflected,  a  blister  on  the  top  is 
often  serviceable. 

7413.  Fits.  Dogs  are  peculiarly  subject  to  fits.  These  are  of  various  kinds,  and  arise  from  various 
causes.  In  distemper,  dogs  are  frequently  attacked  with  convulsive  fits,  which  begin  with  a  champing  of  the 
mouth  and  shaking  of  the  head,  gradually  extending  over  the  whole  body.  Sometimes  an  active  emetic 
will  stop  their  progress,  but  more  generally  they  prove  fatal.  JCorms  are  often  the  cause  of  fits  in  dogs. 
These  deprive  the  animal  wholly  of  sense ;  he  runs  wild  till  he  becomes  exhausted,  when  he  gra- 
dually recovers,  and  perhaps  does  not  have  one  again  for  some  weeks.  Confinement  produces  fits  ana 
likewise  costiveness.  Cold  water  thrown  over  a  dog  will  generally  remove  the  present  attack  of  a  fit ; 
and  for  the  prevention  of  tlieir  future  recurrence,  it  is  evident  that  the  foregoing  account  of  causes  must 
be  attended  to. 

7414.  Infl<imed  bowels.  Dogs  are  very  subject  to  inflammation  of  their  bowels,  from  costiveness,  from 
cold,  or  from  poison.  When  inflammation  arises  from  costiveness  it  is  in  general  very  slow  in  its  progress, 
and  is  not  attended  with  very  acute  pain,  but  it  is  characterised  by  the  want  of  evacuation  and  the  vomiting 
of  the  food  taken,  though  it  may  be  eaten  with  apparent  appetite.  In  these  cases  the  principal  means  to 
be  made  use  of  are,  the  removal  of  the  constipation  by  active  purging,  clysters,  and  the  warm  bath.  Calo- 
mel with  aloes  forms  the  best  purge.  But  when  the  inflammation  may  be  supposed  to  arise  from  cold, 
then  the  removing  of  any  costiveness  that  may  be  present  is  but  a  secondary  consideration.  This  active 
kind  of  inflammation  is  characterised  by  violent  panting,  total  rejection  of  food,  and  constant  sickness. 
"There  is  great  heat  in  the  belly,  and  great  pain  ;  it  is  also  accompanied  with  great  weakness,  and  the  eyes 
are  very  red.  The  bowels  should  be  gently  opened  with  clysters,  but  no  aloes  or  calomel  should  be  made 
use  of.  The  belly  should  be  blistered,  having  first  used  the  warm  bath.  When  the  inflammation  arises 
from  poison,  there  is  then  constant  sickness  ;  the  nose,  paws,  and  ears  are  cold ;  and  there  is  a  frequent 
evacuation  of  brown  or  bloody  stools.  Castor  oil  should  be  given,  and  clysters  of  mutton  broth  thrown  up  ; 
but  it  is  seldom  any  treatment  succeeds. 

7415.  Injlamed  lungs.  Pleurisy  is  not  an  uncommon  disease  among  dogs.  It  is  sometimes  epidemic, 
carrying  off  great  numbers.  Its  attack  is  rapid,  and  it  generallv  terminates  in  death  on  the  third  day,  by 
a  great  effusion  of  water  in  the  chest.  It  is  seldom  that  it  is  taken  in  time  ;  when  it  is,  bleeding  is  useful, 
and  blisters  may  be  applied  to  the  chest. 

7416.  Madness.  The  symptoms  of  madness  are  concisely  summed  up  by  Daniel,  in  the  following  words : — 
"  At  first  the  dog  looks  dull,  shows  an  aversion  to  his  food  and  company,  does  not  bark  as  usual,  but  seems 
to  murmur  ;  is  peevish  and  apt  to  bite  strangers  ;  his  ears  and  tail  droop  more  than  usual,  and  he  ai>pcars 
drowsy  :  afterwards  he  begins  to  loll  out  his  tongue  and  froth  at  the  mouth,  his  eyes  seeming  heavy  and 
watery.  If  not  confined  he  soon  goes  off,  runs  panting  along  with  a  dejected  air,  and  endeavours  to  bite 
any  one  he  meets.  If  the  mad  dog  escapes  being  killed,  he  seldom  runs  above  two  or  three  days,  when  he 
dies  exhausted  with  heat,  hunger,  and  disease."  As  this  is  a  subject  of  no  slight  importance,  we  shall 
stand  excused  for  introducing  the  criteria  as  described  by  Blaine,  whose  account  of  the  disease,  founded 
on  long  experience  and  attentive  observation,  is  calculated  to  remove  many  unfounded  and  dangerous 
prejudices  relative  to  it.  He  describes  it  as  commencing  sometimes  by  dulness,  stupidity,  and  retreat 
from  observation ;  but  more  frequently,  particularly  in  those  dogs  which  are  immediately  domesticated 
around  us,  by  some  alteration  in  their  natural  habits ;  as  a  disposition  to  pick  up  and  swallow  every 
minute  object  on  the  ground  ;  or  to  lick  the  parts  of  another  dog  incessantly  ;  or  to  lap  his  own  urine,  &c.i 
About  the  second  or  third  day  the  disease  usually  resolves  itself  into  one  of  two  types.  The  one  is  called 
raging, and  the  other  dumb  madness.  These  distinctions  are  not,  however,  always  clear  ;  and  to  which  ig 
owing  so  much  discrepancy  in  the  accounts  given  by  difterent  persons  of  the  disease. 

7417.  The  raging  madness,  by  its  term,  has  led  to  an  erroneous  conclusion,  that  it  is  accompanied  with 
violence  and  fury  ;  which,  however,  is  seldom  the  case  :  such  dogs  are  irritable  and  snappish,  aiid  will 
commonly  fly  at  a  stick  held  to  them,  and  are  impatient  of  restraint :  but  they  are  seldom  violent  except 
when  irritated  or  worried.  On  the  contrary,  till  the  last  moment  they  will  often  acknowledge  the  voice 
of  their  master  and  yield  some  obedience  to  it.  Neither  will  they  usually  turn  out  of  their  way  to  bite 
human  beings  ;  but  they  have  an  instinctive  disposition  to  do  it  to  dogs  ;  and  in  a  minor  degree  to  other 
animals  also :  but,  as  before  observed,  they  seldom  attack  mankind  without  provocation. 

7418.  Dumb  madness  is  so  called  because  there  is  seldom  any  barking  heard,  but  more  particularly 
because  the  jaw  drops  paralytic,  and  the  tongue  lolls  out  of  the  mouth,  black,  and  apparently  strangulated. 
A  strong  general  character  of  the  disease  is,  the  disposition  to  scratch  their  bed  towards  their  belly  ;  and 
equally  so  is  the  general  tendency  to  eat  trash,  as  hay,  straw,  wood,  coals,  dirt,  &c. :  and  it  should  be 
remembered,  that  this  is  so  very  common  and  so  invariable,  that  the  finding  these  matters  in  the  stomach 
after  death,  should  always  render  a  suspicion  formed  of  the  existence  of  the  disease  confirmed  into 
certainty.  Blaine  is  also  at  great  pains  to  disprove  the  notion  generally  entertained,  that  rabid  dogs  are 
averse  from  water ;  and  neither  drink  nor  come  near  it.  This  error  he  contends  has  led  to  most  dangerous 
results;  and  is  so  far  from  true,  that  mad  dogs  from  their  heat  and  fever  arc  solicitous  for  water,  and  lap 
it  eagerly.  When  the  dumb  kind  exists  in  its  full  force,  dogs  cannot  swallow  what  they  attempt  to  lap  ; 
but  still  they  will  plunge  their  heads  in  it,  and  ai)pcar  to  feel  relief  by  it :  but  in  no  instance  out  of  many 
hundreds  did  he  ever  discover  the  smallest  aversion  from  it.   He  lays  very  great  stress  on  the  noise  made  by 
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rabid  dogs,  which  he  says  is  neither  a  bark  nor  a  howl,  but  a  tone  compounded  of  both.  It  has  been  said  by 
some  that  this  disorder  is  occasioned  by  heat  or  bad  food,  and  by  others  that  it  never  arises  from  any  other 
cause  but  the  bite.  Accordingly  this  malady  is  rare  in  the  northern  parts  of  Turkey,  more  rare  in  the 
southern  provinces  of  that  empire,  and  totally  unknown  u.nder  the  burning  sky  of  Egypt.  At  Aleppo, 
where  these  animals  perish  in  great  numbers,  for  want  of  water  and  food,  and  by  the  heat  of  the  climate, 
this  disorder  was  never  known.  In  other  parts  of  Africa,  and  in  the  hottest  zone  of  America,  dogs  are 
never  attacked  with  madness.  Blaine  knows  of  no  instance  of  the  complaint  being  cured,  although  he 
has  tried,  to  their  fullest  extent,  the  popular  remedies  of  profuse  bleedings,  strong  mercurial  and  arsenical 
doses,  vinegar,  partial  drowning,  niglitshade,  water  plantain,  &c.  ;  he  therefore  recommends  the  attention 
to  be  principally  directed  towards  the  prevention  of  the  malady. 

7419.  The  preventive  treatmait  of  rabies  or  mndness  is,  according  to  Blaine,  always  an  easy  process  in 
the  human  subject,  from  the  immediate  part  bitten  l)eing  easily  detected  ;  in  which  case  the  removal  of 
the  part  by  excision  or  cautery  is  an  effectual  remedy.  But,  unfortunately  for  the  agriculturist,  it  is  not 
easy  to  detect  the  bitten  parts  in  cattle,  nor  in  dogs ;  and  it  would  be  therefore  most  desirable  if  a  certain 
internal  preventive  were  generally  known.  Dr.  Mead's  powder,  the  Ormskirk  powder,  sea-bathing,  and 
many  other  nostrums  are  deservedly  in  disrepute  ;  while  a  few  country  medicines,  but  little  known  be- 
yond their  immediate  precincts,  have  maintained  some  character.  Conceiving  that  these  must  all  possess 
some  ingredient  in  common,  he  was  at  pains  to  discover  it ;  and  which  he  appears  to  have  realised  by 
obtaining  among  others  the  composition  of  Webb's  Watford  drink.  In  this  mixture,  which  is  detailed 
below,  he  considers  the  active  ingredient  to  be  the  i?uxus  or  box,  which  has  been  known  as  a  prophylactic 
as  long  as  the  times  of  Hippocrates  and  Celsus,  who  both  mention  it.  The  recipe  detailed  below  has  been 
administered  to  nearly  three  hundred  animals  of  different  kinds,  as  horses,  cows,  sheep,  swine,  and  dogs; 
and  appears  to  have  succeeded  in  a  very  great  majority  of  the  cases,  where  it  was  fairly  taken  and  kept  on 
the  stomach.  It  appears  al.so  to  have  strong  prophylactic  powers  in  the  human  subject ;  but  as  it  would  be 
most  imprudent  to  trust  to  it  alone,  where  excision  can  be  practised,  so  it  will  be  long  before  the  extent  of 
such  power  can  be  ascertained  in  man.     The  box  preventive  is  thus  directed  to  be'prcpared  :  — 

Take  of  the  fresh  leaves  of  the  tree-box  2  ounces, 
of  the  fresh  leaves  of  rue  -  -  2  ounces, 
of  sage        -  -  -        -        -    i  ounce. 

Chop  these  fine,  and  boil  in  a  pint  of  water  to  half  a  pint ;  strain  carefully,  and  press  out  the  liquor  very 
firmly  ;  put  back  the  ingredients  into  a  pint  of  milk,  and  boil  agiin  to  half  a  pint ;  strain  as  before  ;  mix 
both  liquors,  which  forms  three  doses  for  a  human  subject.  Double  this  quantity  is  proi>cr  for  a  horse  or 
cow.  Two  thirds  of  the  quantity  is  sufficient  for  a  large  dog  ;  half  for  a  middling-sized,  and  one  third  for 
a  small  dog.  Three  doses  are  sufficient,  given  one  on  each  of  three  subsequent  mornings  fasting;  the 
quantity  directed  being  that  which  forms  these  three  doses.  As  it  sometimes  produces  strong  eHiects  on 
dogs,  it  may  be  proper  to  begin  with  a  small  dose  ;  but  in  the  case  of  dogs  we  hold  it  always  prudent  to  in- 
crease the  dose  tdl  effects  are  evident,  by  the  sickness,  panting,  and  uneasiness  of  the  dog.  In  the  human 
subject,  where  this  remedy  appears  equally  efficacious,  we  have  never  witnessed  any  unpleasant  or  active 
effects ;  neither  are  such  observed  in  cattle  of  any  kind.  About  forty  human  beings  have  taken  this 
remedy,  and  in  every  instance  it  has  succeeded  equally  as  with  animals  :  but  candour  obliges  us  to  notice, 
that  in  the  maj  r  part  of  these,  other  means  were  used,  as  the  actual  or  potential  cautery  ;  but  in  most  of 
the  animals  other  means  were  iiurposely  omitted.  That  this  remedy,  therefore,  has  a  preventive  quality, 
is  unquestionable,  and  now  perfectly  established  ;  for  there  was  not  the  smallest  doubt  of  the  animals  men- 
tioned either  having  been  bitten,  or  of  the  dog  being  mad  that  bit  them,  as  great  pains  were  in  every  in- 
stance taken  to  ascertain  these  points. 

7420.  To  prevent  cauiyte  madness  Pliny  recommends  worming  of  dogs;  and  from  his  time  to  the  present 
it  has  had,  most  deservedly  says  Daniel,  its  advocates.  He  tells  us  that  he  has  had  various  opportunities 
of  proving  the  usefulness  of  this  practice,  and  recommends  its  general  introduction.  Blaine,  on  the  con- 
trary, asserts,  that  the  practice  of  worming  is  wholly  useless  and  founded  in  error;  that  the  existence  erf 
any  thing  like  a  worm  under  the  tongue  is  incontestably  proved  to  be  false  ;  and  that  what  has  been  taken 
for  it  is  merely  a  deep  ligature  of  the  skin,  placed  there  to  restrain  the  tongue  in  its  motions.  He  also 
observes,  that  the  pendulous  state  of  the  tongue  in  what  is  termed  dumb  madness,  with  the  existence  of 
a  partial  paralysis  of  the  under  jaw  by  which  they  could  not  bite,  having  happened  to  dogs  previously 
wormed,  has  made  the  inability  to  be  attributed  to  this  source,  but  which  is  wholly  an  accidental  circum- 
stance, and  happens  equally  to  the  wormed  and  unwormed  dog. 

7421.  Mange.  This  is  a  very  frequent  disease  in  dogs,  and  is  an  affection  of  the  skin,  either  caught  by 
contagion  or  generated  by  the  animal.  'I'he  scabby  mange  breaks  out  in  blotches  along  the  back  and  neck, 
and  is  common  to  Newfoundland  dogs,  terriers,  pointers,  and  spaniels,  and  is  the  most  contagious.  The 
cure  should  be  begun  by  removing  the  first  exciting  cause,  if  removable  ;  such  as  tilth  or  po\  erty,  or,  as 
more  general  the  contrary  (for  both  will  equally  produce  it),  too  full  living :  then  an  application  should 
be  made  to  the  parts,  consisting  of  sulphur  and  sal  ammoniac;  tar-lime-water  will  also  assist.  When 
there  is  much  heat  and  itciiing,  bleed  and  purge.  Mercurials  sometimes  assist,  but  they  should  be  used 
with  caution  ;  dogs  do  not  bear  them  well. 

7422.  H'orms.  Dogs  suffervery  much  from  worms,  which,  as  in  most  animals  so  in  them,  are  of  several 
kinds;  but  the  effects  produced  are  nearly  similar.  In  dogs  having  the  worms  the  coat  generally  stares; 
the  appetite  is  ravenous,  though  the  animal  frequently  does  not  thrive  ;  the  breath  smells ;  and  the  stools 
are  singular,  sometimes  loose  and  flimsy,  at  others  hard  and  dry  :  but  the  most  evil  they  produce  is  occa- 
sional fits,  or  sometimes  a  continued  state  of  convulsion,  in  which  the  animal  lingers  some  time,  and  then 
dies:  the  fits  they  produce  are  sometimes  of  the  violent  kind  ;  at  others  they  exhibit  a  more  stupid  cha- 
racter, the  dog  being  senseless  and  goiiig  round  continually.  The  cure  consists,  while  in  this  state,  in 
active  purgatives,  joined  with  opium  and  the  warm  bath  ;  any  rough  substance  given  internally  acts  as  a 
vermifuge  to  prevent  the  recurrence. 

742J.  The  ironi/in;;  of  whelps  is  performed  with  a  lancet,  to  slit  the  thin  skin  which  immediately  covers 
what  is  called  the  wiirm  ;  a  small  awl  is  then  to  be  introduced  under  the  centre  of  the  worm  to  raise  it  up; 
the  farther  end  of  the  worm  will,  with  very  little  force,  make  its  appearance,  and  with  a  cloth  taking  hold 
of  that  end,  the  other  will  be  drawn  out  easily.  The  advocates  for  worming  direct  that  care  should  he 
taken  tliat  the  whole  of  the  worm  comes  away  without  breaking;  and  it  rarely  breaks,  unless  cut  into  by 
the  lancet  or  wounded  by  the  awl. 

7424.  The  cat  (2^elis  Ciitiis  L.)  is  distinguished  from  the  lion,  tiger,  leopard,  and  otlicrs 
of  the  genus  J'elis,  by  its  annulate  tail. 

7425.  Its  habits  are  thus  given  by  Linnaeus: — "  Inhabits  woods  of  Europe  and  Asia;  domesticated 
every  where ;  when  tranquil  purrs,  moving  the  tail ;  when  irritated  is  very  active,  climbs,  spits,  emits  a 
fetid  odour;  eyes  shine  at  night,  the  pupil  by  the  day  a  perpendicular  line,  by  night  large,  round;  walks 
with  its  claws  drawn  in  ;  drinks  sparingly  ;  urine  of  the  male  corrosive ;  breath  fetid  ;  buries  its  excre- 
ments; makes  a  horrid  mewling  in  its  amours;  mews  after  and  plays  with  its  kittens;  wags  its  tail  when 
looking  after  prey  ;  the  lion  of  mice,  birds,  and  the  smaller  quadrupeds  ;  peaceful  among  its  tribe ;  cats 
flesh  and  fisli ;  refuses  hot  or  salte<}  things  and  vegetables  ;  washes  behind  its  ears  before  a  storm  ;  back 
electric  in  the  dark ;  when  thrown  up,  falls  on  its  feet ;  is  not  infested  with  fleas ;  gravid  sixty-three  days ; 
brings  three  to  nine  young,  blind  nine  days  ;  delights  in  marum,  cat-mint,  and  valerian." 

742fi.  The  cat  is  of  great  use  m  the  farmer;/  in  catching  mice,  rats,  and  even  birds.  It  is  most  desirable 
to  keep  males,  as  where  females  are  kept  the  noisy  gallantry  of  the  .idjoining  tom-cats  is  exceedingly  an- 
noying. 
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7427.  The  Genet  cat  (Fiverra  Gene'tta)  is  a  species  of  weasel,  with  an  annulate  tail  and  spotted  blackish 
tawny  body.  It  is  a  native  of  Asia,  Spain,  and  France ;  is  mild  and  easily  tamed :  and  answers  all  the  pur- 
poses of  a  cat  at  Constantinople  and  other  places. 

7428.    The  ferret  (Mustela  Furo  L.,  Jig.  923.)  is  an  animal  of  the  weasel  and  polecat 
923  kind,  distinguished  by  its  red  fiery  eyes. 

7429.  //  is  a  native  of  Africa,  but  is  tamed  in  Europe  for 
the  purpose  of  catching  rabbits.  It  procreates  twice  a  year, 
is  gravid  six  weeks,  and  brings  from  six  to  eight  young ;  smells 
very  fetid.  The  ferret  is  very  susceptible  of  cold,  and  must 
be  kept  in  a  box  provided  with  wool  or  otlicr  warm  materials, 
and  may  be  fed  with  bread  and  milk.  Its  ^lcep  is  li.ng  and 
profound,  and  it  awakes  with  a  voracious  appetite,  which  is 
most  highly  gratified  by  the  blood  of  small  and  young  animals. 
Its  enmity  to  rats  and  rabbits  is  unspeakable,  and  when  either 
are,  though  for  the  first  time,  presented  to  it,  it  seizes  and  bites  them  with  the  most  frenzied  madness. 
When  employed  to  expel  the  rabbit  from  its  burrows  it  must  be  muzzled,  as  otherwise  it  will  suck  the 
blood  of  its  victim  and  instantly  fall  into  a  profound  sleep,  from  which  it  will  awake  only  to  the  work  oi 
destruction,  committing  in  the  warren,  where  it  was  introduced  only  for  its  services,  the  most  dreadful 
waste  and  havoc.  It  is  possessed  of  high  irritability,  and  wlicn  particularly  excited  is  attended  with  an 
odour  extremely  offensire. 


Chap.    IX. 
Animals  of  the  Bird  kind  employed  in  Agriculture. 

7430.  Though  poultry  form  a  very  insignificant  part  of  the  live  stock  of  a  farm,  yet 
they  ought  not  to  be  altogether  despised.  In  the  largest  farm  a  few  domestic  fowls 
pick  up  what  might  escape  the  pigs  and  be  lost ;  and  on  small  farms  and  among  cot- 
tagers, the  breeding  and  rearing  of  early  chickens  and  ducks,  and  in  some  situations  the 
rearing  of  turkeys  and  the  keeping  of  geese,  are  found  profitable.  There  are  few  who 
do  not  relish  a  new  egg  or  a  pancake,  not  to  say  the  flesh  of  fowls ;  and  there  are  some 
of  these  comforts  which  happily  can  be  had  in  as  great  perfection  in  the  cottage  as  in  the 
palace.  The  various  kinds  of  domestic  fowls  and  birds  whicli  are  used  in  agriculture 
may  be  classed  as  gallinaceous,  or  with  cleft  feet ;  anserine,  or  web-footed  ;  and  birds  of 
fancy  or  luxury.  Before  proceeding  to  the  first  division  we  shall  offer  some  remarks  on 
poultry  hovels. 

Sect.  I.      PmiHry  Houses  and  their  Furniture  and  Utensils. 

7431.  The  situation  of  the  poultry  house  should  be  dry,  and  exposed  either  to  the  east 
or  south-east,  so  as  to  enjoy  the  sun's  rays  in  winter  as  soon  as  he  appears  above  the 
horizon.  Though  in  many  cases  all  the  commoner  sorts  of  poultry  are  lodged  in  the 
same  apartment ;  yet  to  be  able  to  bestow  on  each  species  its  proper  treatment,  they  ought 
to  be  separated  by  divisions,  and  enter  by  separate  doors.  Apartments  for  aquatic  fowls 
may  be  made  in  part  under  those  of  the  gallinaceous  tribe,  and  the  peacock  often  prefers 
roosting  on  a  tree,  or  on  the  roof  of  high  buildings,  when  it  forms  an  excellent  watch 
bird  to  the  poultry-yard  or  farmery. 

74-32.  Where  a  complete  set  of  poiiltry  houses  are  intended,  then  a  situation  should  be  fixed  on  near  or 
close  to  the  farmery,  and  with  ample  space  around  for  the  fowls  to  disperse  over  in  the  day-time,  and  one 
or  more  ponds  for  the  aquatic  sorts.  A  space  thirty  feet  by  fifty  feet  may  be  made  choice  of  for  the  build. 
ings  and  yard  (fig.  924);  the  building  maybe  ranged  along  the  north  side,  and  the  three  other  sides 

enclosed  with  a  trellis  or  wire  fence  from  six  to  eight  feet  in 
height,  and  subdivided  with  similar  fences  according  to  the 
number  of  apartments.  The  hen-house  (a)  and  turkey-house  (6) 
may  have  their  roosts  (c  c)  in  part  over  the  low  houses  for  ducks 
(</;  and  geese  (e),  and  besides  these  there  may  be  other  apart- 
ments (/,  g,  h)  for  hatching  or  newly  hatchetl  broods,  for  fat- 
tening, to  serve  as  an  hospital,  or  for  retaining,  boiling,  or 
otherwise  preparing  food,  killing  poultry,  and  other  purposes. 
A  flue  may  pass  through  the  whole  in  moist  or  very  severe 
weather ;  the  walls  should  be  built  hollow  in  the  manner  al- 
ready described  (7U02.),  which  will  at  the  same  time  be  a  saving 
of  material ;  and  the  windows  ought  to  have  outside  shutters, 
both  for  excluding  excessive  heats  and  excessive  colds.  In 
every  apartment  there  ought  to  be  a  window  opposite  the  door,  in  order  to  create  a  thorough  draught  when 
both  are  opened,  and  also  a  valve  in  the  roof  to  admit  the  escape  of  the  hottest  and  lightest  air.  Every 
door  ought  to  have  a  small  opening  at  bottom,  for  the  admission  of  the  fowls  when  the  door  is  shut.  The 
elevation  (fig.  925.)  should  be  in  a  simple  style,  and  there  may  be  a  pigeonry  over  the  central  building. 
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7-133.  In  ordinary  cases,  where  poultry  are  kept  on  a  farm  merely  to  consume  what  would  otherwise 
be  lost,  one  or  two  compartments  of  the  low  range  of  buildings  on  the  south  side  of  the  yard  are  usually 
devoted  to  them,  or  any  dry  convenient  place,  according  to  the  general  plan  of  the  farmery. 

7+3i.  The  furniture  or  fixtures  of  the  poultry  houses  are  very  few  ;  the  roost  is  sometimes  a  mere  floor 
or  loft,  to  which  the  bird^  fly  up  or  ascend  by  a  ladder  ;  at  other  times  it  is  nothing  more  than  the  coup- 
ling timbers  of  the  roof,  or  a  series  of  cross  battens :  but  the  most  approved  mode  is  a  series  of  rough 
polygon.il  or  angular  battens  or  rods  rising  in  gradation  from  the  floor  to  the  roof,  as  already  explained 
(28W.  and  28+2.)  ;  the  battens  placed  at  such  a  distance  horizontally,  as  that  the  birds  when  roosting 
may  not  incommode  each  other  by  their  droppings.  For  this  purpose  they  should  be  a  fojt  apart  for  hens, 
and  eighteen  inches  apart  for  turkeys.  The  slope  of  the  roost  may  be  about  45^',  and  the  lower  part  should 
lift  up  by  hinges  in  order  to  admit  a  person  beneath  to  remove  the  dung.  No  flying  is  requisite  in  the 
case  of  such  a  roost,  as  the  birds  ascend  and  descend  by  steps. 

7435.  Nests  are  sometimes  fixtures,  in  which  case  they  are  nitches  built  against  the  wall,  not  unlike 
wine  bins ;  where  there  is  more  than  one  tier  on  the  ground  floor,  each  superincumbent  range  must 
have  a  projecting  balcony  in  front  of  about  a  foot  in  width,  with  stairs  of  ascent  at  convenient  distances. 

7-136.  A  small  boiler  for  preparing  food  may  sometimes  be  requisite,  though  on  a  small  scale  this  may  be 
done  in  the  kitchen.  Watering  troughs  are  generally  fixed  in  the  yards.  In  confined  situations  there 
should  be  a  large  cistern  of  sand,  in  which  the  fowls  may  nestle  and  roll  about  in  order  to  free  themselves 
from  vermin  ;  there  should  also  be  a  spot  composed  of  grarel,  sand,  and  soft  earth,  for  nearly  the  same 
purpose,  but  more  especially  for  exercising  the  young  chickens.  A  roof  for  shelter  and  protection  from 
the  sun  may  very  appropriately  be  placed  over  this  last  compartment,  or  a  part  of  it. 

7'i37.   The  utensils  are  the  portable  nest,  (fig.  926.  n^,  coops  (b  c>,  portable  shelter  [d) ;  feeding  dishes, 
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corn  bin  for  retaining  a  store  of  food,  egg  basket,  and  feather  bags.     We  avoid  enumerating  the  utensils 
used  in  cramming,  considering  that  unwholesome  and  disgusting  practice  as  unfit  for  the  pres-nt  age. 

An  improved  poultrv  feeder  'fig.  937.)  has 
lately  been  published' in  the  Transactions  of 
the  Highland  Society.  It  is  made  to  hold 
half  a  quarter  of  grain,  not  one  particle  of 
which  can  be  lost.  Wlien  once  filled,  it  re- 
quires no  more  trouble,  as  the  gniin  falls 
down  into  the  receiver  below,  as  the  fowls 
pick  it  away  ;  and  the  covers  on  that,  which 
are  opened  by  perches,  and  the  iron  cover 
above,  which  is  secured  by  a  padlock,  c  im. 
pletely  keep  the  grain  from  the  rain,  so  that 
the  fowls  get  it  ahv.iys  quite  dry  ;  and  as 
nothing  less  than  the  weight  of  a  hen  on  a 
perch  can  lift  a  cover  on  the  lower  receiver, 
sparrows,  and  other  small  birds,  are  com- 
pletely excluded,  whilst  the  small  cro.ss  bars 
through  which  the  fowls  pick  prevent  cattle 
and  other  large  animals  from  getting  at  the 
grain.  It  is  astonishing  with  what  facility 
the  fowls  learn  to  leap  upon  the  perch,  and 
so  open  the  cover  of  the  receiver  which 
covers  the  grain. 


Sect.  II.      Gallinaceous  Fowls,  their  Kinds,  Breeding,  Rearing,  and  Manage7nent. 

7438.    Under  the  order  GaUinecE  are  included  the  common  lien,  turkey,  Guinea,  and 
peacock ;  and  we  shall  here  treat  of  each  of  these  birds  in  succession. 

7439.  The  diSferent  species  of  fowls,  that  is,  of  cocks  and  hens,  inhabit  in  their  native  state  the  continent 
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and  islands  of  Asiatic  India.  Naturalists  have  not  agreed  whether 
these  numerous  varieties  of  this  most  useful  bird,  seen  in  a  domes- 
ticated state,  have  originated  from  one  or  from  two  species.  M.  Tem- 
minck  considers  the  Bankiva  cock  (Gallus  Banklva)  as  the  origin  of 
our  domestic  poultry  ;  while  others  think  they  may  have  .sprang  from 
the  Jungle  cock  {fig.  928.  G.  Sonnerfit//),  still  found  in  the  greatest 
plenty  in  the  forests  of  India.  The  term  chicken  is  applied  to  the 
female  young  of  gallinaceous  animals  till  they  are  four  months  old; 
afterwards  they  are  called  pullets,  till  they  begin  to  lay,  when  they 
oecome  hens.  The  male  is  a  chicken  till  he  is  three  months  old, 
then  he  is  a  cock  bird  till  the  age  of  twelve  months,  when  he  becomes 
a  cock ;  unless,  indeed,  he  has  been  artificially  deprived  of  the  faculty 
of  procreation,  when  he  becomes  a  capon  ;  and  when  the  ovarium  is 
taken  from  a  pullet  or  hen,  she  is  called  a  hen  capon. 

7-WO.  The  varieties  of  a  bird  so  long  under  culture  may  naturally 
be  expected  to  be  numerous ;  those  most  esteemed  in  Britain,  at  the 
present  time,  are  the  following  :  — 

7441.  The  common  dunghill  cock  and  hen,  middle  size,  of  every 
colour,  and  hardy. 

7442.  The  game  cock  and  hen  (fig.  929.),  rather  small  in  size,  deli, 
cate  in  limb,  colour  generally  red  or  brown ;  flesh  white,  and  su. 
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perior  to  that  of  any  other  variety  for  richness  and  delicacy  of  flavour ;  eggs  small,  fine  shaped,  and 
_^^      .  extremely  delicate :  the 

g29  chickens  are  difficult  to 

rear  from  their  pugna- 
city of  disposition.  The 
game  cock  has  long  been 
a  bird  both  of  cruel  and 
curious  snort  in  this  as 
well  as  otner  countries  ; 
but  the  taste  for  these 
amusements,  like  that 
for  others  suited  to  times 
of  comparative  leisure 
and  ignorance,  is  now 
happily  on  the  decline 
in  Britain. 

7443.  The  Dorhing 
cock  and  hen  ijig.  930.), 
so  called  from  the  town 
in  Surrey  of  that  name, 
is  the  largest  variety  ; 
shape  handsome ;  body 
long  and  capacious;  legs 

short,  five  claws  on  each  foot ;  eggs  l.irge,  and  lays  abundantly ;  colour  of  the  flesh  inclining  to  yellowish 

or  ivory.   Both  hens  and  cocks  often  made 
into  capons. 

7444.  The  Poland  cock  and  hen  {fig.  931. 
a)  were  originally  imported  from  Hol- 
land. The  colour  shining  black,  with 
white  tops  on  the  head  of  both  cock  and 
hen ;  head  flat,  surmounted  by  a  fleshy 
protuberance,  out  of  which  si)ring  the 
crown  feathers,  or  top,  white  or  black, 
with  the  fleshy  king  David's  crown  (the 
celestial  in  heraldry),  consisting_of  four  or 
five  spikes  ;  their  form  plump  and  deep; 
legs  short,  feet  with  five  claws ;  lay 
abundantly  ;  are  less  inclined  to  set  than 
any  other  breed  ;  they  fatten  quickly,  and 
are  more  juicy  and  rich  than  the  Dorking. 
On  the  whole,  this  is  one  of  the  most  use- 
ful varieties.  There  is  an  ornamental 
subvariety  known  as  the  golden  Poland  (6), 
with  yellow  and  black  plumage. 

7445.  The  every-day  cock  and  hen  is  a 
subvariety  of  the  above,  of  Dutch  origin  ;  they  ere  of  smaller  size,  and  said  to  be  everlasting  layers    Their 

tops  are  large,  and  should  be  pe- 
riodically clipped  near  the  eyes ; 
otherwise,  according  to  Mowbray 
{Treatise  o)i  Domestic  Fowls,  24. 
and  115.),  they  will  grow  into  the 
eyes  of  the  fowls  and  render  them 
very  subject  to  alarm. 

7446.   The  bantam  cock  and  hen 

{fig.  9.'J2 )  is  a  small  Indian  breed, 

■^m        valued    chiefly    for    its    grotesque 


figure  and  delicate  flesh.  Mowbray 
mentions  a  subvariety,  extremely 
small,  and  as  smooth-legged  as  a 
game  fowl.  From  their  size  and 
delicacy  they  are  very  convenient, 
as  they  may  always  be  used  as  sub- 
stitutes for  chickens,  when  small 
ones  are  not  otherwise  to  be  had. 
They  are  also  particularly  useful 
for  sitting  upon  the  eggs  of  par- 
tridges and  pheasants,  being  good 
nurses  as  well  as  good  layers.    There  are  two  varieties  of  this  breed,  ot  which  the  more  common  is  re- 
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markable  for  having  the 

legs  and   feet   furnished 

with  feathers.  The  other, 

and  more  scarce,  variety 

is  even   sm.iller  ;   and  is 

most  elegantly  formed,  as 

well   as    most    delicately 

limbed.     There  is. a  so- 
ciety of  fanciers  of  this 

breed,  who  rear  them  for 

prizes,  among  which  Sir 

John  Sebright  stands  pre- 

eminent. 
7447.  The  C/iitfngong  or  Malay  hen  {fig.  9:ii.)  is  an  Indian  breed, 
and  the  largest  variety  of  the  species.  'I  hey  are  in  colour  striated, 
yellow,  ami  dark  brown  ;  long  necked,  serpent-headed,  and  high  upon 
the  leg  ;  their  flesh  dark,  coarse,  and  chiefly  adapted  to  soup.  They 
are  good  layers  ;  and  being  well  fed  produce  large,  substantial,  and 
nutritive  eggs  :  hut  these  birds  are  too  long-legged  to  be  steady  sitters. 

744K.  The  Shack-bag,  or  Viike  of  Leeds'  breed,  was  formerly  in  great  repute,  but  is  now  nearly  lost.  It 
is  sometimes  to  be  met  with  at  Wokingham  (Oakingham),  in  Berkshire,  and  is  so  large,  and  the  flesh  so 
white,  tinn,  and  fine,  as  to  afford  a  convenient  substitute  for  the  turkey. 

7449.  The  improved  Spanish  cock  and  hen  is  a  cross  between  the  Dorking  and  Spanish  breed,  also  to  be 
found  in  and  around  Wokingham.  It  is  a  large  bird  with  black  plumage,  white  and  delicate  flesh,  the 
largest  eggs  of  any  British  variety,  and  well  adapted  for  capons. 
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7450.  Breeding.  The  common  variety  is  easily  procurable;  but  the  others  must  either  be  procured 
from  tliose  parts  of  the  country  where  they  are  usually  bred,  or  from  the  poulterers  and  bird  fanciers  in 
large  towns,  and  especially  in  London.  It  should  be  a  general  rule  to  breed  from  young  stock  ;  a  two- 
year-old  cock,  or  st.ig,  and  pullets  in  their  second  year.  Pullets  in  their  first  year,  if  early  birds,  will, 
indeed,  probably  lay  as  many  eggs  as  ever  after ;  but  the  eggs  are  small,  and  such  young  hens  are  unsteady 
sitters.  Hens  are  m  their  prime  at  three  years  of  age,  and  decline  after  five,  whence,  generally,  it  is  not 
advantageous  to  keep  them  beyond  that  period,  with  the  exception  of  those  of  capital  qualifications.  Hens 
with  a  large  comb,  or  which  crow  like  the  cock,  are  generally  deemed  inferior;  but  I  have  had  hens  with 
large  rose  combs,  and  also  crowers,  which  were  upon  an  equality  with  the  rest  of  the  stock.  Yellow- 
legged  fowls  are  often  of  a  tender  constitution,  and  always  inferior  in  the  quality  of  their  flesh,  which  is 
of  a  loose  fl.ibby  texture,  and  ordinary  flavour. 

7451.  T/ie  health  offow/s  is  observable  in  thefresh  and  florid  colour  of  the  comb,  and  the  brightness  and 
dryness  of  the  eyes ;  the  nostrils  being  free  from  any  discharge,  and  the  healthy  gloss  of  the  plumage. 
The  most  useful  cock  is  gencrallv  a  boUl,  active,  and  savage  bird,  sometimes  cruel  and  destructive  in  his 
fits  of  passion,  if  not  well  watched,  to  his  hens,  and  even  to  his  ofTspring.  Hens  above  the  common  size 
of  their  respective  varieties  are  by  no  means  preferable  either  as  layers  or  setters.  The  indications  of  old 
age  are  paleness  of  the  comb  and  gills,  dulness  of  colour,  and  a  sort  of  downy  stiffhess  in  the  feathers,  and 
length  and  size  of  talons,  the  scales  upon  the  legs  becoming  large  and  prominent. 

7452.  The  number  of  hens  to  one  cucli  should  be  from  four  to  six,  the  latter  being  the  extreme  number, 
with  a  view  of  making  the  utmost  advantage.  Ten  and  even  twelve  hens  have  been  formerly  allowed  to 
one  cock,  but  the  produce  of  eggs  and  chickens  under  such  an  arrangement  will  seldom  equal  that  to  be 
obtained  from  the  smaller  number  of  hens.  Every  one  is  aware  that  the  spring  is  the  best  season  to  com- 
mence breeding  with  poultry,  and  in  truth  it  scarcely  matters  how  early,  presupposing  the  best  food,  ac- 
commodation, and  attendance,  under  whiclT  hens  may  be  suffered  to  sit  in  January. 

7453.  The  conduct  of  the  cock  towariis  his  hens  is  generally  of  the  kindest  description,  and  sometimes,  as 
in  the  Polish  breed,  so  remarkably  so,  as  to  be  quite  incredible  to  those  who  have  not  witnessed  it.  It  is 
not  an  uncommon  occurrence,  however,  for  the  cock  to  take  an  antipathy  to  some  individual  hen  ;  when 
it  continues  for  any  length  of  time  it  is  best  to  remove  her,  and  supply  her  place  by  another,  taking  care 
that  the  stranger  be  not  worried  by  the  hens.  Spare  coops  or  houses  will  be  found  useful  on  such 
occasions. 

7454.  The  change  qfa  cock,  from  death  or  accident,  is  always  attended  with  niterruption  and  delay,  as 
it  may  be  some  considerable  time  before  the  hens  will  associate  kindly  with  their  new  partner ;  and  fur- 
ther, a  new  cock  may  prove  dull  and  inactive  from  the  change,  however  good  in  nature.  This  frequently 
happens  with  cocks  of  the  superior  breeds,  purchased  from  the  London  dealers,  in  whose  coops  they  have 
been  kept  in  such  a  high  state  of  temperature,  that  they  are  unable  to  endure  the  open  air  of  the  country, 
unless  in  the  summer  season.  Such  being  removed  in  autumn,  winter,  or  early  in  spring,  if  immediately 
turned  abroad  with  hens,  are  liable  to  become  aguish,  tori)id,  and  totally  useless ;  perhaps,  in  the  end, 
turning  roupy  or  glandered.  The  only  method  of  safety  in  this  case  is  to  keep  such  a  cock  in  the  house, 
upon  the  best  and  most  nourishing  food,  turning  the  hens  to  him  several  times  in  the  day,  and  permitting 
him  to  be  abroad  an  hour  or  so,  the  weather  being  fine,  until,  in  a  few  weeks,  he  shall  be  accustomed  to 
the  air. 

7455.  In  making  the  nests,  short  and  soft  straw  is  to  be  preferred  ;  because,  the  straw  being  long,  the  hen, 
on  leaving  her  nest,  will  be  liable  to  draw  it  out  with  her  claws,  and  with  it  the  eggs.  The  hen,  it  is 
ascertained,  will  breed  and  lay  eggs  without  the  company  of  a  cock  ;  of  course,  such  eg^s  are  barren, 

7456.  Eggs  for  setting  should  never  exceed  the  age  of  a  month,  the  newer  to  be  preterred,  as  nearly  of 
a  size  as  possible,  and  of  the  full  middle  size;  void  of  the  circular  flaw,  which  indicates  the  double  yolk, 
generally  unproductive,  nor  should  there  be  any  roughness  or  cracks  in  the  shells.  The  number  tf  eggs, 
according  to  the  size  of  the  hen,  from  nine  to  fifteen,  an  odd  r.umber  being  preferable,  on  the  supposition 
of  their  lying  more  close.  The  eggs  to  be  marked  with  a  pen  and  ink,  and  examined  when  the  hen 
leaves  her  nest,  in  order  to  detect  any  fresh  ones  which  she  may  have  laid,  and  which  should  be  imme- 
diately taken  from  her,  as  they,  if  at  all,  would  be  hatched  too  late  for  the  brood.  It  is  taken  for  granted 
the  box  and  nest  have  been  made  perfectly  clean  for  the  reception  of  the  hen,  and  that  a  new  nest  has  not 
been  sluggishly  or  sluttishly  thrown  upon  an  old  one,  from  the  filth  of  which  vermin  are  propagated,  to 
the  great  annoyance  of  the  hen,  and  prevention  of  her  steady  sitting.  Eggs  twoken  in  the  nest  should 
be  cleared  away  the  instant  of  discovery,  and  the  remaining  washed  with  warm  water,  and  quickly  re- 
placed, lest  they  adhere  to  the  hen,  and  be  drawn  out  of  the  nest;  if  necessary,  the  hen's  feathers  may 
also  be  washed,  but  always  with  warm  water. 

7457.  With  respect  to  the  capriciotisness  of  some  hens,  in  the  article  of  sitting,  it  is  a  risk  which  must  be 
left  to  the  judgment  of  the  attendant,  who  has  to  determine  whether  the  hen  which  appears  desirous  of 
sitting  may  be  safely  trusted  with  eggs.  Leaving  a  numlier  of  eggs  in  the  nest  is  an  enticement.  Very 
frequently  a  hen  will  cluck,  and  appear  hot  for  incubation,  yet  after  sitting  over  her  eggs  a  suflicient 
number  of  hours  to  addle  them,  will  then  desert  them  ;  and,  probably,  in  the  course  of  a  few  days  will  be 
taken  with  another  fit  of  incubation.  Much  useless  cruelty  is  too  often  exercised  to  prevent  the  hen  from 
sitting,  when  eggs,  rather  than  chickens,  are  in  request.  A  late  author  recommends  to  thrust  a  feather 
through  the  hen's  nostrils,  in  order  to  prevent  her  from  sitting  ;  and  to  give  her  half  a  glass  of  gin,  then 
swing  her  round  until  seemingly  dead,  and  confine  her  in  a  pot  during  a  day  or  two,  leaving  her  only  a 
small  breathing  hole,  to  force  her  to  sit !  It  is  full  time  that  those  and  a  hundre<l  other  such  utterly 
useless  and  barbarous  follies  of  former  days,  practised  u|x)n  various  animals,  should  be  dismissed  with  the 
contempt  they  merit.  The  pamphlet  alluded  to  is  the  Epicure,  by  Thomas  Young,  a  publication  replete 
with  good  things  on  the  interesting  subjects  of  eating,  wines,  spirits,  beer,  cider,  &c.  It  is  written  with 
fiaut  gout.   [Mowbray.) 

7458.  Moulting.  Every  succeeding  year  after  the  third,  the  hen  continues  to  moult  later  in  the  season, 
and  laying  fewer  or  no  eggs  during  the  moulting  period,  which  is  sometimes  protracted  to  two  or  three 
months.  It  should  seem  that  old  hens  are  seldom  to  be  depended  upon  for  eggs  in  the  winter,  such  being 
scarcely  full  of  feather  until  Christmas ;  and  then,  probably,  may  not  begin  to  lay  till  April,  producing-at 
last  not  more  than  twenty  or  thirty  eggs.  In  general,  it  is  most  profitable  to  dispose  of  hens  whilst  they 
are  yet  eatable  or  saleable  for  that  purpose,  which  is  in  the  spring  of  the  third  year.  Nor  do  delicate 
white  hens  lay  so  many  eggs  in  the  cold  season  as  the  more  hardy-coloured  varieties,  requiring  warmth 
and  shelter,  particularly  by  night.  Moulting,  or  the  casting  and  renewal  of  feathers,  lasts  with  its  effects 
from  onetothreemonths,  according  to  the  age  and  strength  of  the  bird.  Whilst  under  this  natural  course, 
poultry  are  unfit  for  the  table,  as  well  as  for  breeding.  It  is  the  same  with  respect  to  young  poultry, 
whilst  shedding  their  feathers  in  the  spring.  The  regular  moulting  of  full-grown  fowls  begins  in  the 
autumn. 

7459.  In  some  hens  the  desire  of  incubation  is  so  powerful,  that  they  will  repeat  it  five  or  six  times  in 
the  year  ;  in  others  it  is  so  slight,  that  they  will  probably  not  sit  more  than  once  or  twice  in  the  season. 
A  skilful  breeder  will  take  advantage  of  these  qualities,  and  provide  abundance  of  eggs  from  the  one 
variety,  and  of  chickens  by  means  of  the  other.  Hens,  when  sitting,  drink  more  than  usual :  and  it  is 
an  advisable  practice  to  place  water  constantly  before  them  when  in  this  state,  and  food  (say  corn)  at 
least  twice  a  day.     The  time  of  incubation  is  twenty- one  days. 

7460.  Hatching.  The  chicken,  hitherto  rolled  up  like  a  ball,  with  its  bill  under  the  right  wing,  like  a 
bird  asleep,  begins  generally  on  the  morning  of  the  twenty-second  day  to  break  its  way  through  the  shell ; 
neither  the  hen,  nor  can  the  art  of  man,  with  safety  render  them  aid  in  this  very  interesting  and  won. 
derful  operation.    The  parental  aifection  of  the  hen,  as  Mowbray  and  Parmentier  have  observed,  is  always 
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intensely  increased,  when  she  first  hears  the  voice  of  the  chicks  through  the  shells,  and  the  strokes  of 
their  little  bills  against  them.  The  signs  of  a  need  of  assistance,  the  former  author  observes,  are,  the  egg 
being  partly  pecked,  and  the  efforts  of  the  chicken  discontinued  for  five  or  six  hours.  The  shell  may  then 
be  broken  cautiously,  and  the  body  of  the  chicken  carefully  separated  from  the  viscous  fluid  which  lines 
it.  Reaumur  gives  it  as  his  opinion,  that  no  aid  ought  to  be  given  to  any  chickens  but  those  which  have 
been  near  twenty-four  hours  employed  without  getting  forward  in  their  work. 

7461.  The  chickens  first  hatched  should  be  taken  from  the  hen,  lest  she  be  tempted  to  leave  her  task 
unfinished.  Those  removed  may  be  secured  in  a  basket  of  wool  or  soft  hay,  and  kept  in  a  moderate  heat, 
if  the  weather  be  cold,  near  the  fire.  They  will  require  no  food  for  many  hours,  even  four.and-twenty, 
should  it  be  necessary  to  keep  them  so  long  from  the  hen.  The  whole  brood  being  hatched,  the  hen  is  to 
be  placed  under  a  coop  abroad,  upon  a  dry  spot,  and,  if  possible,  not  within  reach  of  another  hen,  since 
the  chickens  will  mix,  and  the  hens  are  apt  to  maim  or  destroy  those  which  do  not  belong  to  them.  Nor 
should  they  be  placed  near  numbers  of  young  fowls,  which  are  likely  to  crush  young  chicks  under  their 
feet,  being  always  eager  for  the  chickens' meat.  The  first  food  should  be  split  grits,  afterwards  tail  wheat; 
all  watery  food,  soaked  bread,  or  potatoes,  is  improper.  Eggs  boiled  hard,  or  curd  chopped  small,  are  much 
approved  as  first  food.  Their  water  should  be  pure  and  often  renewed  ;  and  there  are  convenient  pans 
made,  in  such  forms  that  the  chickens  may  drink  without  getting  into  the  water,  which  often,  by  wetting 
their  feet  and  feathers,  numbs  and  injures  them.  A  bason  whelmed  in  the  middle  of  a  pan  of  water  will 
answer  the  end,  the  water  running  round  it  generally  ;  and,  independently  of  situation,  and  the  disposition 
of  the  hen,  there  is  no  necessity  lor  cooping  the  brood  beyond  two  or  three  days  ;  but  they  may  be  con- 
fined as  occasion  requires,  or  suflfered  to  range,  as  they  are  much  benefited  by  the  scratching  and  foraging 
of  the  hen.  They  must  not  be  let  out  too  early  in  the  morning,  or  whilst  the  dew  remains  upon  the 
ground,  far  less  be  suffered  to  range  over  the  wet  grass,  one  common  and  fatal  cause  of  disease.  Another 
caution  is  of  the  utmost  consequence,  to  guard  them  watchfully  against  sudden  unfavourable  changes  of 
the  weather,  more  particularly  if  attended  with  rain.  Nearly  all  the  disorders  of  gallinaceous  fowls  arise 
from  cold  moisture. 

7+62.  Fur  the  period  of  the  chickens  quitting  the  hen,  there  is  no  general  rule  :  the  most  certain  is,  when 
the  hen  begins  to  roost,  leaving  them  ;  if  sufficiently  forward,  they  will  follow  her;  if  otherwise,  they 
should  be  secured  in  a  proper  jJace,  the  time  having  arrived  when  they  are  to  associate  with  the  young 
poultry,  as  nearly  of  their  own  age  and  size  as  possible,  since  the  larger  are  apt  to  overrun  and  drive  from 
their  food  the  younger  brood 

7463.  Hatching  by  artificial  iieat  is  an  Egyptian  practice,  mentioned  by  Diodorus  and  Aristotle,  and  was 
brought  into  notice  about  the  middle  of  the  eighteenth  century,  by  Reaumur  in  his  "  Art  de  faire  Colore, 
Sfc.  des  Oiseaux  domestiques."  The  requisite  degree  of  heat  is  90  degrees,  which  is  supplied  by  fire,  steam, 
hot  water,  or  fermentible  substances ;  after  hatching,  the  birds  are  placed  in  a  cage,  in  which  is.placed  a 
lamb-skin  suspended  from  the  roof  of  a  box,  and  enclosed  by  a  curtain  of  green  baize;  or,  according  to 
Parmentier,  they  may  be  placed  under  a  capon,  which,  after  being  prepared  for  receiving  pleasure  from 
feeling  the  chickens  under  its  belly,  by  depriving  it  of  the  greater  part  of  the  feathers  and  excoriation,  is 
to  be  confined  with  them  in  the  same  coop,  and  after  being  fed  together  for  a  day  or  two,  it  is  said  the 
capon  will  become  an  excellent  nursing  mother.  Excepting  as  matter  of  curiosity,  however,  it  is  not  at 
present  worth  while  either  to  hatch  or  rear  chickens  artificially  in  this  country.  Whether  Reaumur's 
mode  of  hatching  be  adopted,  or  Mrs.  D'Oyley's  of  depriving  hens  of  their  chickens  as  sgon  as  hatched, 
and  thus  causing  one  hen  to  hatch  five  or  six  broods  in  succession,  the  human  attention  required,  and  the 
risk  of  failure  are  so  great,  that  the  surest  modes,  under  all  the  present  circumstances,  are  such  as  are 
natural  Where  it  is  tried  for  experiment  or  curiosity,  the  heat  of  tan  or  dung  is  more  likely  to  prove 
steady  than  that  from  amoke,  air,  or  steam,  probably  even  than  that  of  hot  water,  successfully  tried, 
however,  and,  we  believe,  still  practised  in  the  neighbourhood  of  Paris.  An  enclosure  in  the  middle  of  a 
broad  vinery  or  hothouse  might  serve  at  once  to  hatch  and  rear  early  chickens ;  and  such  a  mode  of  rearing, 
at  least  in  the  winter  season,  certainly  deserves  the  attention  of  those  who  are  curious  in  having  this 
luxury  in  February  and  March.  In  1&22  or  1823  some  interesting  experiments  were  exhibited  bv  Mr.  Bar- 
low at  the  Egyptian  Hall,  London,  relative  to  an  improved  method  which  he  had  invented,  ot  hatching 
eggs  by  artificial  heat.  The  method,  and  the  machine  necessary  to  practise  it,  seem  to  have  come  very 
little  into  use, 

7464.  The  incvbation  of  chickens  by  hot  water  is  the  invention  of  M.  Bonnemain,  physician,  of  Paris, 
in  1777 ;  and  still  alive  when  we  were  in  that  capital  in  1828.  Chickens  hatched  in  this  way  at  St.  Ger. 
main's,  under  M.  B.'s  direction,  it  is  said,  supplied  the  table  of  Louis  XIV.  The  boiler  of  the  apparatus 
is  called  a  caloriftre,  {color,  heat,  and  fero,  to  bear,)  and  consists  of  a  small  boiler  {fig.  934.  a),  a  box  or 
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building  (A)  for  hatching  the  eggs,  a  cage  or  coop  (c)  for  rearing  the  chickens,  tubes  (rf)  for  circulating  the 
hot  water,  a  supply  tube  aivd  funnel  (e),  and  a  safety  tube  (/).  Supposing  the  water  heated  in  the  boiler, 
it  will  rise  by  its  specific  levity  through  the  tube  («,  d),  move  progressively  through  all  the  tubes,  and 
return  again  to  the  boiler  by  the  tube  (g),  which  is  inserted  in  the  lid  like  the  other,  but  i)asses  down  to 
its  lowt-r  part  (A).  This  circulatory  movement,  once  commenced,  continues  so  long  as  the  water  is  heated 
in  the  boiler,  because  the  temperature  is  never  equal  throughout  all  parts  of  the  apparatus.  We  may 
readily  conceive  that  a  perfect  equality  of  temperature  can  never  exist,  on  account  of  the  contmual  loss 
of  heat,  which  escapes  from  the  exteriors  of  all  the  tubes.     Meanwhile,  the  temperature  of  the  air  en- 
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closed  in  the  box  difFers  but  little  from  that  of  the  numerous  tubes  which  traverse  it ;  and  as  the  bends  of 
the  tubes  on  the  outside  of  the  box  atl'urd  but  little  surface  to  be  cooled  by  tlie  surrounding  air,  so  the 
force  of  the  circulation,  which  is  always  in  the  ratio  of  the  difference  between  the  temperature  of  the 
waters  passing  out  of  the  calorif  fere  and  re-entering  it,  docs  not  become  greatly  diminijlud,  even  after 
having  expended  a  large  portion  of  its  heat  on  the  outside  of  the  box,  in  maintaining  a  gentle  boat  in  the 
cage  (c)  adjoining  to  it.  We  see,  therefore,  that  the  more  the  water  is  cooled  which  passes  through  the 
last  circumvolutions  of  the  tubes,  the  more  active  is  the  circulation  in  all  parts;  and,  consequently,  the 
more  equal  is  the  temperature  of  all  the  tubes  which  heat  the  box,  and  of  the  air  within  it:  indeed,  to 
prevent  the  loss  of  heat  as  much  as  possible,  the  boiler,  and  all  those  parts  of  the  tubes  which  are  placed 
on  the  exterior  of  the  box,  are  enveloped  in  lists  of  woollen  cloth.  M.  Bonnemain  having  thus  applied 
these  principles  with  so  much  skill,  is  always  enabled  to  maintain  in  these  boxes  an  equal  temperature, 
varying  scarcely  so  much  as  half  a  degree  of  Reaumur's  thermometer;  but,  as  if  it  was  not  sufficient  to 
have  thus  far  resolved  the  problem,  he  contrived  that  this  degree  of  temperature  in  all  parts  of  the  stove 
should  be  maintained  at  that  point  which  was  found  most  favourable  for  promoting  incubation.  It  was  by 
means  of  an  apparatus  for  regulating  the  Kre  that  he  attained  this  desirable  object.  The  action  of  this 
regulator  is  founded  on  the  unequal  ddatation  of  diHisrent  metals  by  heat.  A, movement  is  communicated 
near  to  the  axis  of  a  balanced  lever,  which  lever  transmits  it  by  an  iron  wire  to  a  register  in  the  ash-pit 
door  of  the  furnace.  Combustion  is  by  these  means  abated  or  increased.  The  details  of  this  piece  of 
machinery  are  fully  described  and  delineated  in  GUI's  Tfcliiwlosical  Register  (Feb.  18i28,  p.  70.). 

7465.  When  wc  zinmld  hatch  chickens  by  hot  water,  we  light  tne  fire  and  raise  the  temperature  till  we 
obtain  that  degree  of  heat  in  the  box  which  is  fitted  for  incubation  ;  we  then  place  the  eggs  near  to  each 
other,  upon  the  shelves,  with  borders  to  them  {;,  i),  which  are  fi.^ed  under  each  row  of  tubes.  It  is  con. 
venient  not  to  cover,  on  the  first  day,  more  than  a  twentieth  part  of  the  superficies  of  the  shelves,  and  to 
add  every  day,  for  twenty  days,  an  equal  quantity  of  eggs  ;  so  that,  on  the  twenty-first  day,  the  quantity 
of  eggs  first  placed  will  be,  for  the  greatest  part,  hatched  :  so  that  we  may  obtain  every  day  nearly  the 
same  number  of  chickens  ;  but  which  may,  nevertheless,  be  occasionally  regulated  by  the  particular  season 
of  the  year. 

74G6.  During  the  first  days  of  incuhatian,  whether  natural  or  artificial,  the  small  portion  of  water 
contained  within  the  substance  of  the  egg  evaporates  through  tlie  pores  in  its  shell :  this  is  replaced  by  a 
small  quantity  of  air,  which  is  necessary  to  support  the  respiration  of  the  chick  ;  but  as  the  atmospheric 
air  which  surrounds  the  eggs  in  the  box  at  that  degree  of  temperature  is  either  completely  dry,  or  but 
little  humid,  so  the  chick  would  greatly  suffer,  or  finally  perish,  from  this  kind  of  desiccation.  The 
aqueous  vapour  which  exhales  from  the  breathing  of  the  old  fowls  while  hatching,  in  some  degree  prevents 
this  ill  effect ;  but,  nevertheless,  in  dry  seasons,  the  vapour  is  hardly  sufficient :  and  thus,  in  order  that 
the  eggs  may  be  better  hatched  in  the  dry  seasons,  the  hens  cover  them  with  the  earth  of  the  floor  of  the 
granary.  In  artificial  incubation,  to  keep  the  air  in  the  stove  constantly  humid,  they  place  in  it  flat 
vessels,  such  as  plates  (/r,  k),  filled  with  water.  When  the  chickens  are  hatched,  they  are  removed  from 
the  stove,  and  carried  to  the  cage  (c),  where  they  are  fed  with  millet,  and  nestle  under  a  sheep's  skin 
with  wool  on  it  (/),  suspended  over  them.  They  also  separate,  by  means  of  partitions  in  the  cage,  the 
chickens  as  they  are  hatched  each  day,  in  order  to  modify  their  nourishment  agreeably  to  their  age. 
Artificial  incubation  is  exceedingly  useful  in  furnishing  young  fowls  at  those  seasons  when  the  hens  will 
not  sit,  and,  in  some  situations,  to  produce,  or,  as  we  may  say  indeed,  to  manufacture  a  great  number  of 
fowls  in  a  small  space.  (Gill's  Technological  Repository,  No.  viii.  p.  73.  as  quoted  in  Gard.  Mag.  vol.  iv. 
p.  307.) 

7467.    Tlie  products  of  the  cock  and  hen  are  eggs,  feathers,  and  tlie  carcass. 

7468.  Eggs  become  desiccated,  and,  in  consequence,  lose  great  part  of  their  substance  and  nutritive 
quality,  by  keeping  ;  and  every  body  knows  the  value  of  a  fresh-laid  egg.  They  will  retain  their  moisture 
and  goodness,  however,  three  or  four  months,  or  more,  if  the  pores  of  the  shell  be  closed  aixl  rendered 
impervious  to  the  air,  by  some  unctuous  application.  We  generally  anoint  them  with  mutton  suet  melted, 
and  set  them  on  end,  wedged  close  together,  in  bran,  stratum  super  stratum,  the  containing  box  being 
closely  covered.  Laid  upon  the  side,  the  yolk  will  adhere  to  the  shell.  They  thus  come  into  use,  at  the 
end  of  a  considerable  period  of  time,  in  a  state  almost  equal  to  new-laid  eggs,  for  consumption  ;  but  ought 
not  to  be  trusted  for  incubation,  excepting  in  the  case  of  the  imported  eggs  of  rare  birds. 

7469.  TAeter^ci^CjO'j^iwill  weigh  twoounces  and  a  half,  those  of  the  Chittagong  hen  perhaps  three  ounces. 
To  promote  fecundity  and  great  laying  in  the  hen,  nothing  more  is  necessary  than  the  best  corn  and  fair 
water;  malted  or  sprouted  barley  has  occasionally  a  good  effect,  whilst  the  hens  are  kept  on  solid  corn  ; 
but  if  continued  too  long  they  are  apt  to  scour.  Cordial  horse-ball  is  good  to  promote  laying  in  the  cold 
season,  and  also  toast  and  ale,  as  every  henwife  well  knows.  It  must  be  noted,  that  nothing  is  more 
necessary  towards  success  in  the  particular  of  obtaining  plenty  of  eggs,  than  a.good  attendance  of  cocks, 
especially  in  the  cold  season  ;  and  it  is  also  especially  to  be  observed,  that  a  cock  whilst  moulting  is  gener- 
ally useless.  Buffbn  says,  a  hen  well  fed  and  attended  will  produce  upwards  of  one  hundred  and  fifty  eggs 
in  a  year,  besides  two  broods  of  chickens.  Mowbray  observed,  that  a  hen  generally  cackled  three  or  four 
days  previously  to  laying  ;  and  that  some  half-bred  game  hens  beg.an  to  lay  as  soon  as  their  chickens  were 
three  weeks  old  ;  the  consequence  of  high  keep  and  good  attendance  of  the  rocks. 

7470.  Feathers  or  down  intended  for  use  should  be  plucked  as  soon  as  possible  after  the  bird  is  dead,  and 
before  it  is  cold,  otherwise  they  are  defective  in  that  elasticity  which  is  their  most  valuable  proi>erty,  and 
are  liable  to  decay.  The  bird  should,  besides,  be  in  good  health,  and  not  moulting,  Ibr  the  feathers  to  be 
in  perfection  ;  and  being  plucked,  and  a  sufficient  number  collected,  the  sooner  they  are  dried  upon  the 
oven  the  better,  since  they  are  else  apt  to  heat  and  stick  together. 

7471.  The  feathers  of  birds  are  applied  to  various  purposes  of  utility  and  ornament.  "  The  plumassier 
collects  and  prepares  the  delicate  feathers  of  birds,  and  gives  them  the  most  brilliant  colours,  in  order  to 
vend  them  to  the  embroiderer,  and  the  manufacturer  of  artificial  flowers,  who  introduces  them  into  their 
embroideries,  and  forms  them  into  bouquets  and  garlands,  to  add  to  the  elegancies  of  dress  and  furniture, 
according  to  the  tastes  indicated  by  fashion.  The  plumassier  only  employs  the  feathers  of  the  ostrich,  the 
heron,  the  peacock,  the  swan,  the  goose,  and  the  cock  ;  these  he  prepares  and  disposes  in  a  fit  manner  to 
adorn  our  hats,  robes,  &c.  ;  he  also  makes  aigrettes,  and  an  infinity  of  other  objects.  The  workman  who 
forms  the  feathers  for  these  uses  is  termed  a  plumassier.  All  the  kinds  of  feathers  which  possess  great 
brilliancy,  extent,  and  fineness,  are  also  employed  in  a  great  variety  of  circumstances,  although  those  are 
preferred  which  we  have  above  mentioned."  {Gill's  Tech.  Rep.  voL  vi.     See  p.  '248.) 

7472.  Where  hens  are  kept  more  than  a  i/ear  they  are  sometimes  plucked  towards  the  end  of  the  spring 
season  for  the  sake  of  their  feathers.  This  operation,  where  it  takes  place,  ought  to  be  performed  in  the 
most  tender  and  careful  manner,  and  the  birds  housed  afterwards  for  a  time  sufficient  to  enable  them  to 
endure  the  air  :  but  the  practice  is  cruel,  and  we  trust  it  is  not  likely  to  come  into  general  use. 

7473.  Feeding  and  fattening  the  carcass.  Fowls  will  become  fat  on  the  common  run  of  the  farm-yard, 
where  they  thrive  upon  the  offals  of  the  stable,  and  other  refuse,  with  perhaps  some  small  regular  daily 
feeds ;  but  at  threshing  time  they  become  particularly  fat,  and  are  thence  stvled  barn-door  tbwls,  pro- 
bably the  most  delicate  and  high  flavoured  of  all  others,  both  from  their  full  allowance  of  the  finest  corn, 
and  the  constant  health  in  which  they  are  kept,  by  living  in  a  natural  state,  and  having  the  full  enjoy- 
ment of  air  and  exercise.  They  are  also  confined  during  a  certain  number  of  weeks,  in  coops,  those  fowls 
which  are  soonest  ready  being  drawn  as  wanted.  It  is  a  common  practice  with  some  housewives,  to  coop 
their  barn-door  fowls  for  a  week  or  two,  under  the  notion  of  improving  them  for  the  table,  and  increasing 
their  fat ;  a  practice  which,  however,  seldom  succeeds,  since  the  fowls  generally  pine  for  their  loss  of  liberty, 
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and  nUghting  tlieir  food,  lose  instead  of  gaining  additional  flesh.  Such  a  period,  in  fiict,  it  too  ihort  fur 
them  to  become  accustomed  to  confinement. 

747+.  I'ccding-houscs  should  be  warm  and  airy,  with  earth  floors  well  raised,  and  capacious  enough  to 
accommodate  twenty  or  thirty  fowls  ;  the  floor  slightly  littered  down,  and  the  litter  often  changed.  S.mdy 
gravel  and  a  little  lime  rubbish  should  be  placed  in  different  places,  and  often  changed.  A  sufhcient 
number  of  troughs,  for  both  water  and  food,  should  be  placed  around,  that  the  stock  may  feeil  with  as 
little  interruption  as  possible  from  each  other,  and  perches  in  the  same  proportion  should  be  furnished 
for  those  birds  which  are  inclined  to  perch,  wliich  few  of  them  will  desire  after  they  have  begun  to  fatfeii, 
but  which  helps  to  keep  them  easy  and  contented  until  that  period.  In  this  mode  fowls  may  be  battened 
to  the  higliest  pitch,  and  yet  preserved  in  a  healthy  state,  their  flesh  being  equal  in  quality  to  that  of  the 
barn-door  fowl.  To  suffer  fattening  fowls  to  perch  is  contrary  to  the  general  practice,  since  it  is  supposed 
to  bend  and  deform  the  breast-bone;  but  as  soon  as  they  become  heavy  and  indolent  from  feeding,  they 
will  rather  incline  to  rest  in  the  straw  ;  and  the  liberty  of  perching  in  the  commencement  of  their  coop- 
ing has  a  tendency  to  accelerate  that  period,  when  they  are  more  inclined  to  rest  on  the  floor.  Fowls, 
moreover,  of  considerable  growth  will  have  many  of  them  become  already  crooked  breasted  from  perch- 
ing whilst  at  large,  although  much  depends  upon  form  in  this  case,  since  we  find  aged  cocks  and  hens  of 
the  best  shape  which  have  jierched  all  their  lives  with  the  breast  hone  perfectly  straight 

7-t75.  The  privation  of  light,  by  inclining  fowls  to  a  constant  state  of  repose,  excepting  when  moved  by 
the  appetite  for  food,  promotes  and  accelerates  obesity  ;  but  a  state  of  obesity  obtained  in  this  way  cannot 
be  a  state  of  health,  nor  can  the  flesh  of  animals  so  fed  equal  in  flavour,  nutriment,  and  salubrity,  that  of 
the  same  species  fed  in  a  more  natural  way.  Economy  and  market  interest  may  perhaps  be  best  answered 
by  the  plan  of  darkness  and  close  confinement;  but  a  feeder  for  his  own  table,  of  delicate  taste,  and  am- 
bitious of  furnishing  his  board  with  the  choicest  and  most  salubrious  viands,  will  declare  for  the  natural 
mode  of  feeding  ;  and  in  that  view,  a  feeding,  yard,  gravelled  and  turfed,  the  room  being  open  all  day,  for 
the  fowls  to  retire  at  pleasure,  will  have  a  decided  preference,  as  the  nearest  a)'proach  to  the  barn-door 
system. 

747G.  Insects  and  animal  food  form  a  part  of  the  natural  diet  of  poultry,  are  medicinal  to  them  in  a 
weakly  state,  and  the  want  of  such  food  may  sometimes  impede  their  thriving. 

7477.  For  fattening  the  younger  chickens,  the  above  feeding-room  and  yard  is  well  calculated.  These 
may  be  put  uji  as  soon  as  the  hen  shall  have  quitted  her  charge,  and  before  they  have  run  off  the  sucking 
flesh  ;  for  geuerally,  when  well  kept  and  in  health,  they  will  be  in  fine  condition  and  full  of  flesh  at  that 
period,  wh.ch  flesh  is  afterwards  expended  in  the  c.Nercise  of  foraging  for  food,  and  in  the  increase  of 
stature,  an  1  it  may  be  a  work  of  some  time  afterwards  to  recover  it,  more  especially  in  young  cocks, 
and  all  those  which  stand  high  upon  the  leg.  In  fact,  all  those  which  appear  to  have  long  legs  should  bo 
fattened  from  the  hen,  to  make  the  best  of  them ;  it  being  extremely  diflicult,  and  often  impossible,  to 
fatten  long-legged  fowls  in  ooops,  which,  however,  are  brought  to  a  good  weight  at  the  barn-door. 

7478.  lu  the  choice  offuli-sizei/fotels  for  feeding,  the  short-legged  and  early  hatched  always  deserve  a 
preference.  The  grccji  liiuiet  is  an  excellent  model  of  form  for  the  domestic  fowl,  and  the  true  Dorking 
bi-eed  approaches  the  nearest  to  such  model.  Of  course  the  smaller  breeds  and  the  game  are  the  most 
delicate  and  soonest  ripe.  The  London  chicken  butchers  as  they  are  termed,  or  poulterers,  are  said  to  be 
of  all  others  the  most  dexterous  feeders,  putting  up  a  coop  of  fowls  and  making  them  thoroughly  fat 
within  the  space  of  a  fortnight ;  using  so  much  grease,  and  that  perhaps  not  of  the  most  delicate  kind,  in 
the  food.  In  the  common  way  this  business  is  often  badly  managed,  fowls  being  huddled  together  in  a 
small  coop,  tearing  each  other  to  pieces,  instead  of  enjoying  that  repose  which  alone  can  ensure  the  w  ished. 
tor  object ;  irregularly  fed  and  cleaned,  luitil  tiiey  are  so  stenched  and  poisoned  in  their  own  excrement, 
that  their  flesh  actually  smells  and  tastes  of  it  when  smoking  upon  the  table.  Where  a  steady  and  regular 
profit  is  required  from  poultry,  the  l-.est  method,  whether  for  domestic  use  or  sale,  is  constant  high 
keep  from  the  beginning;  whence  they  will  not  only  be  always  ready  for  the  table,  with  very  little  extra 
attention,  but  their  flesh  will  be  superior  in  juiciness  and  rich  flavour  to  those  which  are  fattened  from 
a  low  or  emaciated  state.  Fed  in  this  mode,  the  spring  pullets  are  particularly  fine,  and  at  the  same  time 
most  nourishing  and  restorative  food.  The  pullets  which  have  been  hatched  in  March,  if  high  fed  from 
tiie  nest,  will  lay  plentifully  through  the  following  autumn  ;  and  not  beuig  intended  (or  breeding  stock, 
the  advantage  of  their  eggs  may  be  taken,  and  themselves  disposed  of  thoroughly  fat  for  the  table  in 
February,  about  which  period  their  laying  will  be  finished.  Instead  of  giving  ordinary  and  tail  corn  to 
fattening  and  breeding  poultry,  it  will  be  found  most  advantageous  to  allow  the  heaviest  and  best,  putting 
the  confined  fowls  upon  a  level  with  those  fed  at  the  barn-door,  where  they  have  their  share  of  the 
weightiest  and  finest  corn.  This  high  feeding  shows  itself  not  only  in  the  size  and  flesh  of  the  foivis,  but 
in  the  size,  weight,  and  substantial  goodness  of  their  eggs,  which  in  those  valuable  particulars  will  prove 
far  superior  to  the  eggs  of  fowls  fed  upon  ordinary  corn  or  washy  potatoes  ;  two  eggs  of  the  former  going 
further  in  domestic  use  than  three  of  the  latter.  The  water  also  given  to  fattening  fowls  should  be  olten 
renewed,  fresh  and  clean;  indeed,  those  which  have  been  well  kept  will  turn  with  disgust  from  ordinary 
fond  and  foul  water. 

7479.  Barleij  and  lehe.at  arc  the  great  dependence  far  cliicken  poultry-,  oats  will  do  for  full-grown  hens 
and  cocks,  but  are  not  so  good  as  barley  ;  both,  when  they  have  their  fill  of  corn,  will  eat  occasionally  cab- 
bage  or  beet  leaves.  Steamed  potatoes  and  oatmeal  mixed  together  make  an  excellent  mets,  but  must  not 
be  given  in  great  quantities,  otherwise  it  renders  the  flesh  soft  and  flabby. 

7180.  Cramming.  Barley  and  wheat  meal  are  generally  the  basis  or  chief  ingredient  in  all  fattening 
mixtures  for  chickens  and  fowls ;  but  in  Sussex  ground  oats  are  used,  and  there  oats  are  in  higher  repute 
for  fattening  than  elsewhere,  many  large  hogs  being  fattened  with  them.  In  the  report  of  that  county, 
the  liev.  Aithur  Young  says,  "  North  C'happcl  and  Kinsford  are  famous  for  their  poultry:  they  are 
f  ittened  there  to  a  size  and  perfection  unknown  elsewhere.  The  food  given  them  is  ground  oats  made 
into  gruel,  mixed  with  hog's  grease,  sugar,  pot-lir,uor,  and  milk  ;  or  ground  oats,  treacle,  and  suet,  sheep's 
plucks,  &c.  The  fowls  are  kept  very  warm,  and  crammed  morning  and  night,  i  he  pot-liquor  is  mixed 
with  a  few  handfuls  of  oatmeal  and  boiled,  with  which  the  meal  is  kneaded  into  crams  or  rolls  of  a  proper 
size.  The  fowls  are  put  into  the  coop  two  or  three  days  before  they  are  crammed,  which  is  continued 
for  a  fortnight ;  and  they  are  then  sold  to  the  higglers.  These  fowl.s  full  grown,  weigh  seven  pounds 
each,  the  average  weight  five  pounds  ;  but  there  are  instances  of  individuals  double  the  w  eight.  I'hey 
were  sold  at  the  time  of  the  survey  (1809)  at  four  to  live  shillings  each.  Turner,  of  North  Chappel,  a 
tenant  of  Lord  Egremont,  crams  two  hundred  fowls  per  annum.  Great  art  and  attention  is  requisite  to  cut 
the  capons,  and  numbers  are  destroyed  in  the  operation." 

7481.  Ouluughani  in  Berks  is  porticvJarly  famous  for  fatted  fowls,  by  which  many  persons  m  that  town 
and  vicinity  gain  a  livelihood.  The  fowls  are  sold  to  the  London  dealers,  and  the  sum  ol  150/.  has  been 
returned  in  one  market-day  by  this  traffic.  Twenty  dozen  of  these  fowls  were  purchased  tor  one  gala  at 
Windsor,  after  the  rate  of  half  a  guinea  the  couple.  At  some  seasons,  fifteen  shillings  have  been  paid  lor 
a  couple.  Fowls  constitute  the  principal  commerce  of  the  town.  Komford,  in  Essex,  is  also  a  great  market 
for  i)oultry,  but  generally  of  the  store  or  barn-door  kind,  and  not  artificially  fed. 

7482.  The  Oakingham  tnethod  of  feeding  is  to  contine  the  fowls  in  a  dark  place,  and  cram  them  with 
paste  made  of  barley-meal,  mutton-suet,  treacle,  or  coarse  sugar,  and  milk  ;  and  they  are  found  completely 
ripe  in  a  fortnight.  If  kept  longer,  the  fever  that  is  induced  by  this  continued  state  of  rejilction,  renders 
them  red  and  unsaleable,  and  frequently  kills  them.  Geese  are  likewise  fed  in  the  same  neighbourhood,  in 
great  number.*,  and  sold  about  midsummer  to  itinerant  dealers  ;  the  price  at  the  time  the  survey  was  made 
(1S08),  two  shillings  to  two  and  three-pence  each.  It  appears  utterly  contrary  to  reason,  that  fowls  fod 
upon  such  grcajy  and  impure  mixtures  can  possibly  produce  flesh  or  fat  so  firm,  delicate,  high  flavourBd, 
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or  nourishing,  as  tliosc  fattened  upon  more  simple  and  substantial  food;  as,  for  example,  meal  and  milk, 
without  the  addition  of  either  treacle  or  sugar.  With  respect  to  grease  of  any  kind,  its  cliief  effect  must 
be  to  render  tlie  flesh  loose  and  of  indelicate  flavour.  Nor  is  any  advantage  gained,  excluding  the  com. 
mercial  one. 

7483.  The  methods  of  cramming  hy  cnnjining  in  a  box  the  size  of  the  body  of  the  fowl,  and  allowing  its 
head  and  vent  to  project  for  intromission  and  ejection  ;  of  blinding  the  bird  for  this  purpose;  or  of  nail- 
ing it  to  the  board  ;  and  also  the  mode  of  forcing  down  liqvnd  food  by  a  particular  kind  of  pump,  worked  by 
the  foot  of  the  feeder  ;  all  these  and  other  cruel  practices  we  wish  we  could  abolish  in  practice,  and  obli. 
terate  from  the  printed  page. 

7-184.  Cas/rali'on  is  perlbrmed  on  cocks  and  hens  only  in  some  districts,  and  chiefly  in  Berkshire  and 
Sussex.  The  usual  time  is  when  they  have  left  the  hen,  or  when  the  cocks  begin  to  crow,  but  the  earlier 
the  better.  It  is  a  barbarous-practice  and  better  omitted.  Capons  are  shunned  both  by  hens  and  cocks, 
which,  it  is  said,  will  not  roost  on  the  same  perch  with  them.  The  Chinese  mode  of  making  capons  is  fully 
described  and  illustrated  with  cuts  in  the  Farmer's  Mngnxinc,  vol.  vi.  p.  46. 

7485.  Finioning  of  fowls  is  often  practised  to  restrain  them  from  roosting  too  high,  or  from  flying  over 
fences,  &c. ;  and  is  much  more  convenient  than  the  cutting  their  wing  feathers  only.  But  in  the  ordinary 
methoils  of  merely  excising  the  pinion,  it  is  frequently  fatal ;  and  almost  always  so  to  full-grown  birds  or 
fowls,  by  their  bleeding  to  death.     To  prevent  this  in  the  long-winged  tribes,  as  ducks,  geese,  &c.,  pass  a 

threaded  needle  through  their  wing,  close  by  the  inside  of  the 
smaller  bone  (^fig.  93:').  ii),  and  making  a  ligature  with  the  thread 
across  the  larger  bone,  and  returning  it  on  the  outside  of  all,  the 
principal  blood-vessels  are  secured,  which  could  not  be  accom- 
plished by  a  ligature  confined  to  the  surface  only.     After  the 
blood-vessels  have  been  thus  secured,  cut  off  the  portion  of  wing 
beyond  the  ligature  with  scissars  or  shears.     In  the  Gallin^cea  or 
short- winged  tribes,  as  cocks,  hens,  &c.,  the  operation  is  rendered 
safer  by  being  performed  on  the  beginning  of  the  next  joint  (6), 
making  the  ligature  embrace  all  the  vessels  between  these  two  bones  by  passing  it  twice  through,  and 
securing  each  bone  individually,  and  passing  the  ligature  around  the  whole  of  that  part  of  the  wing 
generally.     In  this  way  also  birds  which  have  been  accidentally  winged  in  shooting  may  be  preserved. 

7486.  The  turkey  (Meleagris  Gallipavo  L.,Jig.  936.)  is  a  native  of  America,  and  was 

introduced  into  this  country  from 

^^"  ^S*;.<-^      Spain  soon  after  the  discovery  of 

the  former  country.  The  colour 
in  the  wild  state  is  black,  but  do- 
mestication has  produced  great 
variety. 

7487.  Iti  a  state  of  nature  they  are  said 
to  parade  in  flocks  of  five  hundred,  feed- 
ing, in  general,  where  abundance  of 
nettles  are  to  be  found,  the  seed  of  which 
and  of  a  small  red  acorn  is  their  common 
food  in  the  American  woods.  They  get 
fat  in  a  wild  state,  and  are  soon  run  down 
by  horses  and  dogs.  They  roost  on  the 
highest  trees,  and  since  the  clearing  of 
extensive  tracts  in  America,  have  be- 
come rare  in  many  places  :  their  antipa- 
thy to  any  thing  of  a  red  colour  is  well 
known.  In  this  country  they  are  sup- 
posed to  be  of  a  tender  constitution,  which  only  applies  to  them  when  young;  for  when  grown  up  they 
will  live  in  the  woods  with  occasional  supplies  of  food,  as  is  actually  the  case  to  a  great  extent  m  the 
demesne  lands  of  the  Marquis  of  Bute,  in  Bute. 

74S8.  The  varieties  are  few,  and  chiefly  the  copper  and  white,  said  to  be  imported  from  Holland,  the 
former  too  tender  for  general  culture ;  the  black  Norfolk  is  esteemed  superior  to  all  others. 

7489.  Breeding.  One  turkey  cock  is  sufficient  for  six  hens  or  more,  and  a  hen  will  cover  accordmg  to 
her  size  from  nine  to  fifteen  eggs.  The  hen  is  apt  to  form  her  nest  abroad  in  a  hedge,  or  under  a  bush, 
or  in  some  secure  place ;  she  lays  from  eighteen  to  twenty-five  eggs  or  upwards,  and  her  term  ot 
incubation  is  thirty  days.  She  is  a  steady  sitter,  even  to  starvation,  and  therefore  requires  to  be  regularly 
supplied  with  food  and  water.  Buffbn  says  she  is  a  most  affectionate  mother  ;  but  Mowbray  observes,  that 
from  her  natural  heedlessness  and  stupidity,  she  is  the  most  careless  of  mothers  ;  and  being  a  great  tra- 
veller herself,  wiH  drag  her  brood  over  field,  heath,  or  bog,  never  casting  a  regard  behind  her  to  call  in  her 
straggling  chicks,  nor  stopping  while  she  has  one  left  lo  follow  her.  The  turkey  differs  from  the  common 
hen  in  never  scratching  for  her  chicks,  leaving  them  entirely  to  their  own  instinct  and  industry  ;  neither 
will  they  fight  for  their  brood,  though  vigilant  in  the  discovery  of  birds  of  prey,  when  they  will  call  their 
chickens  together  by  a  particular  cry,  and  run  with  considerable  speed.  Hence,  when  not  confined  within 
certain  limits,  they  require  the  attendance  of  a  keeper. 

7490  Turkey  chicks  should  be  withdrawn  from  the  nest  as  soon  as  hatched,  and  k^pt  very  warm  by 
wrapping  them  in  flannel,  or  putting  them  under  an  artificial  mother  in  a  warm  room  or  other  warm 
place.  Various  nostrums  are  recommended  to  be  given  and  done  at  this  season,  as  a  pei>percorn  and  a 
tea-spoonful  of  milk,  immersion  in  cold  water,  &c.  Mowbray  wisely  rejected  all  these  unnatural  practices, 
and  succeeded  by  giving  curd  and  hard  eggs,  or  curd  and  barley  meal  kneaded  with  milk,  and  renewed 
with  clear  water  rather  than  milk,  as  he  found  the  last  often  scoured  them.  A  sort  of  vermicelli,  or 
artificial  worms,  made  from  pulling  boiled  meat  into  strings,  he  found  beneficial  for  every  species  of 
gallinaceous  chicken.  Two  great  objects  are,  to  avoid  superfluous  moisture,  and  to  maintain  the  utmost 
cleanliness,  for  which  purposes  as  little  slop  food  is  given  as  possible.  A  fresh  tuft  of  short  sweet  grass 
should  be  daily  given  as  green  food,  but  not  snails  or  worms  as  scouring,  and  no  oats  ;  nettle  seed,  clover, 
rue,  or  wormwood  gathered,  as  recommended  by  the  elder  housewives.  Water  is  generally  preferable  to 
milk.  When  the  weather  is  favourable,  the  hen'is  cooped  abroad  in  the  forenoon.  During  the  rest  of  the 
day  and  night,  for  the  first  six  weeks,  she  is  kept  within  doors.  After  this  the  hen  may  be  ccoped  a  whole 
day  externally  for  another  fortnight,  to  harden  the  chickens ;  and  afterwards  they  may  be  left  to  range 
within  certain  limits,  or  tended  by  an  old  man  or  woman,  being  fed  at  going  out  in  the  morning  and 
returning  in  the  evening.  Their  ordinary  food  may  be  that  of  the  common  cocks  and  hens.  They  will 
prefer  roosting  abroad  upon  high  trees  in  the  summer  season,  but  that  cannot  generally  be  permitted  with 
a  view  to  their  safe  keeping. 

7491.  Fattening.  Sodden  barley,  or  barley  and  wheat-meal  mixed,  is  the  most  approved  food  ;  and  the 
general  mode  of  management  is  the  same  as  that  of  the  common  cock  and  hen.  1  hey  are  generally  fed  so 
as  to  come  in  at  Christmas,  but  they  may  be  fattened  early  or  late.  Sometimes  though,  but  rarely,  they 
are  caponised.  BufTon  says,  the  wild  turkey  of  America  has  been  know«  to  attain  the  weight  of  sixteen 
pounds  ;  the  Norfolk  turkeys  are  said  sometimes  to  weigh  twenty  and  thirty  pounds;  but  Mowbray  sajs. 
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he  never  madu  any  higher  than  (ifteen  pounds  ready  Tor  the  spic.     The  living  and  dead  weiglit  of  a  turkev 
are  as  21  to  14. 

7492.  Feathers.  Turkeys  are  sometimes  plucked  alive,  a  barbarous  practice  which  ought  to  be  laid 
aside.  Parmentier  proposed  to  multiply  the  breed  of  white  turkeys  in  France,  and  to  employ  the  leathers 
found  on  the  lateral  part  of  the  thighs  instead  of  the  plumes  of  the  ostrich. 

7493.  The  Guinea  hen  (Numidia  Meleagris  Z,., 
Jig-  937.)  is  found  in  a  wild  state  only  in  Africa, 
from  whence  it  has  been  diffused  over  every  part 
of  Europe,  the  West  Indies,  and  America.  In  a 
State  of  nature  these  birds  associate  in  flocks  of 
two  or  three  hundred.  They  delight  in  marshy 
places,  but  always  perch  during  the  night  in  trees, 
or  high  situations.  It  is  bigger  than  a  large  cock, 
and  is  active,  restless,  and  courageous  ;  and  will 
even  attack  the  turkey,  though  so  much  above  it.s 
size. 

7494.  The  properties  qf  the  pheasant  and  the  turkey  have 
been  said  to  be  united  in  this  bird  ;  its  flesh  is  more  hke  that 
of  the  pheasant  than  that  of  the  common  cock  and  hen  both 
in  colour  and  taste,  and  is  reckoned  a  very  good  substitute 
for  the  former  bird.  It  is  also  very  prolific,  and  its  eggs  are  nourishing  and  good.  It  assimilates  per- 
fectly with  common  fowls  in  its  artificial  habits  and  kinds  of  food  ;  but  it  has  this  peculiarity  —  that  the 
cocks  and  hens  are  so  nearly  alike,  that  it  is  difficult  to  distinguish  them,  and  it  has  a  peculiar  gait,  and 
cry,  and  chuckle. 

7495.  I'/ie  peacock  (Pavo  cristatus  L.)  is  a  native  of  India,  and  found  in  a  wild  state 
in  Java  and  Ceylon,  where  they  perch  on  trees  like  the  turkey  in  America.  The  age  of 
the  peacock  extends  to  twenty  years,  and  at  three  the  tail  of  the  cock  is  full  and  com- 
plete. The  cock  requires  from  three  to  four  hens ;  and  where  the  country  agre'es  with 
them,  they  are  very  prolific,  a  great  ornament  to  the  poultry  yard  and  lawns,  and  useful 
for  the  destruction  of  all  kinds  of  reptiles.  Unfortunately,  they  are  not  easily  kept 
within  moderate  bounds,  and  are  very  destructive  in  gardens. 
They  live  on  the  same  food  as  other  domestic  fowls,  and 
prefer  barley.  They  are  in  season  from  February  till  June ; 
but  though  a  peacock  forms  a  very  showy  dish,  the  flesh  is 
ill-coloured  and  coarse,  and  they  are  therefore  kept  more  as 
birds  of  ornament  than  of  use. 

7496.  The  crested  curassow  (Crax  .(^lector  L.  Jig.  93S. )  is  a 
beautiful  and  majestic  bird,  nearly  the  size  of  a  turkey  ;  it 
is  common  in  some  parts  of  tropical  America,  and  is  men- 
tioned as  being  abundant  in  Paraguay.  In  those  coun- 
tries it  is  tamed,  and  readily  associates  with  the  other  do- 
mestic poultry.  Like  most  gallinaceous  birds,  it  lives  in 
^  flocks  of  about  a  dozen,  feeds  upon   Indian  corn,  rice,  and 

other  grain  during  the  day,  and  roosts  on  high  trees  at  night. 
Its  size,  disposition,  and  the  delicacy  of  its  flesh,  all  recommend  our  attempting  to  do- 
mesticate it  in  this  country. 

Sect.  III.      Anserine  or  Aquatic  Fowls. 

7497.  The  order  anseres  comprehends  the  duck,  goose,  swan,  and  buzzard.  Under  s 
regular  system,  Mowbray  observes,  it  would  be  preferable  to  separate  entirely  the  aquatic 
from  the  other  poultry  ;  the  former  to  have  their  houses  ranged  along  the  banks  of  a  piece 
of  water,  with  a  fence,  and  sufficiently  capacious  walks  in  front ;  access  to  the  water  by 
doors,  to  be  closed  at  will.  Should  the  water  be  of  considerable  extent,  a  small  boat 
would  be  necessary,  and  might  be  also  conducive  to  the  pleasure  of  angling. 

7498.  The  dttek  (^^las  .Boschas  I..,Jig.9S9.)  is  a  na- 
live  of  Britain,  and  found  frequenting  the  edges  and 
banks  of  lakes  in  most  parts  of  Europe.  The  flesh  of 
this  and  various  other  species  of  the  duck  is  savory  and 
stimulant,  and  said  to  aflbrd  preferable  nourishment  to 
that  of  the  goose,  being  less  gross,  and  more  easily 
digested.  The  flesh  of  the  wild  duck,  though  more 
savoury  than  that  of  the  tame,  is  reckoned  still  more 
easy  of  digestion.  The  ancients  went  even  beyond  our 
greatest  modern  epicures  in  their  high  cstcein  for  the 
flesh  of  the  duck:  and  Plutarch  asserts,  that  Cato  pre- 
served his  whole  household  in  health  by  dictnig  them 
on  duck's  flesh. 

7499.  Varieties  and  species.  There  are  the  Rhone, 
the  Aylesbury,  the  canvass-backed,  and  the  Mus- 
covy. 


7500.  The  Wi, 


Rinally  from  France,  and  ge-      ducks  have  been 


.,„,^  , ._  constantly  imiioited  for  a  Rreat  number  of 

that  they  are  very  generally  mixed  with  our  native  breed. 


nerally  of  a  dark-coloured  pluiSage.  large  si.e,  and  supposed       years,  that  they  are  veo  ga^erai'J  ;i''»~.7'"' "^^."'"'^'i;";^ 

«o  in,prove  our  breed.     Thev  arTof  darker  llcsh,  an<f  more       I'he  English  '»"=''./"'<:"'"'?  'he  ^^ 

»avourv,  tl..ui  the  i:.,^li.l.  dul  k  ;  but  somewhat  coar*.  Rhone      when  they  chance  to  have  light-colour«l  tk.h,  are  never  »t  ><> 
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Wi;h  and  savoury  flavour  as  the  darlcer  colours.    Muscovy,  and 


7502.  The  canvais-backetl,  bred  onW  on  the  Potowmac  and 
Susnuehnnii.i  rivers,  are  of  very  recent  introduction  from 
Anierici,  and  ».re  only  to  lie  found  in  a  few  iilace;,  near  Liver- 
pool ;  ttiey  are  said  to  he  the  best  in  the  woild,  and  if  so  will 
soon  become  better  known. 


rio%itv  than  for  the  t:il)l 

T.Odl.  T/ie  Ti'fiile  .■li/lrslniri)  are  a  beautiful  and  ornamental 
slock,  matchin:;  well'in  colour  with  the  Knibden  geese.  They 
are  saitl  to  be  early  breetlers. 

7;)Uj.  T/ic  iliiscovi/  (luck  (A.  moscliMa  L.)  is  a  native  of  Brazil,  but  domesticated  in  Europe.  Tt  is  a 
curious  tlark-colourtiti  bird,  distiiiguislied  by  its  nalieti  face,  kept  more  out  of  curiosity  than  use ;  to  be  re- 
taiiied  in  any  place,  they  must  be  reared  there  from  the  egg,  otherwise  they  will  fly  away. 

750i.  Breeding.  One  drake  is  generally  put  to  five  ducks  ;  the  duck  will  cover  from  eleven  to  fifteen 
eggs,  and  her  term  of  incubation  is  thirty  days.  They  begin  to  lay  in  February,  are  very  prolific,  and  are 
apt,  like  the  Turkey,  to  lay  abroad,  and  conceal  their  eggs,  by  covering  them  with  leaves  or  straws.  The 
duck  generally  lays  by  night,  or  early  in  the  morning:  white  and  light-coloured  ducks  produce  similar 
eggs  ;  and  the  brown  and  dark-coloured  ducks,  those  of  a  greenish  blue  colour,  and  of  the  largest  size.  In 
setting  ducks,  it  is  considered  safest  to  put  light-coloured  eggs  under  light  ducks,  and  the  contrary  ;  as 
there  are  instances  of  the  duck  turning  out  with  her  bill  those  eggs  which  were  not  of  her  natural 
colour. 

7505.  During  incubation,  the  duck  requires  a  secret  and  safe  place,  rather  than  any  attendance,  and 
will,  at  nature's  call,  cover  her  eggs,  and  seek  her  food,  and  the  refreshment  of  the  waters.  On  hatching, 
there  is  not  often  a  necessity  for  taking  away  any  of  the  brood,  barring  accidents  ;  and  having  hatched, 
let  the  duck  retain  her  young  upon  the  nest  her  own  time.  On  moving  her  with  her  brood,  prepare  a  coop 
upon  the  short  grass,  if  the  weather  be  fine,  or  under  a  shelter,  if  otherwise  :  a  wide  and  flat  dish  of  water, 
often  to  be  renewed,  standing  at  hand  ;  barley,  or  any  meal,  the  first  food.  In  rainy  weather  particularly, 
it  is  useful  to  clip  the  tails  of  the  ducklings,  and  the  surrounding  down  beneath,  since  they  are  else  apt  to 
draggle  and  weaken  themselves.  The  duck  should  be  cooped  at  a  distance  from  any  other.  The  period  . 
of  her  confinement  to  the  coop  depends  on  the  weather  and  the  strength  of  the  ducklings.  A  fortnight 
seems  the  longest  time  necessar;  ;  and  they  may  be  sometimes  permitted  to  enjoy  the  pond  at  the  end  of 
a  week,  but  not  for  too  great  a  length  at  once,  least  of  all  in  cold  wet  weather,  which  will  affect,  and  cause 
them  to  scour,  and  appear  rough  and  draggled.  In  such  case  they  must  be  kept  within  a  while,  and  have 
an  allowance  of  bean  or  pea  meal  mixed  with  their  ordinary  food.  Tlie  meal  of  buck-wheat  and  the 
former  is  then  proper.  The  straw  beneath  the  duck  should  be  often  renewed,  that  the  brtxKl  may 
have  a  dry  and  comfortable  bed  ;  and  the  mother  herself  be  well  fed  w  ith  solid  corn,  without  an  ample 
allowance  of  which  ducks  are  not  to  be  reared  or  kept  in  perfection,  although  they  gather  so  much 
abroad. 

7506.  Buck  epgs  arc  often  hatched  by  hens,  when  ducks  are  more  in  request  than  chickens  ;  also  as 
ducks,  in  unfavourable  situations,  are  the  more  easy  to  rear,  as  more  hardy  ;  and  the  plan  has  no  objec- 
tion in  a  confined  place,  and  with  a  small  stock,  without  the  advantage  of  a  pond  ;  but  the  hen  is  much 
distressed,  as  is  sufficiently  visible,  and,  in  fact,  injured,  by  the  anxiety  she  suffers  in  witnessing  the  sup- 
posed perils  of  her  children  venturing  upon  the  water. 

7507.  Ducks  are  fattened,  either  in  confinement,  with  plenty  of  food  and  water,  or  full  as  well  restricted 
to  a  pond,  with  access  to  as  much  solid  food  as  they  will  eat ;  which  last  method  is  preferable.  'I'hey 
fatten  speedily,  in  this  mode,  mixing  their  hard  meat  with  such  a  variety  abroad  as  is  natural  to  them, 
more  particularly,  if  already  in  good  case;  and  there  is  no  check  or  impediment  to  thrift  from  pining,  but 
every  mouthful  tells  and  weighs  its  due  weight.  A  dish  of  mi.xed  food  is  preferable  to  white  corn,  and 
may  remain  on  the  bank,  or  rather  in  a  shed,  for  the  ducks.  Barley,  in  any  form,  should  never  be  used 
to  fatten  ducks  or  geese,  since  it  renders  their  flesh  loose,  woolly,  and  insipid,  and  deprives  it  of  that  high 
savory  flavour  of  brown  meat,  which  is  its  valuable  distinction  ;  in  a  word,  rendering  it  chickeny,  not  un- 
like in  flavour  the  flesh  of  ordinary  and  yellow-legged  fowls.  Oats,  whole  or  bruised,  are  the  standard 
fattening  material  for  ducks  and  geese,  to  which  may  be  added  pea-meal,  as  it  may  be  required.  The 
house-wash  is  profitable  to  mix  up  their  food  under  confinement ;  but  it  is  obvious,  whilst  they  have  the 
benefit  of  v/hat  the  pond  affords,  they  can  be  in  no  want  of  loose  food.  Acorns  in  season  are  much 
aflfectcd  by  ducks  which  have  a  range ;  and  they  will  thrive  so  much  on  that  provision,  that  the  qtiantity 
of  fat  will  be  inconvenient,  both  in  cooking  aiid  upon  the  table.  Ducks  so  fed  are  certainly  inferior  in 
delicacy,  but  the  flesh  eats  high,  and  is  far  from  disagreeable.  Fed  on  butcher's  oflfal,  the  flesh  resembles 
wild  fowl  in  flavour,  with,  however,  considerable  inferiority.  Oftal-fed  duck's  flesh  does  not  emit  the 
abominable  stench  which  issues  from  ofFal-fed  pork.  When  live  ducks  are  plucked,  only  a  small  quantity 
of  down  and  feathers  should  be  taken  from  each  wing. 

750S.  Decoys  fur  wild  ducks.  Wild  ducks,  and  other  aquatic  birds,  are  frequently  taken  by  the  device 
termed  a  decoy,  which,  in  the  low  parts  of  Essex,  and  some  other  marshy  districts,  may  be  considered  as 
connected  with  husbandry.    A  decoy  is  a  canal  or  ditch,  provincially  pipe  of  water  {fig.  940.),  with  a  grassy 


sloping  margin  (1)  at  its  junction  with  a  river  or  larger  piece  of  water  (81,  to  invite  aquatic  fowls  to  sit  on 
and  dress  their  plumage  ;  but  in  other  parts,  covered  with  rushes  and  aquatic  plants  for  concealment. 
Along  the  canal  of  the  decoy  are  placed  reed  fences  (2,  2',  to  conceal  the  decoy-man  and  his  dogs  from  the 
sight  of  the  ducks.  There  is  an  opening  in  this  fence  (3),  where  the  decoy-man  first  shows  himself  to  the 
birds  to  force  them  to  take  the  water;  and  having  taken  it,  the  dog  drives  them  up  the  canal,  the  man 


Book  VII. 


THE   GOOSE. 


1093 


looking  through  the  fence  at  different  places  (4,  5,  6)  to  frighten  them  forward.  At  the  end  of  the  canal 
ij  a  tunnel  net  (7),  where  the  birds  are  finally  taken.  In  operating  witli  this  trap,  as  the  wild  duck  is  a 
very  shy  bird,  and  delights  in  retirement,  the  first  step  is  to  endeavour  to  make  the  given  water  a  peaceful 
asylum,  by  suffering  the  ducks  to  rest  on  it  undisturbed.  The  same  love  of  concealment  loads  them  to  be 
pivtial  to  waters  whose  margins  abnunil  with  underwood  and  aquatic  plants;  hence,  if  the  given  water  is 
not  already  furnished  with  these  append  igcs,  they  nuist  be  jirovided  ;  for  it  is  not  retirement  alone  which 
leads  them  into  these  recesses,  but  a  search  after  food  also.  At  certain  times  of  the  day,  when  wild  fowl 
are  otf  their  feed,  they  are  equally  delighted  with  a  smooth  grassy  margin,  to  a<Ijust  and  oil  their  ijlumage 
upon.  On  the  close-pastured  margins  of  large  waters,  frequented  by  wild  fowl,  hundreds  may  be  seen 
amusing  themselves  in  this  way  ;  and  peihaps  nothing  draws  them  sooner  to  a  water  than  a  conveniency 
of  this  kind  :  hence  it  becomes  essentially  necessa'ry  to  success,  to  provide  a  grassy,  shelving,  smooth- 
shaven  Ijank  (1)  at  the  mouth  of  the  decoy,  in  order  to  draw  tlie  fowl,  not  only  to  the  water  at  large,  but 
to  the  desire<l  part  of  it.  Having,  by  these  means,  allured  them  to  tne  mouth  of  the  decoy  ;  the  difhcul- 
ties  that  remain  are,  those  of  s.'ctting  them  oft'  the  bank  into  the  water,  without  taking  wing,  and  of 
leading  them  up  the  canal  to  the  snare  which  is  set  for  them  in  the  most  easy  manner. 

7/><l9  In  ordfr  to  i^et  tlirm  njf  the  bank  into  ilie  rrntcr,  a  dog  is  necessary  (the  more  like  a  fox  the  better), 
which  should  steal  from  behind  tlie  skrcen  of  reeds,  ti>,  2,)  which  is  placed  by  the  side  of  the  canal  to  hide 
the  decoy-man  as  well  as  his  dog,  until  the  signal  be  given.  On  seeing  the  dog,'the  ducks  rush  into  the 
water  ;  where  the  wild  fowl  consider  themselves  as  safe  from  the  enemy  which  had  assailed  them,  and  of 
course  do  not  take  wing.  Among  the  wild  fowl,  a  parcel  (perhaps  eight  or  ten)  of  decoy-ducks  should  be 
mi-xed,  which  will  probably  be  in.struraental  in  bringing  them,  with  greater  confidence,  to  the  bank.  As 
soon  as  these  are  in  the  water,  they  make  for  the  decoy,  at  the  head  of  which  they  have  been  constantly 
fed,  and  in  which  they  have  always  found  an  asylum  from  the  dog.  The  wild  ducks  follow  ;  while  the  dog 
keeps  driving  behind ;  and,  by  that  means,  takes  off  their  attention  from  the  trap  they  are  entering. 
When,  as  soon  as  the  decoy-man,  who  is  all  the  while  observing  the  operation  through  peep-holes  in  the 
reed  skreen,  sees  the  entire  shoal  under  a  canopy  net  which  covers  and  encloses  the  upper  part  of  the 
canal,  he  shows  himself,  when  the  wild  fowl  instantly  take  wing,  but  their  wings  meeting  with  an  imper- 
vious net,  instead  of  a  natural  canopy,  formed  of  reeds  and  bulrushes,  they  fall  again  into  the  water,  and, 
being  afraid  to  recede,  the  man  being  close  behind  them,  tiiey  push  forward  into  the  tail  of  the  tunnel 
net,  which  terminates  the  decoy.     In  this  way,  nine  dozen  have  been  caught  at  a  time. 

7.)I0.  The  form  of  the  pi/ie  or  cnnal  ought  to  resemble  the  outlet  of  a  natural  brook,  or  a  natural  inlet  or 
creek  of  the  principal  water.  The  mouth  ought  to  be  spacious,  and  free  from  confinement,  that  the  wild 
fowl,  on  their  first  rushing  into  the  water,  and  while  they  have  yet  the  power  of  recollection,  may  be  in- 
duced to  begin  to  follow  the  tame  ducks  ;  and  for  the  same  purpose  it  ought  to  be  crooked,  that  its  inward 
narrowness,  and  the  nets,  may  not,  in  the  first  instance,  be  perceived.  The  lower  part  of  a  French  horn 
is  considered  as  the  best  form  of  the  canal  of  a  decoy  that  can  be  had.  A  material  circmnstance  remains 
yet  to  be  explained.  It  is  the  invariable  nature  of  wild  fowl  to  take  v;ing  with  their  heads  towards  tire 
wind  ;  and  it  is  always  imprudent  to  attempt  to  take  them  in  a  decoy,  unless  the  wind  blow  down  the  pipe; 
for,  while  their  enemy  is  to  leeward  of  them,  they  have  less  scrujile  to  go  up  the  pipe,  making  sure  of  an 
escape  by  their  wing.s.  But,  what  is  of  still  more  consequence,  if  the  wind  set  up  the  pipe  when  they  take 
wing  under  the  canopy  net,  some  of  them  would  probably  escape  (.Tcircumstance  always  to  be  dreaded), 
and  those  which  fell  again  into  the  water  would  fall,  of  course,  with  their  heads  towards  the  wind,  and 
would  with  greater  dirticulty  he  driven  into  the  tunnel.  This  point  is  so  well  known  by  decoy-men  in 
general,  that  every  decoy  is,  when  circumstances  will  admit  of  it,  furnished  with  three  or  four  different 
canals,  pointing  to  distinct  quarters  of  the  horizon,  that  no  opportunity  may  be  lost  on  account  of  tha 
wind  being  in  any  particular  point. 

7511.  Tlie  goose  (A^nas  A'nacr  L.,  fig.  941.)  is  a  native  of  Britain,  and  most  parts  of 
the  north  of  Europe,  but  less  common  tlian  the  duck. 

7512.  The  flesh  of  the  common  and  various  species  of  geese  is 
highly  stimulant,  strong  in  flavour,  viscous,  and  of  a  putrescent 
tendency.  The  flesh  of  the  tame  goose  is  more  tender  than  that 
of  the  wild,  which  tastes  offish  ;  but  either  kind  is  only  adapted 
for  good  stomachs,  and  powerful  digestion,  and  should  be  spar, 
ingly  used  by  the  sedentary  and  weak,  or  persons  subject  to  cu- 
taneous diseases.  The  fat  of  the  goose  is  reckoned  peculiarly 
subtle,  penetrating,  and  resolvent,  and  is  generally  carefully 
preserved  for  domestic  applications.  The  goose  attains  to  a  great 
age,  well  authenticated  instances  being  on  record  to  the  extent 
of  seventy  and  eighty  years.  The  best  geese  in  England  are 
probably  to  be  found  on  the  borders  of  Suflblk  and  Norfolk,  and 
in  Berkshire;  but  the  greatest  numbers  are  in  Lincolnshire, 
whence  they  are  sent  in  droves  to  London  to  be  fed  by  the 
poulterers,  some  of  whom  fatten  in  the  vicinity  of  the  metro, 
polls  above  five  thousand  in  a  season, 

731.;.  Of  varieties  and  species  there  are  several,  the  former 
differing  in  colour,  as  black,  white,  and  grey,  and  also  in  size. 
There  is  also  the  Spanish  white  goose,  and  large  white  Embden 
goose,  the  latter  in  most  esteem.  When  one  has  seen  a  wild 
goose,  savs  Pennant,  a  description  of  its  plumage  will,  to  a  feather,  exactly  correspond  with  any  other  : 
but  in  the  tame  kinds,  no  two  of  any  species  are  exactly  alike ;  different  in  their  size,  their  colours,  and 
frequently  in  their  general  form,  they  seem  the  mere  creatures  of  art ;  and  having  been  so  long  dependent 
upon  man  for  support,  they  seem  to  assume  forms  entirely  suited  to  his  necessities. 

Inli.  There  is  a  Chinese  species  {A.  rygnoldcsi,  and  an  American  goose  {A.  canadi'nsis).  The  Chinese 
species  is  a  domestic  bird,  but  as  yet  little  known  in  this  country.  It  is  longer  and  narrower  in  the  body 
than  the  common  goose,  and  stands  higher  on  the  legs.  The  Canadian  goose  is  domesticated  in  several 
places,  and  is  not  considered  uncommon  in  England,  It  is  the  most  ornamental  of  the  goose  kind  on  water 
in  pleasure-grounds,  and  is  abundant  in  the  Duke  of  Devonshire's  park  at  Chiswick. 

7.">1.'5.  Jlreediiig.  One  gander  is  generally  put  to  five  geese  :  the  goose  lays  from  eleven  to  fifteen  eggs; 
and  the  period  of  incubation  is  from  twenty-seven  to  thirty  days.  A  nest  should  be  prepared  as  soon  as 
the  female  begins  to  carry  straw  in  her  bill,  and  by  other  tokens  declares  her  readiness  to  lay.  'I'his  is 
generally  in  March,  and  sometimes  two  broods  are  produced  within  the  season  ;  an  advantage  obtainable 
by  high  feeding  through  the  winter  with  sound  corn,  ziuX  on  the  commencement  of  the  breeding  season 
allowing  them  boiled  barley,  malt,  fresh  grains,  and  fine  pollard  mixed  up  with  ale  or  other  stimulants.  A 
good  gander  sits  near  his  geese  whilst  they  are  sitting,  and  vigilantly  protects  them.  Eecding  upon  the 
nest  is  seldom  required  ;  and  it  is  unnecessary  to  take  any  of  the  goslings  from  the  mother  as  hatched ; 
but  pen  the  goose  and  her  brood  at  once  upon  dry  grass  well  sheltered,  putting  them  out  late  in  the  morn, 
ing,  or  not  at  all  in  severe  weather,  and  ever  taking  them  in  early  in  the  evening.  The  first  food  may  be 
similar  to  that  recommended  for  the  duck,  such  as  barley  meal,  bruised  oats,  or  fine  pollard,  with  S(nne 
cooling  green  vegetables,  as  cabbage  or  beet  leaves  intermixed. 

7.')lfi.  Hearing.  At  first  setting  at  liberty  the  pastur.ige  of  the  goose  should  be  limited  ;  otherwise,  if 
allowed  to  range  over  an  extensive  common,  the  gulls  or  goslings  will  become  tired  and  cramped,  and 
lome  of  them  will  f.ill  behind  and  be  lost.     lMo\\brav  advises  to  destroy  all  the  hemlock  and  nightshade  in 
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their  range;  ami  he  says  he  has  known  them  killed  by  swallowing  sprigs  of  yew.  As  the  young  become 
pretty  well  feathereil.  they  become  also  too  large  to  be  brooded  beneath  the  mother's  wing,  and  as  they  will 
then  sleep  in  groups  by  her  side,  they  must  be  well  supplied  with  straw  beds,  which  they  will  convert  into 
excellent  dung.  Being  able,  says  Mowbray,  to  frequent  the  pond  and  range  the  common  at  large,  the 
young  geese  will  obtain  their  living,  and  few  people,  favourably  situated,  allow  them  any  thing  more,  ex- 
cepting the  vegetable  produce  of  the  garden.  But  it  has  been  his  constant  practice  always  to  dispense  a 
moderate  quantity  of  any  solid  corn  or  pulse  at  hand  to  the  flocks  of  store  geese,  both  morning  and  even- 
ing, on  their  going  out  and  their  return,  together,  in  the  evening  more  especi.dly,  with  such  greens  as 
chanced  to  be  at  command  :  cabbage,  mangel-wurzel  leaves,  lucerne,  tares,  and  occasionally  sliced  carrots. 
By  such  full  keeping  his  geese  were  ever  in  a  Heshy  state,  and  attained  a  large  size;  the  young  ones  were 
also  forward  and  valuable  breeding  stock.  Geese  managed  on  the  above  mode  will  be  speedily  fattened 
green,  that  is,  at  a  month  or  six  weeks  old,  or  after  the  run  of  the  corn  stubbles.  Two  or  three  weeks 
after  the  latter  must  be  sufticient  to  make  them  thoroughly  fat.  A  goose  fattened  entirely  on  the  stubbles 
is  to  be  preferred  to  any  other;  since  an  over.fattened  goose  is  too  much  in  the  oil-cake  and  greese-tub 
style,  to  admit  even  the  ideas  of  delicacy,  tender  firmness,  or  true  flavour;  but  when  needful  to  fatten 
them,  the  feeding-houses  already  recommended  for  hens  (7474.)  are  most  convenient.  With  clean  and 
renewed  beds  of  straw,  i>lenty  of  clean  water,  oats,  crushed  or  otherwise,  pea  or  bean  meal  (the  latter, 
however,  coarse  and  ordinary  food),  or  pollard  mixed  up  with  skini-milk,  geese  will  fatten  pleasantly  and 
speedily. 

7517.  Feathers.  Pennant,  in  describing  the  methods  used  in  Lincolnshire  in  managing  geese,  says, 
"  They  are  plucked  five  times  in  the  year  ;  first  at  Lady-day  for  the  feathers  and  quills,  and  four  times  for 
the  feathers  only,  between  that  and  Michaelmas."  He  says,  he  saw  the  operation  performed  on  goslings 
of  six  weeks  old,  from  which  the  feathers  of  the  tails  were  plucked,  and  that  numbers  die  of  the  operation, 
if  the  weather  immediately  afterwards  proves  cold.  This  seems  a  cruel  ])ractice,  and  surely  would  be 
better  left  off     Lean  geese  furnish  the  greatest  quantity  of  down  and  fcathert,  and  of  the  best  quality. 

7518.    The  mute  or  tame  swan  {Cygmis  niansuetus  L.,Jig.  942.)  lias  long  been  known 

in  England,  but  is  only  found  wild  in  Rus- 
sia and  Siberia.  It  has  been  preserved  by 
the  severity  of  the  laws,  which  have  Jong 
accounted  it  felony  to  steal  their  eggs.  For- 
merly they  were  fattened  at  Norwich  for  the 
city  feast,  and  commanded  a  guinea  each. 
Tlie  foot  of  the  swan  possesses  nearly  the 
same  property  as  that  of  the  goose ;  and  the 
skin  was  formerly  held  to  contain  medical 
properties.  At  present  swans  are  chiefly  to 
be  considered  as  ornamental  in  pleasure- 
grounds,  clearing  water  from  weeds,  and 
occasionally  aflbrding  cygnet  and  some  swan  down  feathers  and  quills.  It  is  a  curious 
circumstance  that  the  ancients  considered  the  swan  as  a  high  delicacy,  and  abstained  from 
the  flesh  of  the  goose  as  impure  and  indigestible. 

7519.  Other  species  are,  first,  the  swan  goose  {A.  cygnu'ides  L.).  This  is  of  an  intermediate  size  between 
the  tame  swan  and  the  common  goose,  with  the  last  of  which  they  will  breed;  and  although  they  vary 
considerably  in  their  colours,  the  species  is  always  known  by  a  knob  on  the  bilL  The  two  others  which 
have  been  domesticated  with  us  are  the  Canadian  and  the  Egyptian  species.  The  first  is  equally  valuable 
with  the  common  goose,  and  is  very  ornamental  in  ponds  ;  the  latter  is  now  become  very  rare.  The  black 
swan,  once  considered  a  prodigy,  is  abundant  in  various  parts  of  New  Holland  or  Australia. 

75'J().  Rearing.  The  swan  feeds  like  the  goose,  and  has  the  same  familiarity  with  its  keepers,  kindly 
and  eagerly  receiving  bread  whicli  is  offered,  although  it  is  a  bird  of  courage  equal  to  its  apparent  pride, 
and  both  the  cock  and  hen  are  extremely  dangerous  to  approach  during  incubation,  or  whilst  their  brood 
is  young,  as  they  have  sufficient  muscular  force  to  break  a  man's  arm  with  a  stroke  of  their  wing.  They 
both  labour  hard  in  forming  a  nest  of  water  plants,  long  grass,  and  sticks,  generally  in  some  retired  part 
or  inlet  of  the  bank  of  the  stream  or  piece  of  water  on  which  they  are  kept.  The  hen  begins  to  lay  in 
February,  producing  an  egg  every  other  day  until  she  has  deposited  seven  or  eight,  on  which  she  sits  six 
weeks,  although  BuHbn  says  it  is  nearly  two  months  before  the  young  are  excluded.  Swans'  eggs  are 
much  larger  than  those  of  a  goose,  white,  and  with  a  hard  and  sometimes  tuberous  shell  The  cygnets 
are  ash-coloured  when  they  first  quit  the  shell,  and  for  some  months  after ;  indeed  they  do  not  change 
their  colour,  nor  begin  to  moult  their  plumage,  until  twelve  months  old,  nor  assume  their  perfect  glossy 
whiteness  untd  advancinl  in  their  second  year. 

75i2L  Feathers  and  dov'ii.  Where  the  living  swan  is  plucked,  only  the  ripe  down  should  be  taken  from 
each  wing,  and  four  or  five  feathers.  This  may  be  repeated  to  the  extent  of  three  times  in  the  course  of 
a  summer. 

7522.  The  bustard  (O^tis  tdrda  L.,  Jig.  942.)  is  a  native  of  England,  the  largest  indi- 
genous land  bird  in  Europe,  the  cock  generally  weigh- 
ing from  twenty-five  to  twenty-seven  pounds.  The 
neck  a  foot  long ;  the  legs  a  foot  and  a  half.  It  flies 
with  some  little  difliculty.  The  head  and  neck  of  the 
cock  ash-coloured ;  the  back  barred  transversely  with 
black  and  bright  rust  colour.  The  greater  quill  fea- 
thers black,  the  belly  white ;  the  tail,  consisting  of 
twenty  feathers,  marked  with  broad  black  bars  ;  it  has 
three  thick  toes  before,  and  none  behind. 

7''23.  Three  species  of  bustard  are  foinid  in  England  ;  that 
called  the  little  bustard  (0.  tetrax)  difters  chiefly  in  size,  not 
being  larger  than  a  pheasant.  Bustards  were  known  to  the  an- 
cients in  .-Vfrica,  and  in  Greece  and  Syria  ;  are  supposed  to  live 
about  fifteen  years ;  are  gregarious,  and  pair  in  spring,  laying 
only  two  eggs,  nearly  of  the  size  of  a  goose  egg,  of  a  pale  olive 
brown,  marked  with  spots  of  a  darker  hue.  They  sit  about  five 
weeks,  and  the  young  ones  run,  like  partridges,  as  soon  as  deli- 
vered from  the  shell.  The  cocks  will  fight  until  one  is  killed  or 
falls.     Their  flch  has  ever  been  held  most  delicious :  they  a/e 
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fed  upon  the  same  food  as  the  turkey.  There  were  formerly  great  flocks  of  bustards  in  this  country 
upon  the  wastes  and  in  the  wolds,  particularly  in  Norfolk,  Cambridgeshire,  and  Dorset,  .-»nd  in  various 
parti  of  Scotland,  where  they  were  hunted  with  greyhounds,  and  were  easily  taken.  Buffbn  was  mis- 
taken in  his  supposition  that  these  birds  are  incapable  of  being  propagated  in  the  domestic  state,  chiefly 
on  account  of  the  difficulty  of  providing  them  with  proper  food,  which,  in  their  wild  state,  he  describes  to 
be  heath.berries  and  large  earth-worms.  Probably  the  haw  or  whitethorn  berry  might  succeed  equally 
well.  To  those  who  aim  at  variety  and  novelty  in  this  line,  the  bustard  appears  peculiarly  an  object  for 
propagation  and  increase,  since  the  flesh  is  of  unrivalled  e.\cellence ;  and  it  is  probable  this  fowl  will 
render  great  weight  of  flesh  for  the  food  consumed. 

.  Sect.  IV.     Diseases  (f  Poultry. 

7524.  Tlie  diseases  of  poultry  are  generally  the  result  of  improper  nourishment  and 
lodging,  and  the  best  mode  of  cure  is  by  the  immediate  adoption  of  such  as  is  proper. 
VVlien  that  will  not  succeed,  very  little  help  can  be  derived  from  medical  assistance  ;  at 
least  as  that  art  stands  at  present  with  respect  to  poultry.  In  fact,  as  Mowbray  observes, 
tiie  far  greater  part  of  that  grave  and  plausible  account  of  diseases  to  be  found  in  our 
common  cattle  and  poultry  books  is  a  farrago  of  absiu'dity,  the  chief  ground  of  which  is 
random  and  ignorant  guess-work. 

752j.  Common  Jowh  are  attacked  by  the  pip,  roup  or  catarrh,  the  flux,  constipation,  and  vermin.  The 
pip  is  an  outside  skin  or  scale,  growing  on  the  tip  of  the  tongue,  and  is  cured  by  tearing  off  the  skin  with 
the  nail  and  rubbing  the  tongue  with  salt.  Imposthume  on  the  rump  is  called  the  roup,  which  term  is 
also  applied  to  catarrh,  to  which  gallinaceous  fowls  arc  very  subject.  The  imposthume  is  to  be  opened,  the 
core  thrust  out,  and  the  part  washed  with  salt  and  water.  Generous  food  and  warmth  is  the  only  cure  in 
the  catarrh.  The  Hux  is  to  be  cured  with  good  solid  food;  and  its  opposite,  constipation,  with  scalded 
bran  mixed  with  skim-milk  or  pot  liquor,  adding  a  small  quantity  of  sulphur.  Vermin  appear  in  conse- 
quence of  low  keep  and  want  of  cleanliness  ;  the  simplest  remedy  is  to  allow  plenty  of  sand  and  ashes  for 
the  birds  to  roll  in,  and  to  keep  their  houses  and  roosts  sweet  and  clean,  white-washing  them  two  or  three 
times  a  year. 

7526.  Ttic  rotip  is  a  very  common,  and  one  of  the  most  fatal,  complaints  to  which  chickens  are  subject. 
Those  attacked  by  the  disease  are  constantly  coughing  and  ga.s))ing  for  breath.  Upon  dissecttbn  the  wind- 
pipe is  found  almost  clo.sed  up  by  great  numbers  of  small  red  worms,  which,  in  a  certain  stage  of  their 
growth,  congregate  into  bundles  large  enough  to  stop  respiration,  and  whicli,  if  the  sufferer  cannot  dis- 
charge at  the  mouth,  soon  produces  suffocation.  Decoctions  of  the  common  yellow  Linkria  vulgaris  \Hort. 
Brit.  1j81j.)  is  given  as  drink,  which,  being  nauseously  bitter,  is  supposed  offensive  to  the  worms  •  but 
perhaps  some  mercurial  preparation,  taken  inwardly  or  applied  outwardly,  would  answer  the  purjjose,  and 
if  effectual,  would  save  thousands  of  chickens  every  year.     This  suggestion  has  never  been  tried. 

7.5ii7.  But  the  catarrh  is  the  chief  disease  to  which  chickens  and  fowls  are  liable  ;  and  when  the  malady 
becomes  confirmed  with  running  at  the  nostrils,  swollen  eyes,  &c.  they  are  termed  roupy,  and  the  disease 
is  infectious.  They  should  now  be  separated,  and  kept  in  a  warm  apartment  and  well  fed.  Roupy  hens 
seldom  lay,  and  their  eggs  are  unwholesome.  In  chickens  this  disease  is  called  the  chip:  they  are  seen 
shivering,  pining,  and  dying  in  corners,  apparently  from  cold,  though  they  are  in  fact  inafever.  Abundant 
warmth  and  rich  food  are  the  only  remedies. 

7.')28.  Broken  Ic-^s,  trings,  or  iocs  may  be  set  and  spliced,  and  will  recover :  the  head  being  raw  and  the 
eyes  blinded  from  fighting,  w?.sh  the  eyes  with  milk  and  water,  and  the  head  alternately  with  brandy  in 
which  is  a  few  drops  of  laudanum,  and  with  fresh  butter.  A  cock's  spurs  being  too  long,  impeding  his 
walk  and  wounding  his  legs,  they  should  be  cut  carefully  with  a  sharp  pen-knife,  but  not  too  near  the 
quick,  every  three  months. 

7.')'29.  Geese  are  subject  to  the  gargle,  or  stoppage  in  the  head,  the  consequence  of  cold.  House  the 
patient,  and  give  garlic  beat  up  with  fresh  butter;  or  toast  and  ale,  with  a  little  confinement,  will  succeed 
equally  well. 

7530.  All  poultry,  when  young,  are  apt  to  be  carried  off  by  rats  and  other  vermin,  wdiich  must  either  be 
vigilantly  guarded  against  or  destroyed. 

Sect.  V.      Birds  of  Luxury  which  are  or  may  be  cultivated  by  Farmers. 

7531.  Birds  of  luxury  indude  the  pigeon,  pheasant,  partridge,  quail,  grouse,  singing 
birds,  and  Itirds  kept  as  curious  objects. 

7532.  Of  the  pigeon  (Columba  L.)  there  are  three  species  and  many  varieties  in  culti- 
vation. The  species  are  the  common,  ring,  and  turtle  doves,  all  natives  of  Britain. 
The  varieties  of  the  common  pigeon  enumerated  l)y  Linnseus  amount  to  twenty-one ; 
but  those  of  the  pigeon-fanciers  to  more  than  double  that  number.  The  ring-dove  (C 
Palumbus  L.)  and  the  turtle-dove  (C  Turtiu-),  witli  tlie  greater  number  of  the  varieties, 
are  cidtivated  only  by  a  few  persons,  known  as  pigeon-fanciers ;  but  the  common  pigeon 
of  different  colours  is  cultivated  for  the  table. 

7.W3.  Theflenh  of  the  young  pigeon  is  very  savoury  and  stimulating,  and  highly  valued  for  pies  ;  that  of 
the  full-aged  pigeon  is  niore  substantial,  harder  of  digestion,  and  in  a  considerable  degree  heating.  Black 
or  dark  feathered  pigeons  arc  dark  fleshed  and  of  high  flavour,  inclining  to  the  game  bitter  of  the  wild 
pigeon.  Light-coloureil  feathers  denote  light  and  delicate  fiesh.  The  dung  of  pigeons  is  used  for  tanning 
upper  leathers  for  shoes  ;  it  is  also  an  excellent  manure.  Pigeons  are  now  much  less  cultivated  than  for- 
merly, being  found  injurious  to  corn  fields,  and  especially  to  fields  of  peas ;  they  are,  however,  very 
ornamental.  A  few  may  be  kept  by  most  farmers,  and  fed  with  the  common  poultry;  and  some  who  breed 
domestic  fowls  on  a  large  scale  may,  perhaps,  find  it  worth  while  to  add  the  pigeon  to  their  number. 
7534.  The  variety  of  pigeon  most  suitable  for  the  common  pigeon-house  is  the  grey  pigeon  {fij;.  P++.), 
944  inclining  to  ash-colour  and  black,  which  generally  shows   fruitfulness 

■"■  by  the  redness  of  the  eyes  and  feet,  and  by  the  ring  of  gold   colour 

which  is  about  the  neck. 

753.5.  The  varieties  of  the  fancy  breeders  are  numerous,  and  dis. 
tinguished  by  a  variety  of  different  names,  as  c.irriers  (Jig.  !)45.  a], 
croppers,  powters,  horsemen,  runts,  jacobines,  turbits,  helmets,  nuns, 
tumblers  (I/),  barbs,  petits,  owls,  spots,  trumpeters,  shakers,  turners, 
finikins,  &c.  From  these,  when  differently  paired,  are  bred  bastard 
pigeons;  thus  from  the  cropper  or  powtcr  and  the  carrier  is  bred  the 
powting  horsemen  (c;  ;  from  the  tumbler  and  the  horsemen  dragoons 
&c. 
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7.'J36.   The  stocliing  of  pigfon-// ousts  is  best  |>*rformtd  in  May  or  August,  as  the  birds  are  tlien  in  tne 
t>6H  condition.    Young  birds  called  squeakers  should  be  chosen,  as  the  old  are  apt  to  fly  away. 

945 


7537.  In  hrcciling,  the  pigeon  lays  two  white  eggs,  which  produce  young  ones  of  different  sexes.  Wheit 
Ihe  eggs  are  laid,  tlie  female  sits  fifteen  day.s,  not  including  the  three  days  she  is  employed  in  laying,  and 
is  relieved  at  intervals  by  the  male.  The  turns  are  generally  pretty  regular.  The  female  usually  sit» 
from  about  five  in  the  evening  till  nine  the  next  morning;  at  which  time  the  male  supplies  her  pl.ioe, 
while  she  is  seeking  refreshment  abroad.  Thus  they  sit  alternately  till  the  young  are  hatched.  If  tlie 
female  do?s  not  return  at  the  expected  time,  the  male  seeks  her,  and  drives  her  to  the  nest ;  and  should 
he  in  his  turn  be  neglectful,  she  retaliates  with  equal  severity.  When  the  young  ones  are  hatched,  they 
only  require  warmth  for  the  first  three  days ;  a  task  which  the  female  takes  entirely  upon  herself,  and 
never  leaves  them  except  for  a  few  minute's  to  take  a  little  food.  After  this  they  are  fed  about  ten  days, 
with  A-hat  the  old  ones  have  picked  up  in  the  fields,  and  kept  treasured  in  their  crops,  from  whence  they 
satisfy  the  craving  appetite  of  their  voung  ones,  who  receive  it  very  greedily.  This  way  of  supplying  the 
voung  with  food  from  the  crop,  in  birds  of  the  pigeon-kind,  differs  from  all  others.  The  pigeon  has  the 
largest  crop  of  any  bird,  for  its  size  ;  which  is  also  quite  peculiar  to  the  kind.  In  two  that  were  dissected 
by  an  eminent  anatomist,  it  was  found  that,  upon  blowing  the  air  into  the  windpipe,  it  distended  the  crop 
or  gullet  to  an  enormous  size.  Pigeons  live  entirely  upon  grain  and  water  ;  these  being  mixed  together 
in  the  crop  are  digested  in  proportion  as  the  bird  lays  in  its  provision.  Young  pigeons  are  very  ravenous, 
which  necessitates  the  old  one's  to  lay  in  a  more  plentiful  supply  than  ordinary,  and  to  give  it  a  sort  of 
half  maceration  in  the  crop,  to  make  it  fit  for  their  tender  stomachs.  The  numerous  glands,  assisted  by 
air  and  the  heat  of  the  bird's  body,  are  the  necessary  apparatus  for  secreting  a  sort  of  pap,  or  milky  fluid 
(commonly  called  pigeon's  milk)  •  but  as  the  food  macerates,  it  also  swells,  and  the  crop  is  considerably 
dilated.  If  the  crop  were  filled  with  solid  substances,  the  bird  could  not  contract  it ;  but  it  is  obvious  the 
bird  has  the  power  to  compress  its  crop  at  pleasure,  and,  by  discharging  the  air,  can  drive  the  food  out 
also,  which  is  forced  up  the  gullet  with  great  ease.  The  young  usually  receive  this  tribute  of  affection 
from  the  crop  tliree  tinx-s  a  day.  The  male  for  the  most  part  feeds  the  young  female,  and  the  old  female 
performs  the  same  service  for  the  young  male.  While  the  young  are  weak,  the  old  ones  supply  them  with 
food  macerated  suitable  to  their  tender  frame ;  but,  as  they  gain  strength,  the  parents  give  it  less  prepar- 
ation, and  at  last  drive  them  out,  when  a  craving  appetite  obliges  them  to  shift  for  themselves  ;  for  when 
pigeons  have  plenty  of  food,  tliey  do  not  wait  for  the  total  dismission  of  their  young  ;  it  being  a  common 
thing  to  see  young  ones  fledged,  and  eggs  hatching  at  the  same  time  and  in  the  same  nest. 

75;>8.  T/ie  tertns  applied  to  pigeons  of  different  ages  are,  the  youngest,  when  fed  by  the  cock  and  lien, 
squabs,  at  which  age  they  are  most  in  demand  for  pics.  Under  six  months  of  age,  they  arc  termed 
squeakers  J  at  that  age  they  begin  to  breed,  and  then,  or  earUer,  they  are  in  the  fittest  state  for  removal 
to  a  strange  situation. 

7539.  In  respect  to  food,  pigeons  are  cntiieJy  granivorous,  and  very  delicate  and  cleanly  in  their  diet ; 
they  will  sometimes  eat  green  aromatic  vegetables,  but  are  fondest  of  seeds ;  and  tares,  and  the  smallest 
kind  of  horse-beans,  is  the  most  suitable  food  both  in  point  of  economy  and  fattening  qualities.  Peas, 
wheat,  buck-wheat,  and  even  barley,  oats,  &c.,  are  also  eaten  by  pigeons,  but  old  tares  may  be  reckoned 
their  very  best  fooii  ;  new  tares,  peas,  or  beans,  are  reckoned  scouring.  Wherever  pigeons  are  kept,  the 
be.st  way  to  keep  thorn  chiefly  at  home,  and  thereby  both  prevent  their  being  lost,  and  their  doing  injury 
to  corn  crops,  is  to  feed  them  well :  this  is  also  the  only  way  in  which,  in  modern  times,  they  will  affiird 
abundance  of  fat  and  delicate  squabs  for  the  table,  which,  well  fed,  they  will  do  every  month  in  the  year, 
and  thus  afibrd  a  constant  supply  of  delicate  stimulating  food.  Pigeons  are  generally  feii  in  the  open  air 
adjoining  their  rote  or  house ;  but  in  inclement  weather,  or  to  attach  new  pigeons  to  their  home,  bolh  food 
and  water  should  be  given  internally.  That  this  may  be  done  without  waste,  and  without  frequcnlly  dis- 
turbing the  birds,  two  co4itrivances  are  in  use  :  the  first  is  the  meat-box,  or  hopper,  from  whence  grain 
or  pulse  descends  from  the  hopper  as  eaten  out  of  a  small  shallow  box  ;  the  next  is  the  water-buttle,  an 
ovate,  long,  naked  bottle,  reversed  in  a  small  basin  to  which  it  serves  as  a  reservoir.  Any  bottle  will  do, 
but  the  pigeons  are  apt  to  alight  on  and  dirty  such  as  when  reversed  present  a  flat  top. 

7.")40.  Pigeons  being  fond  of  salt,  what  is  called  a  pifieon-cat  is  placed  in  the  midst  of  the  pigeon. house, 
or  in  the  open  air  near  it.  It  seems  these  birds  are  fond  of  salt  and  hot  substances,  and  constantly  swallow 
small  stones  to  promote  digestion.  The  salt-cat  is  thus  composed.  Gravel  or  drift. sand,  unctuous  lo.im, 
the  rubbish  of  an  old  wall,  or  lime,  a  gallon  of  each  (.should  lime  be  substituted  for  rubbish,  a  less  quan. 
tity  of  the  former  will  sullicel ;  one  pound  of  cummin-seed,  one  handful  of  bay-salt;  mix  with  stale  urine. 
Inclose  this  in  jars,  corked  or  stopped,  holes  being  punched  in  the  sides,  to  admit  the  beaks  ol  the  pigeons. 
These  may  be  placed  abroad.  They  are  very  fond  of  this  mixture,  and  it  prevents  them  from  pecking  the 
mortar  from  the  roofs  of  their  houses,  which  they  are  otherwise  very  apt  to  do. 

7341.  Cleanliness  is  one  of  the  first  and  most  important  considerations  :  the  want  of  it  in  a  dove-cote 
will  soon  render  the  place  a  nuisance  not  to  be  approached ;  and  the  birds,  both  young  and  old,  will  be  so 
covered  with  vermin,  and  besmeared  with  their  own  excrement,  that  they  can  enjoy  no  health  or  comfort, 
and  mortality  is  often  so  induced.  Mowbray's  were  cleaned  daily,  thoroughly  once  a  week,  a  tub  standing 
at  hand  tor  the  reception  of  the  dung,  the  floor  covered  with  sifted  gravel,  often  renewed. 

75'12.  2'igeon-Jioiises  are  of  three  kinds,  small  boarded  cases  fi.^ed  on  posts,  trees,  or  against  the  ends  of 
houses  ;  lofts  fitted  up  with  holes  or  nests  ;  and  detached  buildings.  The  first  are  generally  too  small  to 
contain  a  sufficient  brood,  and  are  also  too  subject  to  variations  of  temperature  ;  and  the  last,  on  the  other 
hand,  are  now-a-days  too  large,  and  therefore  the  most  suitable  for  the  farmer  is  a  lott  or  tower  rising 
from  a  building  in  which  no  noisy  operation  is  carried  on.  The  lofts  of  any  of  the  farm-buildings  at  a 
distance  from  the  threshing  machine  are  suitable,  or  a  loft  or  tower  over  any  detached  building  will 
answer  well ;  but  the  best  situation  of  all  is  a  tower  raisetl  from  the  range  of  poultry-buildings,  where 
there  is  such  a  range,  as  the  pigeons  can  thus  be  more  conveniently  treated,  and  will  feed  very  readily 
with  domestic  poultry.  For  a  tower  of  this  sort,  the  round  form  should  be  preferred  to  the  square  ;  be- 
cause the  rats  cainiot  so  easily  come  at  them  in  the  former  as  in  the  latter.  It  is  also  much  more  com- 
modious ;  as,  by  means  of  a  ladder  turning  round  upon  an  axis,  it  is  possible  to  visit  all  the  nests  in  the 
house,  without  the  least  difficulty  ;  which  cannot  be  so  easily  done  in  a  house  of  the  square  form.  And 
in  order  to  hinder  rats  from  climbing  up  the  outside  of  it,  the  wall  should  be  covered  with  tin-plates  to  a 
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certain  height,  as  about  a  foot  and  a  half;  which  should  project  out  three  or  four  inches  at  the  top,  toprevoiit 
their  getting  up  more  eU'ectiially.  A  common  mode  in  France  is  to  raise  a  boarded  room  on  a  strong  po-t 
jiowerfully  braced  {Jig.  IHu.;,  the  interior  sides  of  which  are  lined  with  boxes  for  the  birds  («1,  and  the 
exterior  east  and  west  sides  with  balconies,  or  sills  for  them  to  alight 
on  and  enter  their  boxes  {/>).  The  north  and  south  sides  are  lined 
with  boxes  inside,  but  without  openings,  as  being  too  cold  on  the  one 
front,  and  too  warm  on  the  other. 

7513.  T//e  interior  of  the  pigeon-house  must  be  lined  with  nests  or 
holes ;  subdivided  cither  by  stone,  as  in  the  ancient  mural  pigeon- 
houses  ;  by  boards ;  or  each  nest  composed  of  a  vase  or  ve.ssel  of 
earthenware  fixed  on  its  side.  Horizontal  shelves  [fig.  9-17.),  divided 
vertically  at  three  feet  distance,  are  generally  es- 
teemed preferable  to  every  other  mode  ;  the  width 
of  the  shelf  may  be  twenty  inches,  the  height  be. 
tween  shelf  and  shelf  eighteen  inches  ;  and  a  slip 
of  bonrd  three  or  four  inches  high  is  carried  along 
the  front  of  the  partitions  to  keep  in  tlie  nests. 
Sometunes,  also,  a  partition  of  similar  height  is 
fixed  in  the  middle  of  each  three-feet  division, 
which  thus  divides  it  into  two  nests.  This  Mow- 
br<iy  and  Girfon  concur  in  recommending,  as  likely 
to  prevent  the  young  from  running  to  the  hen 
when  sitting  over  fresh  eggs,  and  perhaps  occasion- 
ing her  to  cool  .^nd  addle  them ;  for  when  the  young 
are  about  a  fortnight  or  three  weeks  old,  a  good  hen 
will  leave  them  to  the  care  of  the  cock,  and  lay 
again.  Some  i)refer  breeding-holes  with  no  board 
in  front,  for  the  f;reater  convenience  of  cleaning 
the  nests ;  but  as  the  squabs  are  apt  to  fall  out  by 
this  practice,  a  good  way  would  be  to  contiive  the  board  in  front  to 
slip  up  and  down  in  a  groove,  by  which  each  nest  might  be  cleaned 
at  pleasure.  As  tame  pigeons  seldom  take  the  trouble  of  making  a 
nest,  it  is  better  to  give  them  one  of  hay,  to  prevent  the  eggs  from 
rolling.  There  are  also  straw  buckets  made  in  the  form  of  nests, 
and  also  nests  or  pans  of  earthenware.  Where  pans  are  Hsed,  it  is 
common  to  place  a  brick  between  them  (two  being  placed  in  a  breed- 
.  ing  hole),  for  the  cock  and  hen  to  alight  on;  but  on  the  whole  straw 

no5ts  are  best.  Ihe  pigeon-housc  has  two  entrances,  one  a  common-sized  door  for  man,  either  on  the 
ground  level,  or  to  be  ascended  to  by  a  ladder,  as  used  formerly  to  be  the  case  ;  and  the  other  on  a  rising 
above  the  root,  and  consistmg  of  small  holes  three  or  four  by  twelve  or  fourteen  inches,  for  the  entiancc 
ol  the  pigeons.  A  series  of  rangesof  these  are  generally  placed  over  each  other,  in  a  boarded  front  looking 
.,',,  ,*""?'  '^'*i'  ''  *''^"  *"  '^'"-''^  range,  and  surrounded  bv  a  row  of  iron  spikes  to  protect  them  from  cats. 
ihe  elevation  of  pigeon -houses  (fig,  y^g.),  as  already  described,  are  of  endless  variety. 

"j-it.  The  breeding  /(oto  constitute  the  fixtures  of  the  pigeon-house  ;  its 
iiteimi/s  are  the  hopper  and  bottle  already  described  (7.')39.),  a  barrel  or  box 
fur  food,  a  step  ladder  to  re.icli  the  nests,  and  some  other  articles  not  pecu. 
liar  to  tills  department  of  rural  economy.  The  pigeon-trap,  for  enticing  and 
entrapping  the  pigeons  of  others,  we  do  not  describe. 

7.54.7.  Pigeons  in  netv  lodgings  are  apt  sometimes  to  forsake  their  habit, 
ations.  Many  nostrums  have  been  recommended  to  prevent  them  from  doing 
SO;  but  if  squabs  be  selected,  cleanliness  and  security  attended  to,  and  a  .salt 
cot  placed  in  or  near  the  house,  there  will  be  little  danger  of  this  taking 
place.  Fumigation  with  highly  odoriferous  drugs,  or  even  assafuHida,  is 
also  said  to  attract  pigeons  to  a  neglected  dovecote,  or  attach  them  to  a  new 
one 

75J0.  Diseases  of  pigeons.  Fancy  pigeons,  being  many  of  them  monstrous 
productions,  are  very  subject  to  diseases.  Girton  enumerates  upwards  of  a 
dozen,  with  their  cures,  including  the  corruption  of  the  egg  in  the  uterus 
from  over  high  feeding  ;  a  gorged  crop  from  voracious  feeding  ;  insects  from 
filthiness  in  the  iiigeon-house,  and  the  canker  from  cocks  fighting  with  each 
other.  Little  can  be  done  in  the  way  of  curing  any  of  these  diseases  other- 
wise than  by  recurrence  to  the  proper  regimen:  if  this  does  not  speedily 
take  effect,  it  is  better  to  put  the  bird  hors  de  peine,  both  for  humanity's  sake 
and  to  prevent  infection.  Fortunately,  the  common  pigeon  reared  for  the 
table  is  little  lialile  to  diseases. 

7547.  Laws  respecting  pigeons.  By  the  1st  of  James,  c.  xxvii,,  shooting, 
or  destroving  pigeons  by  other  means,  on  the  evidence  of  two  witnesses,  is 
punishable  by  a  fine  of  20s.  for  every  bird  killed  or  taken  ;  and  by  the  2d  of  Geo.  111.  c.  xxix.  the  same 
offence  may  be  proved  by  one  witness,  and  the  fine  is  20s.  to  the  prosecutor.  Any  lord  of  the  manor  or 
freeholder  may  build  a  pigeon. house  upon  his  own  land,  hut  a  tenant  cannot  do  it  without  the  lord's 
licence.  Shooting  or  killing  witliin  a  certain  distance  of  the  pigeon-house,  renders  the  person  liable  to 
pay  a  forfeiture. 

754S.  The  common  phcasayit  (Pliasianus  colchicus  i.)  is  a  native  of  tlie  old  continent, 
but  not  of  America,  and  lia.s  long  been  naturalised  in  the  wanner  and  most  woody- 
counties  of  England,  It  is  very  common  in  Fiance,  and  before  the  Revolution  used 
to  be  a  great  nuisance  to  the  farmers,  even  to  the  gates  of  Paris.  The  pheasant  runs 
fast,  but  flies  low  and  heavily;  it  crows  not  unlike  the  common  cock,  being  of  the  same 
genus,  and  is  supposed  to  live  six  or  eight  years, 

7549.  Pheasants  arc  both  granivorovs  and  carnivoroiis ;  they  feed  upon  all  sorts  of  insects  and  vermin 
like  the  peacock,  and  are  said  to  be  greedy  of  toads,  when  not  too  large  to  swallow  ;  whereas,  according 
to  report,  they  will  not  touch  the  frog,  ot'  w  hich  ducks  are  so  fond.  'J'hey  are  prized  in  park  scenery  for 
their  beautiful  plumage  and  showy  figure,  and  as  game  lor  the  delicacy  of  their  flesh,  which  is  of  a  high 
flavour  and  alkalescent  quality.  It  is  in  season  in  autumn,  and  most  esteemed  when  under  a  year  old,  and 
very  fat.  Every  gentleman  who  has  a  well  wooded,  well  ei.closcd  park,  and  in  wluwe  woods  are  abundance 
of  such  evergreens  as  the  spruce  fir,  liolly,  box,  bniom,  ^c,  may  stock  it  with  pheasants  ;  and  he  may 
preserve  his  stock  if  he  will  continue  to  supply  them  with  abundance  of  food,  and  deter  thieves,  pole- 
cats, &c.  The  more  common  the  pheasant  becomes,  the  less  will  it  be  subjected  to  the  attacks  ef  those 
enemies. 
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7530.  yaricties.  Besides  that  which  may  be  consulered  common  or  wild  in  this  country,  and  which  is 
generally  of  a  brown  colour,  there  is  the  gold  and  silver,  natives  of  China,  and  very  hardy  in  this  country, 
and  good  breeders.  The  ring-necks,  natives  of  Tatary,  bred  in  China,  very  scarce;  their  plumage  very 
beautiful.  The  white  and  pied  ;  both  sorts  will  intermix  readily  with  our  common  breed,  as  will  the 
Bohemia,  one  of  the  most  beautiful  of  its  kind,  and  equally  scarce.  The  golden  variety  is  generally  of 
the  highest  price,  and  the  common  most  hardy,  and  of  the  largest  size. 

75.01.  Breeding.  In  a  wild  state  the  hen  pheasant  lays  from  eighteen  to  twenty  eggs  in  a  season,  but 
seldom  more  than  ten  in  a  state  of  confinement  As  this  bird  has  not  hithelfc  been  domesticated,  and  as 
the  flesh  of  those  brought  up  in  the  house  is  much  inferior  to  that  of  the  wild  pheasant,  they  are  chiefly 
bred  for  show,  for  replenishing  a  park,  or  for  turning  out  in  well  enclosed  recluse  scenes,  which  they  will 
not  readilv  leave  if  well  fed,  and  not  much  disturbed.  Hence  every  proprietor  may  naturalise  them  at 
least  on  apart  of  his  grounds  ;  say,  for  example,  a  wood  with  glades  of  pasture  enclosed  by  a  close  paling 
or  high  wall.  The  natural  ne.st  of  the  pheasant  is  made  on  the  ground,  and  composed  of  dry  grass  and 
leaves,  which  being  provided  for  her  in  confinement,  she  will  always  arrange  pronerly.  They  will  breed 
freely  with  the  common  fowl ;  but  as  neither  flesh  nor  form  are  improved  by  the  cross,  this  is  seldom 
resorted  to. 

75.")2.  In  stocking  n  pheasantry,  the  general  mode  is  to  procure  eggs  from  some  establishment  of  this 
Eort  or  otherwise;  and  the  following  are  the  directions  of  Castang,  as  given   in  Mowbray's  Treatise  on 

Poultry  : Kggs  being  provided,  put  them  under  a  hen  that  has  kept  the  nest  three  or  four  days  ;  and  if 

you  set  two  or  three  hens  on  the  same  day,  you  will  have  the  advantage  of  shifting  the  good  eggs.  At  the 
end  of  ten  or  twelve  days,  throw  away  those  that  are  bad,  and  set  the  same  hen  or  hens  again,  if  setting- 
hens  should  not  be  plenty.  The  hens  having  set  their  full  time,  such  of  the  young  pheasants  as  are  already 
hatched  put  into  a  basket,  with  a  piece  of  flainiel,  till  the  hen  has  done  hatching.  The  brood  now  come, 
put  under  a  frame  with  a  net  over  it,  and  a  place  for  the  hen,  that  she  cannot  get  to  the  young  pheasants, 
but  that  they  may  go  to  her  ;  and  feed  them  with  boiled  egg  cut  small,  boiled  milk  and  bread,  alum  curd, 
ants'  eggs,  a  little  of  each  sort,  and  often.  After  two  or  three  days  they  will  be  acquainted  with  the  call 
of  the  hen  that  hatched  them,  may  have  their  liberty  to  run  on  the  grassplat,  or  elsewhere,  observing  to 
shift  them  with  the  sun,  and  out  of  the  cold  winds  ;  they  need  not  have  their  liberty  in  the  morning  till 
the  sun  is  up;  and  they  must  be  shut  in  with  the  hen  in  good  time  in  the  evening.  Every  thing  now 
going  on  properly,  you  must  be  very  careful  (in  order  to  guard  against  the  distemper  to  which  they  are 
liable)  in  vour  choice  of  a  situation  for  breeding  the  birds  up;  and  be  less  afraid  of  foxes,  dogs,  polecats, 
and  all  softs  of  vermin,  than  the  distemper.  Castang  had  rather  encounter  all  the  former  than  the  latter; 
for  those  with  care  may  be  prevented,  but  the  distemper  once  got  in  is  like  the  plague,  and  destroys  all  your 
hopes.  What  he  means  by  a  good  situation  is  nothing  more  than  a  place  where  no  poultry,  pheasants,  or 
turkeys  &e.  have  ei-er  been  kept;  such  as  the  warm  side  of  a  field,  orchard,  pleasure-ground,  or  garden, 
or  even  on  a  common,  or  a  good  green  lane  under  circumstances  of  this  kind,  or  by  a  wood  side  ;  but  then 
it  is  proper  for  a  man  to  keep  with  them,  under  a  temporary  hovel,  and  to  have  two  or  three  dogs  cJiained 
at  a  proper  distance,  with  a  lamp  or  two  at  night.  He  has  known  a  great  number  of  pheasants  bred  up  in 
this  manner  in  the  most  exposed  situations.  It  is  proper  for  the  man  always  to  have  a  gun,  that  he  may 
keep  off  the  hawks,  owls,  jays,  magpies,  &c.  The  dogs  and  lamps  shy  the  foxes  more  than  any  thing  ; 
and  the  dogs  will  give  tongue  for  the  man  to  be  on  his  guard  if  smaller  vermin  are  near,  or  when  strollers 
make  their  appearance.  The  birds  going  on  as  before  mentioned,  should  so  continue  till  September,  or 
(if  very  early  bred)  the  middle  of  .August.  Before  they  begin  to  shift  their  long  feathers  in  the  tail,  they 
are  to  be  shut  up  in  the  basket  with  the  hen  regularly  every  night ;  and  when  they  begin  to  shift  their 
tail  the  birds  are  large,  and  begin  to  lie  out ;  that  is,  they  are  not  willing  to  come  to  be  shut  up  in  the 
basket :  those  that  are  intended  to  be  turned  out  wild  should  be  taught  to  perch  (a  situation  they  have 
never  beea  used  to) ;  this  is  done  by  tying  a  string  to  the  hen's  leg,  and  obliging  her  to  sit  in  a  tree  all 
night :  be  sure  you  put  her  in  the  tree  before  sunset ;  and  if  she  falls  down,  you  must  persevere  in  putting 
her  up  again  till  she  is  contented  with  her  situation  ;  then  the  young  birds  will  follow  the  hen,  and  perch 
with  her.  This  being  done,  and  the  country  now  covered  with  corn,  fruits,  and  shrubs,  S:c.  they  will 
shift  for  themselves.  For  such  young  pheasants  as  you  make  choice  of  for  your  breeding-stock  at  home, 
and  likewise  to  turn  out  in  spring  following,  provide  a  new  piece  of  ground,  large  and  roomy  for  two  pens, 
where  no  ])heasants,  \c.  have  been  kept,  and  there  put  your  young  birds  in  as  they  begin  to  shift  their 
tails.  Such  of  them  as  you  intend  to  turn  out  at  a  future  time,  or  in  another  jilace,  put  into  one  pen 
netted  over,  and  leave  their  wings  as  they  are  ;  and  those  you  wish  to  keep  for  breeding  put  into  the  other 
pen,  cutting  one  wing  of  each  bird.  The  gold  and  silver  pheasants  you  must  pen  earlier,  or  they  will  be 
ofT.  Cut  the  wing  often  ;  and  when  first  penned  feed  all  your  young  birds  with  barley-meal,  dough,  corn, 
and  plenty  of  green  turnips. 

7.053.  A  receipt  to  jnaLc  altttn  curd.  Take  new  milk,  as  much  as  your  young  birds  require,  and  boil  it 
with  a  lump  of  alum,  so  as  not  to  make  the  curd  hard  and  tough,  but  custard-like.  Give  a  little  of  this 
curd  twice  a  day,  and  ants'  eggs  after  every  time  they  have  had  a  sufficient  quantity  of  the  other  food. 
If  they  do  not  cat  heartily,  give  them  some  ants'  eggs  to  create  an  appetite,  but  by  no  means  in  such  abun- 
dance as  to  be  considered  their  food.  The  distemper  alluded  to  above  is  not  improl>ably  of  the  same 
nature  as  the  roup  in  chickens,  contagious,  and  dependent  on  the  state  of  the  weather,  and  for  preven- 
tion requiring  similar  precautions.  When  a  pheasantry  is  connected  with  a  piece  of  ground  covered  with 
bushes  or  shrubbery,  the  birds  may  be  bred  in  houses  or  pens,  and  afterwards  put  out  into  small  enelo. 
sures,  say  one  hundred  feet  square,  with  fences  twelve  feet  high,  each  containing  abundance  of  low  ever- 
greens, especially  the  spruce  fir,  and  an  artificial  or  natural  supply  of  water.  Under  such  an  arrangement 
the  hen  pheasant  will  hatch  her  own  eggs,  and  the  following  directions  are  given  as  to  attendance  by  the 
same  experienced  person  :  —  Not  more  than  four  hens  to  be  allowed  in  the  pens  to  one  cock.  And  in  the 
out  covers,  three  hens  to  one  cock  may  be  sufficient,  with  the  view  of  allowing  for  accidents,  such  as  the 
loss  of  a  cock  or  hen.  Never  put  more  eggs  under  a  hen  than  she  can  well  and  closely  cover,  the  eggs 
fresh  and  carefully  preserved.  Short  broods  to  be  joined  and  shifted  to  one  hen.  Common  hen  pheasants 
in  close  pens,  and  with  plenty  of  cover,  will  sometimes  make  their  nests  and  hatch  their  own  eggs  :  but 
they  seldom  succeed  in  rearing  their  brood,  being  so  naturally  shy ;  whence,  should  this  method  be  desired, 
they  must  be  left  entirely  to  themselves,  as  they  feel  alarm  even  in  being  looked  at.  Eggs  for  setting  are 
generally  ready  in  April.  Period  of  incubation,  the  same  in  the  pheasant  as  in  the  common  hen.  Phea- 
sants, like  the'pea-fowl,  will  clear  grounds  of  insects  and  reptiles,  but  will  spoil  all  wall-trees  within  their 
reach,  by  picking  ofV  every  bud  and  leaf. 

75.J+.  Vciiling.  Strict  cleanliness  to  be  observed,  the  meat  not  to  be  tainted  with  dung,  and  the  water 
to  be  pure  and  often  renewed.  Ants'  eggs  being  scarce,  hog-lice,  ear-wigs,  or  any  insect  may  be  given  ; 
or  artificial  ants'  eggs  substituted,  composed  of  flour  beaten  up  with  an  egg  and  shell  together,  the  pellets 
rubbed  between  the  fingers  to  the  proper  size.  After  the  first  three  weeks,  in  a  scarcity  of  ants'  eggs, 
Castang  gives  a  few  gentles,  procured  from  a  good  li\er  tied  up,  the  gentles  when  ready  dropping  into  a 
pan  or  box  of  bran ;  to  be  given  sparingly,  and  not  considered  as  common  food.  Food  for  grown  phea- 
sants, barley  or  wheat;  generally  the  same  as  for  other  poultry.  In  a  cold  spring  hempseed,  or  other 
warming  seeds  are  comfortable,  and  will  forward  the  breeding  stock. 

75.55.  In  keeping  fancy  pheasants,  as  the  gold,  silver,  or  other  breeds,  the  best  mode  is  to  enclose  a  few 
poles  of  ground  containing  trees  and  bushes  with  a  well  painted  copper  netting,  and  in  some  concealed 
part  to  have  a  house  or  lodge  for  supplying  water  and  food.  This  forms  by  far  the  most  elegant  aviary, 
and  is  the  only  one  that  at  all  times  appears  clean.  They  will  thrive  very  well,  however,  in  an  aviary  on 
the  common  construction. 
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7556.    The  partridge  (  7etrao  P^rdrix,^.  949.)  is  a  native  of  all  the  temperate  regions 
y4y  .^TT^    °^  Europe,  but  unable   to  sustain   rigorous  cold   or  intense 

heat. 

7557.  Partridges  are  highly  valued  as  food  on  most  parts  of  the  Con- 
tinent, and  as  a  table  luxury  in  England.  In  the  Ukraine  both  partridges 
and  pheasants  are  more  abundant  than  any  where  else  in  Kurope  :  they 
were  formerly  so  common  in  France,  that  Rozier  informs  us  that  the  cul- 
tivators were  oblige<l  to  sow  three  or  four  times  the  corn  that  was  necessary 
to  raise  a  crop,  and  that  even  this  had  often  to  be  done  three  or  four  times 
in  a  season.  The  bird  feeds  like  the  pheasant  on  insects  and  seeds,  and  is  par- 
ticularly fond  of  those  of  the  wild  mustard.  It  has  not  been  domesticated, 
but  may  be  hatched  and  reared  in  the  same  manner  as  the  pheasant. 
7558.  The  quail  (T^trao  Coturnix,^^.  950.)  is  a  native  of  the  East,  and  abounds  in 
N^  950  Egypt,  as  appears  from  the  supplies  the  Israelites  obtained 

while  in  the  wilderness,  and  also  in  the  islands  of  the  Archi- 
pelago, and  in  Italy.  They  migrate  from  warmer  to  colder 
regions.  They  are  naturalised  and  breed  in  England,  chang- 
ing their  residence  within  it  on  tlie  approach  of  winter,  from 
the  more  exposed  to  the  more  temperate  districts.  Tliey  are 
very  abundant  in  France,  and  are  caught  in  snares  and  nets 
(described  by  Koz.'er^,  and  sent  both  to  the  Paris  and  London  markets.  The  bird  was 
951  proverbial  among  the  Romans  as  captious  and  quarrel- 

some, and  is  employed  among  the  Chinese  for  the 
same  amusement  as  game  cocks  are  in  England.  Here 
it  is  not  domesticated,  but  may  be  reared  and  preserved 
in  the  same  manner  as  tlie  plieasant  and  partridge, 
and  its  food  is  nearly  the  same  as  th.nt  of  the  latter 
biid. 

7559.  The  red  groitse,  or  moor  cock,  (  T^trao  scoticus, 
'fig-  951.)  is  an  esteemed  variety  of  Gallinacea,  pursued 
with  avidity  by  sportsmen  in  the  mountainous  districts 
of  England,  Wales,  and  Scotland,  in  which  latter  it  abounds,  there  feeding  in  plenty 
among  the  heather,  its  favourite  food.  Its  beautiful 
plumage,  and  its  exquisite  flavour,  render  it  an  object 
of  considerable  interest. 

7560.  The  black  grouse,  or  black  cock  (  Tetrao  Tefrix, 
Jig.  952.),  is  less  common  than  the  red  grouse,  and  is 
therefore  more  highly  prized.  It  is  also  larger,  weighing 
nearly  four  pounds.  Its  plumage  is  a  rich  mixture  of 
black  with  blue,  relieved  by  marking  of  white.  Its 
legs  are  also  covered  with  very  fine  minute  feathers ; 
and  it  draws  a  peculiar  characteristic  from  the  curvi- 
linear form  of  the  tail,  which  branches  out  at  the  end 
In  wet  seasons  a  great  mortality  is  frequently  observed 
among  the  grouse  from  intestinal  worms. 

7561.  The  wood  grouse,  or  cock  of  the  wood  (Tetrao  Urogallus,  ^g.  953.),  is,  after  the 
bustard,  the  largest  bird  among  those  we  call  game;  it 
being  little  less  than  a  turkey.  It  was  originally  com- 
mon in  the  mountainous  parts  of  Britain ;  but  is  now 
nearly  if  not  wholly  extinct  with  us ;  though  still  com- 
mon in  the  northern  parts  of  Europe,  where  it  lives  in 
pine  forests,  on  the  cones  of  which  it  is  supposed  to  sub- 
sist, and  which  at  some  seasons  gives  its  flesh  a  terebin- 
thinated  taste  :  at  other  times  it  is  delicious  eating,  and 
is  often  sent  to  England  frozen.  Like  the  other  grouse, 
he  has  the  scarlet  patch  on  his  head,  his  legs  are  defended 
in  the  same  manner  by  a  feathered  covering,  and  his 
whole  markings  are  equally  varied  and  beautiful.  From 
the  richness  of  the  plumage  in  all  the  varieties  of  the 
Tetrao,  and  from  the  extreme  delicacy  of  their  flesh  as 

an  article  of  food,  it  is  to  be  lamented  that  attempts  are  not  made  to  domesticate  them  in 
addition  to  our  other  poultrj-.  It  is  thought  by  observant  sportsmen  and  scientific 
naturalists,  that  this  might  be  attended  with  less  difficulty  than  tlie  domesticating  the 
partridge  and  pheasant ;,  and  the  attempt  is  recommended  to  tlie  patriotic  amateur. 

7562.  T/(c  forA- (.^laiida  arvensis  Z.)  and  other  birds  were  reared  and  fatted  by  the 
Romans  for  the  table.  The  lark  is  caught  by  nets  and  other  means  in  some  of  tlic  open 
districts  of  England,  as  aliout  Dunstable,  Cambridge,  &c.,  and  brought  to  market  for 
the  table,  as  are  various  other  birds  by  a  particular  class  of  men  known  as  bird-catchers. 
It  is  an  idle  uncertain  kind  of  life  not  to  be  recommended. 
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7563.  Of  singing  birds,  a  great  variety  are  domesticated  ;  and  their  breeding  and  rear- 
ing forms  a  very  peculiar  and  curious  brancli  of  rural  economy.  Not  only  all  the  birds 
which  please  by  the  natural  song  are  domesticated  and  kept  in  cages,  as  the  canary, 
nightingale,  lark,  linnet,  finch,  thrush,  &.c.  ;  but  even  some  which  do  not  sing  in  a  wild 
state,  as  the  sparrow,  hammer,  &c.,  are  by  art  taught  the  notes  of  other  birds. 

7554.  H'il(f  singing  biriis  arc  caught  by  various  device?,  according  to  the  species  of  bird  and  season  of 
the  year.  The  pairing  season  in  s|)ring,  generally  March  and  April,  is  on  the  whole  the  best  season,  and 
the  common  means  are  a  net  called  a  cl  .p-trap  ;  a  bird  of  the  species  to  be  caught,  called  a  call-bird,  to 
attract  the  wild  one  ;  and  another,  a  female,  called  a  brace-bird.  I'ird-lime  is  also  very  generally  used  ; 
and  for  nightingales,  a  small  hole  dug  in  the  ground  covered  with  a  perforated  board,  or  a  small  round 
spring  trap,  called  a  nightingale  trap,  is  resorted  to.  Glasses  called  larkers  are  used  to  call  larks,  and 
hawks  are  used  to  frighten  some  species,  to  render  them  more  readily  taken  Ai  it  is  only  the  niale  birds 
which  sing,  or  at  least  are  of  any  value  for  their  song,  it  is  a  very  material  part  of  the  bird  fancier's  art  to 
know  the  male  from  the  female  when  they  arc  both  young;  in  general  he  is  larger  and  longer. 
T56'\  In  breeding  and  rearing  lame  birds  the  chief  art  consists  in  teaching  them  to  sing.  This  is  fre. 
quently  done  by  the  human  voice  alone,  but  more 
commonly  by  the  aid  of  the  flageolet  or  a  small  barrel 
organ.  'I'he  organ  is  used  in  Germany  in  teaching 
the  nightingale-notes  to  the  canary;  and  in  teaching 
regular  tunes,  as  marches,  waltzes,  &c.  to  the  bulfinch, 
which  after  being  so  taught  are  called  piping  bul- 
finches,  and  cost  from  ,'j/.  to  7  or  8  guineas  each  in 
London.  In  Italy  the  canary  is  taught  various  notes 
and  tunes  by  the  flageolet.  In  France,  and  also  in 
this  country,  one  bird  is  taught  by  another  being  placed 
in  a  cage  near  it.  When  not  taught  at  all,  and  not 
within  the  hearing  of  other  birds,  each  bird  utters  its 
natural  notes  but  very  imperfectl.v.  In  general  they 
are  more  ready  to  imitate  the  note  of  any  bird  they 
hear,  even  of  a  hen  or  duck,  than  to  utter  those  which 
are  natural  to  the  species.  This  certainly  appears 
singular,  but  it  is  a  well  known  fact. 

75i)o.  Tlic  avinri/,  or  place  for  breeding  and  keeping 
singing  birds,  may  be  a  long  narrow  apartment  front- 
ing the  south  ;  the  front  to  be  covered  with  wire 
netting,  and  Witliiu  this  glass  sashes  which  may  be 
removed  in  summer.  There  should  also  be  a  flue  in 
the  floor  or  back  wall  to  supply  heat  in  cold  weather. 
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In  such  a  building  various  birds  may  be  kejit  in  cages, 
or  a  few  sorts  in  comiiartments.     Thus  a  considerable 


space  may  be  allotted  lo  the  breeding  of  the  canary, 
for  which  there  is  the  greatest  demand  ;  the  next 
largest  to  the  linnet  and  nightingale  ;  and  any  others  may  be  kept  in  cages.  Indeed,  '//A'//^/^^^^^^^/ 
singing  bird  are  invariably  found  to  sing  best  when  kept  in  separate  cages,  and  apart 
from  each  other  In  gardens  or  pleasure. grounds  these  cages  may  be  suspended  from 
trees,  or  supported  by  light  iron  props  \f.gs.  9.J+,  9.)5.)  ;  and  those  who  would  wish  to 
pursue  this  branch,  either  as  one  of  amusement  or  profit,  will  find  ample  instructions 
in  'Jriiomson's  Bird  Fancier,  and  other  similar  works. 

1561.  Foreign  aquatic  birds  may  be  kept  in  the  artificial  waters  of 
pleasure-grounds  by  shortening  the  featliers  of  one  wing,  and  without 
any  other  care  than  a  duck-house  or  shelter  during  night. 

7568.  The  training  <if  hawks  and  othrr  btrdxfur  hunting,  of  decoy  birds  of  different  sorts, 
as  ducks,  singing  birds,  pigeons,  &c.,  belongs  more  to  sportmanship  than  agriculture,  ;ind 
may  be  learned  in  Daniel's  Rural  Sj)orls,  and  various  old  books,  such  as  The  Countri/ 
GenllemaiCs  liecreation,  Sec. 


Chap.  X. 

Fish  and  Amphibious  Animals  subjected  to  Cultivation. 

1569.  The  cultivation  of  fish  is  carried  on  to  a  very  limited  extent  in  Britain,  ov.ing 
to  the  great  superiority  of  the  sorts  obtained  by  fishing  in  rivers  or  the  sea,  and  to  the  de- 
cline of  the  catholic  religion,  which  no  longer  renders  fish  an  article  of  importance  on  cer- 
tain (lays  and  seasons.  However,  in  a  few  places  fish  are  bred  and  reared  for  the  market, 
and  in  gentlemen's  grounds  in  the  interior  of  the  country  some  attention  is  generally  paid 
to  stocking  the  ornamental  pieces  of  water  with  appropriate  fish.  Bakewell,  in  his  in- 
structive Travels  in  the  Tarantaise,  suggests  the  idea  of  introducing  exotic  fish  and  natu- 
ralising them  in  our  lakes  and  rivers,  and  he  mentions  some  Swiss  species  that  he  thinks 
would  be  particularly  valuable.  In  the  Edinburgh  Review  for  1822,  is  a  curious  paper 
on  the  possibility  of  rearing  sea-fish  in  our  fresh  water  lakes.  See  also  Brande's  Quartei-ly 
Journal,  Nos.  xxxiii.  and  xxxiv.  It  appears  that  the  flounder  and  the  mullet  have 
been  naturalised  to  fresh  water ;  and  that  it  is  probable  the  whole  of  the  fishes  of 
analogous  habits,  and  particularly  those  of  the  genus  Pleuronectes,  might  be  habituated 
to  inland  lakes. 

7.")70.  The  mode  of  constructing  ponds  for  retaining  water  for  general  purposes  has  been  already 
described.  (4457.)  Ponds,  expressly  for  the  purpose  of  breeding  and  rearing  fish,  are  formed  at  least 
expense  in  deep  valleys,  and  slight  depressions  between  hills,  where  there  are  rivers  or  waters;    ana 
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different  ones  may  often  be  made  on  the  same  line,  the  head  of  one  constituting  the  bottom  of  that  above 
it.  The  extent  of  them  must  be  regulated  by  the  nature  of  the  situation,  and  the  supplies  of  water  that 
can  be  |)rocured.  Tn  situations  of  this  nature,  the  principal  cvprnse  consists  in  constructing  the  banks  or 
headsacross  the  valleys,  for  keeping  up  the  waters,  and  providing  them  with  suitable  sluices,  which,  where 
the  land  is  of  the  loamy  or  clay  kind,  may  be  cheaply  eHected  in  the  manner  that  earth  works  are  usually 
performed.  The  foundations  b  ing  laid  sufficientlv  deep,  and  the  earthy  materials  well  applied  by  proper 
uuddlin;:  and  ramming,  in  the  way  of  making  embankments.  The  heights  and  strength  of  the  ilams  or 
ncads  being  regulated  by  the  nature  of  the  situations,  and  the  quantity  of  water  that  is  to  be  dammed 
up.  The  sl<ii)es  should  be  the  greatest  which  are  ne.\t  the  waters.  There  must  also  be  diverting  channels 
for  taking  off  the  superabundant  waters  in  the  time  of  floods,  which  may  be  formed  along  the  sides  ;  the 
sluices  being  placed  in  the  lowest  part*,  and  being  well  made  of  seasoned  oak,  and  tightly  rammed  in  with 
the  earthy  materials.  Detailed  instructions  on  this  subject  will  be  found  in  the  Quailcrly  Juumnl  of 
Atniciiltiiye,  vol.  i.  p.  297. 

7571.  Sen  water  fish-ponds  are  unknown  on  the  Continent,  and  not  common  in  England.  In  Scotland, 
however,  there  are  several,  which  are  stocked  chiefly  with  turbot,  cod,  haddock,  whiting,  thornback, 
coal-fish,  and  salmon.  One  of  the  largest  and  best  of  these  fish  ponds  is  that  cf  Maccionnel  of  I.«iggan, 
in  Wigton^hire,  which  has  been  in  existence  for  upwards  of  thirty  years.  [MacUiartniU's  Sketches  from 
Nature,  and  Highland  Soc.  Trans,  vol.  vii.  p.  297.) 

7572.  77iC  /iinJs  ofjish  adapted  for  ponds  are  chiefly  the  carp,  tench,  perch,  gudgeon, 
eel,  and  pike. 

7573.   The  carp  (ryprinus  C&qHO  L.  fig.  956.  a)  is  by  far  the  best  fish  for  artificial  management,  and 

J  especially  tliat  variety  known  in  England 

"  as  the  Prussian  carp.     Carp  inhabits  the 

slow  and  stagnant  waters  of  Europe  and 
Persia,  and  was  introduced  into  Britain 
in  the  year  1514;  about  four  feet  long; 
grows  fast  and  is  very  long-lived ;  feeds 
Oil  herbs,  fat  earth  worms,  and  aquatic 
insects,  and  any  soft  substance ;  is  ex- 
tremely fertile,  and  the  prey  of  larger 
fish,  aquatic  birds,  and  frogs  ;  body  above 
blue-green,  the  ujiper  part  of  the  sides 
greenish-yellow  and  blatkish,..  beneath 
whitish  ;  tail  yellow;  scales  large,  longi. 
tudinally  striate  ;  of  the  gall  is  made  a 
green  paint,  and  of  the  sounds  or  air. 
bladder  a  fish-glue. 

7.574.  In  raising  carp,  it  is  often  the  practice  to  have  three  ponds  :  —One  for  the  imrpose  of  spawning  the 
fish  in,  and  in  which  thev  should  be  lelt  during  the  rest  nf  the  summer  and  the  following  winter,  as  they 
mostlv  spawn  from  the  b'eginn.ng  of  May  to  the  latter  end  of  July  ;  another  for  the  convenience  of  nurs. 
ing  up  the  young  frv,  into  which  they  should  be  put  about  the  latter  end  of  March  or  the  beginning  of 
April,  choosing  a  calm  but  not  sunnv  dav  lor  the  business;  after  which  they  should  be  carefully  pre- 
vented from  coming  to  the  sides  and  being  destroyed  :  in  this  pond  they  may  remain  two  yeans,  and  be. 
come  four,  five,  or  six  inches  in  length,  and  goi.d  tor  use.  The  third  or  main  pond  is  destnied  for  the 
reception  of  the  grown  fish,  as  those  that  measure  a  foot  or  moie,  including  the  heads  and  tails.  The 
proportions  in  which  these  different  ponds  are  adviseil  to  be  stocked  ai-e  these  ;  —  For  each  acre  of  the  first 
sort,  "  three  or  four  male  carps,  and  six  or  eight  female  ones  ;"  the  most  suitable  sort  for  this  use  being 
"  those  of  five,  six,  or  seven  vears  old,  in  good  health,  with  full  scale,  fine  tiiU  eyes,  and  a  long  body, 
without  any  blemish  or  wound."  The  ponds  should  be  previously  cleared  of  all  sorts  of  voracious  fishes 
and  other  animals,  as  "  perch,  pike,  eel,  and  trout ;  the  water-beetle,  and  also  the  newts  or  lizards." 
Such  ponds  as  are  warm  and  have  an  open  exposure,  with  soft  water,  are  the  most  proper  for  this  use;  all 
kinds  of  water  fowl  being  kept  from  them.  For  the  nursing  ponds,  a  thousand  or  twelve  hundred  may 
not  be  more  than  sufficient  for  an  acre;  and  lor  the  main  jionds,  one  to  every  .square  of  filtccn  feet  is  the 
proportion  advised,  as  their  growth  depends  greatly  on  the  room  and  quantity  of  food  that  is  allowed. 
The  best  seasons  for  performing  the  business  in  this  case  are  those  of  the  spring  and  autumn.  Some  ad. 
vise,  in  these  cases,  the  stocking  with  carp  or  tench  in  the  proportion  of  three  to  a  square  perch.  In  first 
stocking  large  ponds  or  waters,  an  where  they  are  to  the  extent  of  three  or  four  acres,  carp,  in  the  pro. 
portion  of  three  hundred  to  the  acre,  are  recommended  ;  and  where  they  do  not  extend  to  such  sizes,  not 
so  great  a  portion.     And  in  stocking,  after  two  or  three  years,  four  hundred  to  the  acre. 

7575.  The  tench  (Cj  prinus  Tinea  L.,  b)  inhabits  almost  every  where  in  stagnant  waters  ;  grows  quickly, 
and  reaches  from  four  to  eight  pounds  weight ;  is  very  fertile  and  tenacious  of  life,  and  will  live  all  the 
winter  under  the  ice  ;  feeds  on  worms  and  water  plants  ;  is  very  foolish,  and  may  be  easily  caught ;  body 
covered  with  a  thick  mucus,  and  small  scales  which  adhere  firmly  to  the  skin  ;  above  dark-green,  the  sides 
above  the  line  green,  beneath  yellow,  belly  white  ;  varies  in  its  colours  by  age,  sex,  or  the  waters  it  in. 
habits  ;  flesh  white,  soft,  and  well  tasted. 

7576.  In  stucking  with  tench  the  number  per  acre  may  be  more  than  of  carp.  In  Berkshire,  where  there 
are  many  ponds  for  the  preserving  of  fish,  they  usually  stock  with  tench  or  carp  in  the  proportion  of  one 
hundred  to  the  acre,  the  fish  remaining  four  years  in  them  :  but  in  the  management  of  Sir  Harry  Fea- 
therstone,  in  Sussex,  in  a  pond  of  twenty  acres  reduced  to  sixteen  by  the  deposition  of  mud,  the  stock  is 
generally  in  the  proportion  of  twelve  hundred  carp  and  an  equal  number  of  tench  ;  or  at  the  rate  of  seventy, 
five  brace  to  the  acre.     And  in  this  proportion  they  are  said  to  succeed  well. 

7577.  The  gudgeon  {Cyprinus  Gibio  L.,  c)  is  a  very  inferior  fish  to  the  carp  or  tench  ;  but  being  of  easy 
culture  and  rapid  increase,  is  kept  in  many  places  as  food  for  pike  and  perch.  It  inhabits  gentle  streams 
and  lakes  of  Northern  Europe ;  is  tenacious  of  life,  and  very  fertile;  about  eight  inches  long;  feeds  on 
herbs,  worms,  insects,  the  fry  of  other  fish,  and  parts  of  c,nrcasses :  body  narrow,  spotted,  above  livid,  the 
sides  above  the  line  blue,  beneath  whitish  yellow,  but  it  varies  its  colours  by  age,  the  different  waters  it 
inhabits,  and  its  food  ;  flesh  white,  and  very  grateful. 

7578.  The  perch  (Pcrca  fluviatilis  /,.,  <l)  is  an  excellent  fish,  and  though  naturally  found  in  stre.ams  in 
Europe  and  Siberia,  yet  will  live  in  large  ponds  or  lakes,  provided  the  water  be  clear.  It  grows  to  two 
feet  long  ;  back  and  part  of  the  sides  deep  green,  with  five  broad  black  bars,  which  are  sometimes  dark 
green  or  blue,  and  very  rarely  wanting  ;  belly  white,  tinged  with  red  ;  swims  with  great  swiftness  and  at  a 
certain  height  in  the  water;  is  tenacious  of  life,  but  eagerly  takes  a  bait;  feeds  on  aquatic  insects  and 
smaller  fish  ;  spawns  in  May  and  June,  and  is  very  prolific  ;  it  has  no  real  air-bladder  ;  and  from  its  inte. 
guments  may  be  obtained  a  kind  of  glue ;  flesh  very  delicate. 

7579.  In  stocking  with  perch,  as  they  are  great  breeders,  six  hundred  to  the  acre  may  be  sufficient. 
75X0.  The  pike  (i"sox  7,ucius  L.,  e)  inhabits  most  lakes  of  Europe,  Ijpland,   Northern  Persia,  and 

North  America,  and  is  found  even  in  the  Caspian  Sea  ;  swims,  and  grows  very  rapidly,  one  to  eight  feet 
long  ;  IS  extremely  voracious  and  long-lived  ;  feeds  on  almost  any  thing  which  comes  in  its  way,  even  its 
own  tribe;  .spawns  from  February  to  April ;  body  above  black,  the  sides  cineraceous  spotted  with  yellow, 
beneath  white  dotted  with  black  ;  rarely  orange  spotted  with  black  or  green ;  scales  small,  oblong, 
hard.    The  pike  is  best  reared  in  deep  ponds  bv  itself  in  which  some  gudgeons  may  be  put  to  breed 
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for  its  food.  It  will  thrive  in  waters  partaking  of  the  chalybeate  quality,  in  which  few  other  fish 
would  live. 

7581.  The  gold  fish  (C^prinus  auritus  L.)  is  an  inhabitant  of  the  rivers  of  China  and  Japan,  and  is 
naturalised  almost  every  where  on  account  of  its  elegance  and  vivacity ;  the  colours  vary  greatly,  but 
are  naturally  and  mostly  of  a  most  splendid  golden  hue ;  scales  large.  It  is  bred  in  small  ponds  in 
gardens  near  London  and  Paris  for  sale,  as  an  ornamental  inhabitant  of  crystal  vases,  or  garden  basins 
of  water. 

7.082.  The  minnoio  (Cyprinus  Phoxinus  L.,  f),  the  rfncc  (C.  lentiscus  7> ),  and  the  ?-o«cA  (C.  rfitilus 
/..),  are  very  small  fish,  which  abound,  the  first  in  gravelly  streams,  and  the  others  in  still  waters;  both 
are  useful  as  affording  food  to  other  fish,  and  may  therefore  be  put  into  fish  ponds.  They  are  also  very 
good  to  eat. 

7.".83.  Of  the  trout  and  salmon  family 'Cncre  are  several  species,  as  the  lake  trout,  gilt  and  red  charr, 
which  inhabit  Alpine  lakes  in  northern  countries,  and  might  probably  be  introduced  with  advantage  into 
the  lakes  of  Cumberland,  Westmoreland,  and  the  Highlands  of  Scotland.  The  red  charr  is  caught  in 
Keswick  lake.  The  salmon  and  salmon-trout  (Salmo.S'4lar,  and  S.  Triitta,)  require  salt  water  and  a  river; 
and  the  fresh  water  trout  (S.  F^wo)  requires  too  rapid  a  stream  for  art  to  imitate;  they  succeed,  how- 
ever, to  a  certain  extent,  in  very  slow-running  waters  which  are  clear. 

7;J8J'.  The  alinon  is  a  very  prolific  fish  ;  both  male  and  female  are  frequently  fit  for  propagation  during 
the  first  year  of  their  age.  The  roe  of  the  female  is  found,  on  an  average,  to  contain  from  17,(X)0  to 
20,000  ova  or  eggs.  During  the  months  of  August,  September,  and  October,  the  reproductive  organs, 
both  of  the  male  and  female  salmon,  have  more  or  less  completely  reached  maturity,  at  which  period  the 
instinct  of  propagation  impels  them  eagerly  to  seek  rivers,  and  to  ascend  nearly  to  tiieir  sources,  in  order 
to  find  a  place  suitable  for  the  deposition  of  their  spawn.  They  no  longer,  as  in  the  winter  and  spring 
months,  roam  over  the  coast  and  shores,  and  return  backwards  and  forwards  with  the  flowing  and  ebbing 
of  the  tide  ;  but  pursue  the  most  direct  route  by  the  mid-channel  up  the  rivers,  and  make  the  greatest 
efforts  to  overcome  every  obstacle,  either  natural  or  artificial,  that  may  impede  their  progress.  The 
spawning  is  accomplished  in  the  months  of  November,  December,  and  January.  When  the  parent  fishes 
have  reached  the  spawning  ground,  they  proceed  to  the  shallow  water,  generally  in  the  morning,  or  at 
twilight  in  the  evening,  when  they  play  round  the  ground  two  of  them  together.  After  a  turn,  they 
begin  to  make  a  furrow,  by  working  up  the  gravel  with  their  noses  rather  against  the  stream ;  as  the 
salmon  cannot  work  with  his  head  down  the  stream,  for  the  water  then  going  into  his  gills  the  wrong 
way,  drowns  him.  When  the  furrow  is  made,  the  male  and  female  return  to  a  little  distance,  one  to  the 
one,  and  the  other  to  the  other,  side  of  the  furrow.  They  then  throw  themselves  upon  their  sides,  again 
come  together,  and  rubbing  against  each  other,  both  shed  their  spawn  into  the  furrow  at  the  same  time. 
This  process  is  not  completed  at  once;  as  the  eggs  of  the  roe  must  be  excluded  individually,  from  eight 
to  twelve  days  are  required  for  completing  the  operation.  When  tlie  process  is  over,  they  betake  them- 
selves to  the  pools  to  recruit  themselves.  The  spawn  thus  deposited  is  afterwards  covered  with  loose 
gravel  ;  and  in  this  state  the  ova  remain  for  weeks,  or  sometimes  much  longer,  apparently  inert,  like 
seeds  buried  in  the  soil  In  an  early  spring  the  fry  come  forth  early,  and  later  when  the  spring  is  late. 
Generally,  they  begin  to  rise  from  the  bed  about  the  beginning  of  March,  and  their  first  movement  is  ge- 
nerally completed  by  the  middle  of  April.  The  appearance  which  they  present  is  that  of  a  thick  braird  of 
grain  rushing  up  in  vast  numbers.  The  tail  first  comes  up,  and  the  young  animals  often  leave  the  bed 
with  a  portion  of  the  investing  membrane  of  the  ovum  about  their  heads.  From  experiments  that  were 
made  upon  the  roe,  it  appears  that  they  can  only  be  hatched  in  fresh  water ;  for  when  a  portion  of  the 
roe  was  put  into  salt  water,  none  of  the  ova  ever  came  into  life;  and  when  a  young  fish  that  had  been 
hatched  in  fresh  water  was  put  into  salt  water,  it  showed  symptoms  of  uneasiness,  and  died  in  a  few 
hours.  When  the  evolution  from  the  ova  is  completed,  the  young  fry  keep  at  first  in  the  eddy  pools,  till 
they  gain  strength,  and  then  prepare  to  go  down  the  river,  remaining  near  its  sides,  and  proceeding  on 
their  way  till  they  meet  the  salt  water,  when  they  disappear.  1  he  descent  begins  in  the  month  of  Blarch, 
continues  through  April  and  a  part  of  May,  and  sometimes  even  till  June.  The  reason  why  the  fry  thus 
descend  by  the  margin  in  rivers,  and  the  mid-chaimel  in  estuaries,  is  apparently,  according  to  Dr.  Flera. 
ing,  because  the  margin  of  the  river  is  the  easy  water,  and  consequently  best  suited  to  their  young  and 
weak  state  :  but  when  they  reach  the  estuary  or  tide- way,  then  the  margin  of  the  water  being  the  most 
disturbed,  the  fry  avoid  it,  and  betake  themselves  to  the  deepest  part  of  the  channel,  disappearing  alike 
from  observation  and  capture,  and  so  go  out  to  sea.  After  remaining  some  weeks  at  sea,  the  smelts  or 
samlets,  as  the  fry  are  called,  return  again  to  the  coasts  and  rivers,  having  obtained  a  pound  or  a  pound 
and  a  half  of  weight ;  by  the  middle  of  June  they  weigh  from  two  to  three  pounds,  and  are  said  to  in. 
crease  half  a  pound  in  weight  every  week.  They  are  now  known  in  Scotland  by  the  name  of  giilses,  and 
by  the  end  of  the  fishing  season  they  have  obtained  the  size  of  seven  or  eight  pounds.  In  the  first  five 
months  of  its  existence,  that  is,  from  April  to  August,  both  inclusive,  it  may  be  stated  that  the  salmon 
reaches,  in  favourable  circumstances,  eight  pounds  weight,  and  afterwards  increases,  though  more  slowly, 
yet  so  as  to  have  acquired  the  weight  of  thirty-five  pounds  in  thirty-three  months.  After  the  process  of 
spawning  is  completed  in  the  river,  the  parent  fishes  retire  to  the  adjoining  pools  to  recruit.  In  two  or 
three  weeks  from  that  time,  the  male  begins  to  seek  his  way  down  the  river  ;  the  female  remains  longer 
about  the  spawning  ground,  sometimes  till  April  or  May.  The  fishes  which  have  thus  spawned  are  deno. 
minated  kelts.  In  their  progress  to  the  sea,  when  they  reach  the  estuary,  they  pursue  a  course  precisely 
similar  to  the  fry,  not  roaming  about  the  banks  like  clean  fish,  but  keeping  in  the  mid-channel.  They  are 
at  this  time  comparatively  weak;  and  in  thus  betaking  themselves  to  the  deepest  part  of  the  channel,  they 
are  better  able  to  resist  the  deranging  efiects  of  the  flood-tide,  and  to  take  advantage  of  the  ebij  tide 
in  accelerating  their  migration  to  the  sea.  It  appears  that  some  which  descend  as  kelts  in  spring  return 
again  in  autumn  in  breeding  condition,  a  recovery  which  is  no  less  remarkable  than  the  early  growth  of 
these  animals.  The  sea  seems  to  be  the  element  in  which  the  salmon  feeds  and  grows.  When  caught  in 
fresh  water,  not  only  is  their  condition  comparatively  poor,  but  scarcely  any  thing  is  ever  found  in  their 
stomachs.  In  estuaries  and  on  coasts,  on  the  otiier  hand,  they  teed  abundantly,  and  their  stomachs  are 
often  found  full  of  sand-eels.     {Edi'n.  New  Phil.  Jour.  Jan. — April,  IS28.) 

7585.  The  eel  (jV/ura;"na  /fnguilla  L.)  inhabits  almost  every  where  in  fresh  waters ;  grows  sometimes  to 
the  length  of  six  feet,  and  weighs  twenty  pounds  ;  in  its  appearance  and  habits  something  resembles  the 
serpent  tribe ;  during  the  night  quits  its  element,  and  wanders  along  meadows  in  search  of  snails  and 
worms  ;  beds  itself  deep  in  the  mud  in  winter,  and  continues  in  a  state  of  rest ;  is  very  impatient  of  cold, 
and  tenacious  of  life :  the  flesh  of  such  as  frequent  running  water  is  very  good  ;  is  viviparous,  and  has 
116  vertebra;.  One  advantage  of  the  eel  is,  that  it  will  thrive  in  muddy  ponds  of  very  small  size,  where 
no  other  fish  would  live. 

7586.  On  the  subject  of  cultivating  fishes  it  may  be  observed,  that  the  waters  of  some  ponds  are  better 
adapted  for  raising  some  sorts  of  fish  than  others.  Thus,  those  where  the  water  is  rich  and  white  are 
more  adapted  for  carp  ;  while  such  as  have  a  thicker  appearance,  and  where  there  is  a  greater  deposition 
of  muddy  matter,  are  better  suited  to  tench.  Perch  are  capable  of  being  raised  in  almost  any  sort  of 
ponds.  Eels  succeed  best  where  the  ponds  are  not  very  large;  but  where  fed  by  a  spring,  and  there  is  a 
large  portion  of  rich  sediment.  Pike  should  never  be  kept  in  ponds  with  carp  or  tench  ;  but  in  separate 
breeding-ponds,  where  the  supplies  of  small  fry  are  considerable  and  not  wanted  for  stores.  Carp,  tench, 
and  perch  are  the  sorts  principally  cultivated  with  a  view  to  profit,  with  a  few  eels  occasionally.  But 
perch  and  eels  should  not  be  admitted  where  the  ponds  are  but  thinly  stocked,  as  they  are  great  devourers 
of  the  young  fish.  Carp  and  tench  answer  best  together  where  the  extent  of  the  ponds  are  pretty  large ; 
as,  in  other  cases,  the  former,  from  being  a  much  more  powerful  fish,  beats  and  deprives  the  latter  of  his 
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food.  Carp  seldom  aflford  much  profit  in  ponds  of  less  extent  than  half  an  acre  ;  but  tench  thrive  well  in 
those  of  almost  every  size,  being  often  found  good  in  ponds  of  only  a  few  perches  square.  Carp,  iiercli, 
and  eels  succeed  well  together ;  and  also  tench  and  tels.  Carp  more  frequently  injure  themselves  by 
breeding  than  tench,  though  it  sometimes  h.ippcns  with  the  latter.  It  is  not  improbable,  but  that  in  small 
ponds  it  may  be  the  best  practice  to  keep  the  carp  and  tench  separate.  The  produce  or  profit  afforded  by 
fish-ponds  has  not  yet,  perhaps,  been  sufficiently  attended  to  in  difterent  situations  to  afford  correct  con- 
clusions ;  nor  is  it  well  ascertained  what  is  the  annual  increase  in  weight  in  fish  of  different  kinds,  in 
different  periods  of  their  growth,  and  under  different  circumstances  of  soil  and  water.  Loveden  {Annals 
of  Agriculture)  states,  that  in  Berksliire  a  pond  of  three  acres  and  a  half,  drawn  after  being  stocked  three 
years  with  stores  of  one  year  old,  produced  of  carp  195  lb.  weight,  of  tench  230  ditto ;  together  425  lb., 
which  sold  for  20/.  lOx.  or  nearly  '■Jl.  6s.  per  acre  per  annum. 

7J87.  T/if  tahing  af  cultivated  fish  is  generally  done  with  nets,  and  sometimes  by  emptying  the  pond  of 
water.  Whatever  way  is  adopted,  only  those  fit  to  be  used  are  taken,  and  the  rest  returned  to  grow 
larger.  Xo  fish  is  taken,  or  fit  to  be  used,  for  a  month  before  and  after  the  spawning  season,  which  with 
most  fresh  water  fish  is  in  April,  May,  or  June.  The  Marquis  de  Chabanes  proposes  to  catch  fish,  both  in 
fresh  and  salt  water,  by  immersing  a  burning  lamp  in  an  air  box  with  mirrors,  and  round  which  he  has 
traps  into  which  the  animals  arc  to  be  entangled,  while  approaching  the  light  and  the  multipK«i  images 
of  their  own  species.  For  this  contrivan,  e  he  has  taken  out  a  patent.  Salmon  are  sometimes  qjiught  by 
torch-light. 

7588.  The  castration  offish  has  been  successfully  practised  both  in  this  and  other  countries,  and  txjth 
with  the  male  and  female.  Castrated  fish  attain  to  a  larger  size,  and  are  in  season  at  any  period  of  the 
year.  The  mode  of  performing  the  operation  is  described  in  Rees's  Cyclopcedia,  art.  Fish,  Cr.slration  of; 
and  in  the  Philosophical  Transactions,  vol  48.  part  ii.  p.  106. 

7589.  Of  the  amphibia  which  are  or  may  be  cultivated  for  food  or  ornament,  the  prin- 
cipal are  the  frog  and  tortoise. 

7590.  The  esculent  frog  (iJana  esculenta  i.jjS^".  957.  o),  though  generally  despised  in  this  country,  is 
957  yet  an  excellent  article  to  those  who  are  accustomed  to 

it;  and  there  are  few  Englishmen  who  ha\e  eaten  a 
fricassee  of  the  thighs  of  tliis  animal  in  Fiance  or  Italy, 
but  what  would  wish  to  do  so  again.  The  body  of  this 
frog  is  green,  with  three  yellow  lines,  the  middle  ones 
extending  from  the  mouth  to  the  anus,  with  the  angles 
of  the  mouth  distended  in  a  globular  form  ;  the  male 
makes  a  continual  croaking  in  an  evening,  e'specially 
before  rain ;  when  irritated  will  pursue  and  destroy  a 
pike.  It  is  rare  in  England,  but  very  common  on  the 
Continent,  where  it  is  in  season  for  the  table  in  June. 

7591.  The  tree  frog  (/iSina  arbnrea  1..,  b),  is  green 
above,  and  whitish  beneath,  with  a  yellow  curved  line 
on  the  side.  In  elegance  and  activity  it  is  superior  to 
every  other  European  species.  In  summer  it  resides  in 
the  woods,  and  haunts  the  trees  in  quest  of  insects, 
which  it  approaches  on  its  belly  in  the  same  manner  as 
a  cat  to  a  mouse,  and  at  length  seizes  with  an  elastic 
and  instantaneous  spring.  It  is  particularly  noisy  on 
the  approach  of  rain.  In  winter  it  takes  up  its  abode  in 
the  bottom  of  the  waters,  remaining  till  the  spring  in  a 
state  of  torpor.  The  noise  of  this  frog  is  by  many  con- 
sidered musical,  and  it  is  often  kept  in  houses  in  Germany 
both  as  a  curiosity  a.id  as  a  weather  guide.  It  certainly 
deserves  introduction  to  this  country.  We  brought  one 
from  Carlsruhe,  in  1828,  which  has  remained  in  a  glass 
jar  covered  with  gauze  at  the  top,  living  on  flies,  till  the 
present  day,  Nov.  2.  18J0. 

7592.  There  are  two  species  of  tortoise  which  might  be  cultivated  ;  the  common,  and  the  mud  tortoise. 
The  common  tortoise  (rcstudo  grje^a.  L.fig.95S.  a)  weighs  three  pounds,  and  the  length  of  its  shell  is  about 
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seven  inches.  It  abounds  in  the  countries  surrounding 
the  Mediterranean,  and  particularly  in  Greece,  where 
the  inhabitants  not  only  eat  its  flesh  and  eggs,  but  fre- 
quently swallow  its  warm  blood.  In  September  or  Oc- 
tober it  conceals  itself,  remaining  torpid  till  February, 
when  it  re-appears.  In  June  it  lays  its  eggs,  in  holes 
exposed  to  the  full  beams  of  the  sun,  by  which  they  are 
matured.  Tortoises  attain  most  extraordinary  longe- 
vity, and  one  was  ascertained  to  have  lived  in  the  gar. 
dens  of  Lambeth  to  the  age  of  nearly  one  hundred  and 
twenty  years.  It  will  answer  the  purpose  of  a  baro- 
meter, and  uniformly  indicates  the  fall  of  rain  before 
night,  when  it  takes  its  food  with  great  rapidity,  and 
walks  with  a  sort  of  mincing  and  elate  step.  It  appears 
to  dislike  rain  with  extreme  aversion,  and  is  discomfited 
and  driven  back  only  by  a  few  and  scarcely  perceivable 
drops. 

7593.  The  mud  tortoise  ( T.  lutiria,  b)  is  common  both 
in  Europe  and  Asia,  and  particularly  in  France,  where 
it  is  much  used  for  food.  It  is  seven  inches  long  ;  lays 
its  eggs  on  the  ground,  though  an  aquatic  animal; 
walks  quicker  than  the  land  tortoise;  and  is  often  kept 
in  gardens,  to  clear  them  from  snails  and  various  wing, 
less  insect.  In  fish  ponds  it  is  very  destructive,  biting 
the  fishes,  and,  when  they  are  exhausted  by  the  loss  of 
blood,  dragging  them  to  the  bottom  and  devouring 
them.  The  tortoise  may  be  fed  on  any  vegetable  refuse, 
milk,  worms,  oft'al,  or  almost  anything.    Linnaeus  says 

they  are  in  all  things  extremely  slow,  and  m  copulation  frequently  adhere  together  a  month,  and  live 

several  days  after  the  head  is  cut  off.   [Shaw's  Zoology.) 
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Chap.    XI. 

Iiisrcts  and  Worms  which  arc  or  may  be  suhjected  to  Culture. 

7594.  The  silkworm  and  the  hnnei/-bee  are  the  two  most  valualjle  insects  in  Europe. 
Tlie  first,  from  its  great  importance,  has  recently  engaged  tlie  attention  of  the  legislature, 
no  less  than  of  private  individuals,  who  have  embarked  large  sums  in  the  attempts  now- 
making  to  introduce  its  culture  in  this  country  on  a  large  scale. 

7595.  The  silkworm  is  the  larva  or  caterpillar  of  a  moth  (^ombyx  raori  F.,Jig.  959.)  : 


it  is  a  native  of  China,  and  was  introduced  into  Europe  A.D.  160.  When  full  grown 
the  worm  is  nearly  tliree  inches  long,  of  a  yellowish  grey  colour,  with  a  horn-like  pro- 
cess on  the  last  joint  of  the  body. 

7596.  In  Italy  and  other  silk  countries  the  eggs  are  carefully  preserved  in  some  place  of  cool  and  even 
temperature,  where  tliey  remain  until  the  new  leaves  of  the  white  mulberry,  which  is  its  natural  food, 
are  uroduced.  The  ohject  is  to  hatch  the  eggs  precisely  at  this  time,  that  the  new-born  worm  may  be  fed 
on  food  suitable  to  its  infant  state.  A  grower  of  silk  never  hatches  his  whole  stock  of  eggs  at  once,  as  a 
night's  frost  will  frequently  destroy  the  leaves.  Lettuce  answers  well  in  this  stage  of  the  worm's  exist, 
ence ;  but  if  it  is  fed  entirely  upon  this  plant  the  silk  is  of  a  very  inferior  dcscn|ition,  and  is,  indeed, 
perfectly  useless.  The  pabulum  of  the  white  mulberry,  in  fa;  t,  is  superior  in  nutritious  matter  to  that  of 
all  others.  The  leaves  in  the  autumn  succeeding  to  those  stripped  in  the  spring,  are  commonly  given  lo 
cattle  and  pigs,  who  fatten  upon  them  exceedin.^dy.  There  is  an  unlbunded  prejudice  in  many  silk 
countries  that  the  silk  produced  from  the  second  leaf  is  infei  ior  to  the  spring  crop,  and  in  France  and  Italy 
the  vernal  leaf  only  is  used.  In  India  tlie  mulberry  tree  is  grown  in  moist  places,  like  the  osier  in  England, 
and  produces  from  three  to  six  crops  annually  :  the  prejudice  therefore  of  the  Italian  and  French  growers 
against  the  second  crop  is  untbunded.  The  real  fact  seems  to  be,  that  the  worms  are  more  difficult  lo 
breed  in  autumn  than  in  spring,  from  the  great  change  of  temperature,  against  which  the  growers  in 
general  make  no  artificial  provision.  Another  reason  may  inobably  bo,  that  the  silk  is  reeled  with  greater 
economy  and  advantage  in  the  height  of  summer,  when  the  length  of  the  days,  and  the  heat  of  the  we^ither, 
is  then  sufficient  to  dry  the  thead  in  this  operation.  The  native  reelers  of  these  countries  are  entirely  un- 
accustomed to  use  artificial  methods  for  creating  a  regulated  temperature  in  houses  or  manufactories. 

75P7.  The  vc/dilation  and  cleanliuess  of  the  iiurseii/  or  feeding  apartments,  and  the  preservation  of  a 
regular  heat  within  them,  are  highly  important  to  the  health  of  the  worm.  These  points  are  much  neglected 
on  the  Continent,  where  the  nurseries  are  usually  situated  in  the  mid^t  of  the  mulberry  plantations,  ex- 
posed to  the  external  air,  and  seldom  cleaned.  It  was  satisfactorily  ascertained  hy  M.  Guyton  de  Morveau 
a  few  years  ago,  that  a  ruinous  and  unexpected  mortality,  which  then  raged  among  the  worms,  arose 
chiefly  from  want  of  ventilation  and  cleanliness.  It  has  likewise  been  proved,  by  experiments  lately  made 
on  a  sufficiently  large  scale  in  Devonshire,  that  less  mortaUty  prevails  among  the  worms  in  England  than 
either  in  France  or  Italy. 

7'S18.  In  about  six  weeks  the  worm  reaches  its  full  sixe,  previously  casting  its  skin  four  times,  and  ab- 
staining from  food  for  some  time  before  each  change  ;  at  these  periods  the  v.forms  are  very  sickly,  and  a 
great  mortality  generally  takes  place.  When  full  grown  and  about  to  spin,  they  exhibit  symptoms  of  rest- 
lessness and  uneasiness;  small  tv/igs  of  birch,  or  of  other  slender  trees,  are  set  up  in  the  boxes  or  shelves; 
upon  these  the  worms  climb,  each  fixing  upon  its  own  berth.  As  it  sometimes  happens  that  two  worms 
spin  together,  formingwhat  is  called  a  doublecocoon,  this  must  be  carefully  prevented  by  separating  them; 
such  a  cocoon  not  only  being  difficult  to  run  off  when  reeled,  but  two  fibres  are  produced  injurious  to  the 
size  of  the  thread  :  the  double  cocoons  are  thercfure  always  wound  ort' by  themselves.  In  preparing  it> 
case  or  cocoon,  the  worm  first  forms  a  loose  envelopement  of  silken  fibres,  and  then  proceeds  to  enwrap 
itself  in  a  ball  or  case  of  an  oval  form,  and  finally  changes  into  the  pupa  or  chrysalis  ;  and  alter  being  thus 
enclosed  for  about  fifteen  days,  becomes  a  moth.  This,  however,  is  always  prevented  when  the  animal  is 
not  kept  for  breeding,  otherwise  the  hole  formed  by  the  moth  in  efT'ecting  its  escape  would  destroy  the 
continuity  of  the  silk,  and  prevent  its  reeling.  The  chrysalides  are  killed  by  two  processes,  by  baking  in 
an  oven,  or  by  letting  steam  into  a  tight  chest  enclosing  the  cocoons.  The  latter  method  is  preferable,  as 
the  heat  can  be  better  regulated. 

7599  The  cocoon,  after  the  chrysalis  is  killed,  is  either  reeled  off  at  once,  or  sold  to  others  who  make 
this  a  distinct  trade.  The  silk,  as  formed  by  the  animal,  is  so  very  fine,  that  if  each  cocoon  was  reeled 
separately  it  would  be  totally  unfit  for  use ;  the  ends  of  four  are  therefore  joined  and  reeled  together  out 
of  warm  water,  which  soltening  their  natural  gum,  makes  them  stick  together  so  as  to  form  one  strong 
smooth  thread.  When  the  filament  of  any  single  cocoon  bre.iks,  or  is  exhausted,  its  place  is  supplied  by 
a  new  one,  so  that  the  united  thread  may  be  wound  to  any  length  ;  the  single  filaments  of  the  newly  added 
cocoons  are  simply  joined  by  being  laid  on  the  thread,  to  which  they  adhere  by  their  guin.  The  old  appa. 
rat  us  for  reeling  merely  consists  of  a  large  metal  basin  of  water,  under  which  is  a  fire  to  keep  it  hot,  and  a 
reel  of  a  poor  and  even  rude  construction:  some  important  improvements,  however,  have  been  recently 
made  in  this  machine.  In  reeling  it  is  desirable  that  a  round  thread  of  equal  thickness  and  smoothness 
.should  be  produced,  having  the  filaments  of  which  it  is  composed  as  equal  and  as  firmly  united  as  possible. 
When  the  skein  is  quite  dry,  it  is  taken  off  the  reel,  and  a  tie  is  made  with  refuse  silk  at  its  two  ends  ;  it 
is  then  doubled  into  a  hank,  and  is  ready  for  tale.     In  this  state  it  arrive!  in  England,  and  is  called  raw 
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silk ;  the  principal  part  is  afterwards  sent  to  a  mill  to  be  thrown,  that  Is,  to  be  twisted  singly,  or  to  have 
two  or  more  ends  of  it  doubled  and  twisted  together  to  form  singles,  tram,  or  organzine,  in  order  to  tit  it 
for  the  loom.  There  are,  however,  purposes  for  wnich  a  single  untwisted  thread  is  ajiplied.  We  have 
before  stated  that  a  single  thread  is  generally  composed  of  the  filaments  from  four  cocoons,  and  four  of 
these  threads  compose  the  organzine,  or  that  used  as  the  warp  of  fabrics;  each  thread  is  first  spun  or 
twisted,  and  then  the  four  are  thrown  together  into  one.  The  weft  or  tram  generally  consists  of  four  raw 
threads  simply  twisted  together.  The  reason  of  drawing  so  fine  a  silk  on  the  reel  as  that  composed  of  four 
cocoons,  is,  that  theji/euse,  or  attendant  at  the  basin,  cannot  perfectly  see  more  cocoons  in  one  set,  so  a3 
to  replace  the  ends  when  the  cocoons  are  exhausted.  If  a  thread  of  sixteen  cocoons  were  to  be  reeled,  the 
/llfuse  could  not  ejisure  regularity.  Sometimes  she  would  have  only  eight  or  ten  running,  and  at  the  next 
moment  possibly  twenty;  consequently  a  most  uneven  silk  would  thus  be  produced  :  to  prevent  this  evil, 
four  cocoons  are  only  run  at  once,  and  combined  as  before  described.  The  important  invention  of 
Mr.  Heathcoat,  which  we  shall  hereafter  notice,  applies  to  the  object  of  drawing  ofi'  sixteen  or  more 
cocoons  at  once  on  the  reel,  so  as  to  form  a  thread  as  even  as  that  produced  by  four  cocoons,  and  thus 
abridge  the  expense  of  the  subsequent  processes  of  throwing.  We  understand  this  invention  is  fully  ap- 
preciated by  the  reelers  abroad,  and  by  the  manufacturers  at  home,  and  that  it  produces  an  astonishing 
improvement  in  the  quality  of  the  silk,  and  a  great  reduction  in  its  price.  Mr.  H.  has  obtained  patents  in 
the  silk  countries  no  less  than  in  England  for  this  invention,  which  there  is  every  reason  to  think  will  be 
generally  adopted. 

7riOO.  Culture  of  the  silkworm  in  England.  It  is  well  known  to  those  who  have  considered  the  subject, 
that  the  silkworm  will  breed  and  thrive  very  well  in  England,  where  the  range  and  extremes  of  tempera- 
ture are  within  narrower  limits  than  in  France  or  Italy.  The  white  mulberry  flourishes  equally  well  with 
us  as  in  those  countries.  It  remains,  however,  to  be  proved  whether  the  weight  of  leaves  produced  on  a 
given  space  of  ground  is  equal  to  the  average  crop  in  warmer  climates.  This  is  evidently  an  important 
consideration  in  the  question,  of  whether  England  can  compete  with  foreign  countries  in  the  production  of 
raw  silk.  The  high  value  of  land  in  a  country  so  densely  peopled  as  England,  and  the  fact  that  the  mul- 
berry tree  not  only  requires  great  space  fcr  its  perfect  growth,  but  also  a  clear  ground  beneath,  renders  the 
prospect  of  profit  from  this  branch  of  agriculture  very  ouestionable.  A  joint  stock  company,  in  the  manage- 
ment of  which  all  the  cabinet  ministers  were  more  or  less  concerned,  was  established  in  1825,  by  the  name 
of  "  The  British,  Irish,  and  Colonial  Silk  Company."  They  possessed  a  very  large  capital,  and  had 
formed  extensive  plantations  of  trees  in  several  parts  of  England  and  Ireland,  particularly  near  Windsor 
and  Cork.  Mr.  John  Heathcoat  of  Tiverton,  in  Devonshire,  has  also  applied  himself  to  the  investigation 
of  this  important  subject  with  great  ardour;  and,  previously  to  the  formation  of  the  company  above  alluded 
to,  had  made  considerable  progress  in  the  cultivation  of  the  tree  and  the  management  of  the  worm.  With 
the  true  liberality  of  a  man  of  science,  he  presented  to  the  company  several  thousand  Italian  plants  destined 
for  his  own  plantations,  that  they  might  commence  their  establishments  without  delay.  It  oiTght  to  be 
generally  known,  that  to  this  gentleman  we  are  indebted  for  the  cheap  production  of  that  beautiful  article 
called  bobbin-net  lace,  which  has  become  so  important  a  branch  of  manufacture  in  England.  It  was  in 
the  attempt  to  render  silk  sufficiently  even  for  his  use  in  lace,  that  he  made  the  discovery  in  reeling  which 
we  have  before  mentioned  ;  and  it  is  from  the  result  of  his  investigations  that  the  attention  of  govern- 
ment has  so  lately  been  directed  to  the  subject.  Admitting,  as  we  have  done,  that  no  natural  impedi- 
ments exist  against  the  successful  culture  of  silk  in  England,  it  will  naturally  be  asked  why  all  attempts 
hitherto  made  have  been  unsuccessful  ?  This  question  embraces  a  variety  of  considerations,  into  which 
our  limits  will  not  permit  us  to  enter  at  large.  We  may,  however,  observe,  that  neither  the  mulberry  tre« 
nor  the  silkworm  are  indigenous  to  Britain.  Centuries  elapsed  before  even  the  south  of  Europe  began 
their  culture,  which,  commencing  in  the  east  of  Asia,  was  propagated  slowly  and  at  distant  periods  west- 
ward. Tt  obtained  firm  root  in  France  during  the  reign  of  Henry  IV.,  after  great  resistance  on  the  part 
of  the  people,  whose  prejudices  against  the  application  of  land  to  this  purpose  excited  frequent  rebellions. 
The  unsuccessful  attempt  of  James  I.  to  establish  it  in  England  is  not  accounted  for;  but  the  times  which 
succeeded  were  unfavourable  to  the  introduction  of  new  arts  and  inventions.  The  manufacture  of  silk 
goods  was  introduced  into  this  country  in  the  fifteenth  century,  and  received  a  great  stimulus  by  the  re- 
vocation of  the  edict  of  Nantes  in  168.^.  By  this  intolerant  and  disgraceful  measure  Louis  XIV.  drove 
thousands  of  his  most  industrious  subjects  to  seek  an  asylum  in  foreign  countries  ;  of  whom  it  is  supposed 
not  less  than  50,000  emigrated  to  England.  From  this  period  the  manufacture  of  silk  goods  became  an 
important  branch  of  trade  in  England.  The  common  and  even  still  existing  prejudice,  that  our  climate  is 
unfitted  for  the  growth  of  the  tree,  and  the  production  of  the  worm,  would  probably  be  still  more  invete- 
rate in  former  times.  The  acknowledged  fact  that  England  is  much  colder  than  the  south  of  France  or 
Italy,  would  naturally  induce  the  idea  that  it  was  unsuitable  both  to  the  tree  and  the  worms.  Individuals 
among  our  countrymen  have,  however,  constantly  asserted  the  contrary,  and  numerous  insulated  experi. 
ments  have  been  brought  forward  in  support  of  their  opinion.  Miss  Croft  of  York,  in  1792,  sent  to  the 
Society  of  Arts  a  siwcimen  of  silk  produced  by  worms  fed  entirely  upon  lettuce  leaves.  We  are  not  told, 
however,  whether  proper  trials  were  made  by  subsequent  experiments  to  prove  its  quality  ■  and  we  have 
already  observed  that  such  silk,  (or  purposes  of  manufacture,  is  perfectly  useless,  even  in  Italy.  Yet  we 
know  it  to  be  the  opinion  of  men  now  perfectly  conversant  with  the  subject,  that  the  various  experiments 
and  trials  that  have  been  hitherto  made  would  long  ago  have  succeeded,  had  we  been  fully  informed  on 
all  the  requisite  (loints  connected  with  the  management  of  the  tree,  the  worm,  and  its  produce  the  cocoon. 
Our  experimentalists  have  all  laboured  under  one  difficulty, — they  were  ignorant  of  the  reeling  process  ; 
and  this  probably  arose  from  their  experiments  having  been  conducted  on  too  small  a  scale  to  render  it 
necessary  to  import  or  require  the  skill  of  winding  the  silk  from  the  cocoon.  This  difficulty  has  at  length 
been  overcome  by  the  exertions  of  Mr.  Heathcoat,  at  whose  establishment  in  Devonshire  the  improved 
method  of  reeling  is  now  carried  on  with  complete  success. 

7601.  The  recent  attcnpt  to  estalilish  the  culture  of  the  si/kivorm  in  Britain  appears  to  have  completely 
failed  for  the  present.  After  collecting  a  great  quantity  of  mulberry  trees,  and  establishing  considerable 
plantations  in  Devonshire  and  near  Windsor  in  England,  and  In  the  vicinity  of  Cork  in  Ireland,  the 
company  in  1828  gave  up  the  whole,  without,  in  our  opinion,  having  given  the  attempt  a  fair  trial  As 
the  mulberry  will  produce  abundance  of  leaves  as  far  north  as  Stockholm,  and  as  the  worms  have  to  be 
hatched  and  brought  forth  in  artificial  heat  even  in  France,  there  cannot  be  a  doubt  as  to  the  success  of 
this  branch  of  culture  in  any  part  of  the  British  islands.  .  Whether  it  would  pay  is  a  diflierent  tiling;  we 
by  no  means  think  it  would,  even  in  Ireland. 

7602.  T/iis  common  honey  bee{A''-p\^  mellificaZ.)  inhabits  Europe  in  hollow  trees,  but 
is  chiefly  kept  in  hives,  being  domesticated  every  where.  Perhaps  more  has  been  written 
on  the  economy  of  this  insect  than  en  any  other  animal  employed  in  agriculture,  and 
certainly  to  very  little  purpose.  After  all  that  has  been  done  in  England,  France,  and 
Italy,  the  bee  is  still  more  successfully  cultivated,  and  finer  honey  produced,  in  Poland, 
by  persons  who  never  saw  a  book  on  the  subject,  or  heard  of  the  mode  of  depriving  bees  of 
their  honey  without  taking  their  lives.  Much  as  has  been  written  in  France  and  England 
on  this  last  part  of  the  subject,  it  is  still  found  the  best  mode  to  destroy  the  hive  in  taking 
the  honey.  Unanswerable  reasons  for  this  practice  are  given  by  La  Gren^e,  a  French 
apiarian,  which  arc  elsewhere  quoted  by  us  .it  length  {Encyc.  of  Card-  art,  Bees),  and 
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allowed  to  be  conclusive  as  to  profit  even  by  Iluish.  The  honey  produced  by  any  hive 
or  apiary  depends  much  more  on  the  season,  and  the  quantity  and  kind  of  flowers  with 
which  the  neighbourhood  abounds,  than  on  the  form  of  tlie  liive  or  artificial  management. 
Viewing  the  subject  in  this  light,  we  shall  avoid  noticing  the  mode  of  operating  with 
glass,  storying,  cellular,  or  other  curious  hives  of  recent  invention,  and  treat  only  of  the 
simplest  metJiods.     The  author  we  shall  follow  is  Howison. 

7603.  The  apiary,  or  place  where  the  bee-hives  are  placed,  should  in  very  warm  situations  be  made  to 
face  the  east,  and  in  ooUler  districts  the  south-cast.  It  slioiiki  be  well  protected  from  high  winds,  which 
not  only  prevent  the  bees  from  leaving  the  hive  in  quest  of  honey,  but  they  also  surprise  tliem  in  the  (ields, 
and  often  kill  them  by  dashing  them  against  the  trees  and  rocks  or  into  rivers.  Tlie  hives  in  an  apiary 
should  always  l)e  placed  in  a  right  line  ;  but  should  the  number  of  the  hives  be  great,  and  the  situation  not 
capacious  enough  to  admit  of  their  being  placed  longitudinally,  it  is  more  advisable  to  place  them  over  one 
another  on  shelves  ifi;;.  ill.)  than  in  double  rows  on  the  ground.  A  bee,  on  leaving  the  hive,  generally 
forms  an  angle  of  about  forty-five  with  the  horizon  ;  the  elevation  of  the  hive  should  therefore  be  about 
two  feet  from  the  ground,  in  order  to  protect  it  from  humidity.  The  greater  the 
elevation  of  the  hive,  the  longer  is  the  flight  of  the  swarm  ;  and  when  they  are 
at  a  certain  point  of  elevation,  the  swarms  are  lost  for  ever  to  the  proprietor.  If 
the  hives  are  to  be  placed  in  a  double  row,  the  hinder  ones  should  alternate  witli, 
and  be  placed  at  such  a  distance  from,  the  front  ones,  that  when  the  bees  take 
their  flight  no  obstruction  is  o3i;red  to  their  ascent.  Huish  recommends  placing 
every  hive  upon  a  single  pedestal,  and  at  two  or  three  feet  distance  from  each  other. 
By  tliis  means,  when  any  thing  happens  to  one  hive,  the  others  are  less  likely  to 
be  disturbed  than  when  placed  on  a  shelf  in  a  bee-house;  and  the  hive  may  be 
chained  down  and  locked.  {Jig.  1'60.)  It  is  usual  to  have  three  or  four  legs  or 
supports  to  the  bee-boards ;  but  those  who  liave  tried  one  will  never  resort  to 
more,  as  one  is  a  much  better  protection  from  vermin  and  insects.  The  space  iu 
front  of  tiie  apiary  should  be  kept  clear  of  high  plants  for  two  or  three  yards. 

76U1.  Tiie  variety  of  bees  employed  is  a  matter  of  some  consequence.  To  the 
common  observer  all  working  bees,  as  to  external  appearance,  gre  nearly  the 
same  ;  but  to  those  who  examine  them  with  attention,  the  difference  in  size  is 
very  distinguishable;  and  they  are,  in  their  vicious  and  gentle,  indolent  and 
active  natures,  essentially  different.  Of  the  stock  which  Howison  had  in  1810,  it 
required  2:)0  to  weigh  an  ounce;  but  they  were  so  vicious  and  lazy  that  he  changed  it  for  a  smaller  variety, 
■which  possesses  much  better  dispositions,  and  of  which  it  requires  29ri,  on  an  average,  to  weigh  an  ounce. 
Whether  size  and  disposition  are  invariably  connected,  he  has  not  yet  had  sufficient  experience  to  de- 
termine. 

7605.  The  best  material  and  form  for  hives  is  a  straw  thimble  or  flower.pot  placed  in  an  inverted  position. 
Hives  made  of  straw,  as  now  in  use,  have  a  great  advantage  over  those  made  of  wood  and  other  materials, 
from  the  eflcctual  defence  they  aflbrd  against  the  extremes  of  heat  in  summer  and  cold  in  winter. 

76(!6.  The  size  of  hives  should  correspond  as  nearly  as  possible  with  that  of  the  swarms.  This  has  not 
had  that  attention  paid  to  it  which  the  subject  demands,  as  much  of  the  success  in  the  management  of  the 
bees  depends  on  that  circumstance.  From  blind  instinct  bees  endeavour  to  fill  with  combs  whatever  hive 
they  are  put  into,  before  they  begin  to  gather  honey.  Owing  to  this,  when  the  hive  is  too  large  for  its 
inhabitants,  the  time  for  collecting  their  winter  store  is  spent  in  unprofitable  labour ;  and  starvation  is  the 
consequence.  This  evil  also  extends  to  occasioning  late  swarming  the  next  summer ;  it  being  long  before 
the  hive  becomes  so  filled  with  young  bees  as  to  produce  a  necessity  for  emigration,  from  which  cause  the 
season  is  too  far  advanced  for  the  young  colonies  to  procure  a  winter  stock.  A  full-sized  straw  hive  will 
hold  three  pecks  ;  a  small-sized  from  one  and  a  half  to  two  pecks. 
7(307.  The  Polish  hive  (Pasieka  Pol.,  fig.  9(il.)  appears  to  us  to'be  the  second  in  merits  to  that  described, 
961  and  perhaps  it  may  deserve  the  preference,  if  the  mode  of  using  it  were  gene- 

rally known.  It  is  simply  the  trunk  of  a  tree,  of  a  foot  or  fourteen  inches  in 
diameter,  and  about  nine  feet  long.  It  is  scooped  out  (boring  in  this  country 
would  be  better)  for  about  six  feet  from  one  end,  so  as  to  form  a  hollow  cyUnder 
of  tliat  length,  and  of  six  or  eight  inches  diameter  within.  Part  of  the  circum- 
ference of  this  cylinder  is  cut  out  during  the  greater  part  of  its  length,  about 
four  inches  wide,  and  a  slip  of  wood  is  made  to  fit  the  opening.  On  the  sides 
of  this  slip  or  segment  (a)  notches  are  made  every  two  or  three  inches,  of  sutti. 
cient  size  to  allow  a  single  bee  to  pass.  This  slip  may  be  furnished  with  hinges, 
and  with  a  lock  and  key ;  but  in  Poland  it  is  merely  fa.«tened  in  by  a  wedge. 
All  that  is  wanting  to  complete  the  hive  is  a  cover  at  top  to  throw  oft'  the  rain  ; 
and  then  it  requires  only  to  be  placed  upright  like  a  strong  post  in  the  garden, 
so  as  the  bottom  of  the  hollow  cylinder  may  be  not  nearer  the  ground  than  two 
feet,  and  the  opening  slip  look  to  the  south.  When  a  swarm  is  to  be  put  in,  the 
tree,  with  the  door  or  slip  opened,  is  placed  obliquely  over  it ;  when  the  bees 
enter  the  door  is  closed,  and  the  holes  stopped  with  clay  till  the  hive  is  planted 
or  placed  upright.  When  honey  is  wanted,  Uie  door  is  opened  during  the  finest 
part  of  a  warm  day,  when  most  of  the  bees  are  out ;  its  entire  state  is  seen  from, 
top  to  bottom,  and  the  operator,  with  a  segar  in  his  mouth,  or  with  a  lighted 
rag,  to  keep  off  the  bees  from  his  hands,  cuts  out  with  a  crooked  knife  as  much 
comb  as  he  thinks  fit.  In  this  way  fresh  honey  is  obtained  during  the  summer, 
the  bees  are  never  cramped  for  room,  nor  does  it  become  necessary  to  kill  them. 
The  old  comb,  however,  is  annually  cut  out,  to  prevent  or  lessen  the  tendency 
to  swarming,  which,  notwithstanding  this  and  the  size  of  their  dwelling,  they 
generally  do  once  a  year  ;  for  the  laws  of  nature  are  not  to  he  changed.  1  hough 
it  be  a  fact  that  a  small  awarm  of  bees  will  not  do  well  in  a  large  hive;  yet,  if  the 
hive  extend  in  length  and  not  in  breadth,  it  is  admitted  both  by  Huber  and 
Huish  that  they  will  thrive  in  it.  "  If  too  great  a  diameter,"  says  Huber,  "be 
not  given  to  the  abode  of  the  bee,  it  may  without  danger  be  increased  in  the  elevation  ;  their  success  in 
the  hollow  trees,  their  natural  domicile,  incontestably  proves  the  truth  of  this  assertion." 

7608.  The  feedini;  of  bees  is  generally  deferred  till  winter  or  spring  ;  but  this  is  a  most  erroneous  prac- 
tice. Hives  shoultf  be  examined  in  the  course  of  the  month  of  September,  or  about  the  time  of  killing  the 
drones  ■  and  if  a  large  hive  does  not  weigh  thirty  pounds,  it  will  be  necessary  to  allow  it  half  a  pound  of 
honey,  or  the  same  quantity  of  soft  sugar  made  into  syrup,  for  every  pound  that  is  deficient  of  that 
weight ;  and  in  like  proportion  to  smaller  hives.  This  work  must  not  be  delated,  that  time  may  be  given 
for  the  bees  to  make  the  deposit  in  their  empty  cells  before  they  are  rendered  torpid  by  the  cold.  Sugar 
simply  dissolved  in  water  (which  is  a  common  practice),  and  sugar  boiled  with  water  into  a  syrup,  form 
compounds  very  differently  suited  for  the  winter  store  of  bees.  Wlien  the  former  is  wanted  for  their  iramo- 
diate  nourishment,  as  in  spring,  it  will  answer  equally  as  a  syrup ;  but  if  to  be  laid  up  as  store,  the  heat  of 
the  hive  quickly  evaporating  tlie  water,  leaves  the  sugar  in  dry  crystals,  not  to  be  acted  upon  by  the  trunks 
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of  the  bees.  Hives  may  be  killed  with  hunger  while  some  pounds'  weight  of  sugar  remain  In  this  state  in 
their  cells.  The  boiling  of  sugar  into  syrup  forms  a  closer  combination  with  the  water,  by  which  it  is  pre- 
vented from  flying  off",  and  a  consistence  resembling  that  of  honey  retained.  Howisou  has  had  frequent 
experience  of  hives,  not  containing  a  pound  of  honey,  preserved  in  perfect  health  through  the  winter  with 
sugar  so  prepared,  w-hen  given  in  proper  time  and  iii  sufficient  quantitv. 

l&B.  To  protect  /lives  from  the  cold,  they  are  covered  with  straw  or  rushes,  about  the  end  of  September, 
or  later,  according  to  the  climate  and  season.  This  is  an  essential  business,  as  well  covered  hives  always 
prosper  better  the  following  season  than  such  as  have  not  been  covered.  In  October,  the  aperture  at  which 
the  bees  enter  should  generally  be  narrowed,  so  as  only  one  bee  may  pass  at  a  time.  Indeed,  as  a  very 
small  portion  of  air  is  necessary  for  bees  in  their  torpid  state,  it  were  better,  during  severe  frosts,  to  he 
entirely  shut  up,  as  numbers  of  them  are  often  lost  from  being  enticed  to  quit  the  hive  by  the  sunshine  ij 
a  winter  day.  It  will,  however,  be  proper  at  times  to  remove,  by  a  crooked  wire,  or  similar  instrument, 
the  dead  bees  and  other  tilth,  which  the  living  at  this  season  are  unable  to  perform  of  themselves.  T-i 
hives,  whose  stock  of  honey  was  sufficient  for  their  maintenance,  or  those  to  which  a  proper  quantity  o- 
sugar  had  been  given  for  that  purpose,  no  further  attention  will  be  necessary  until  the  breeding  season 
arrives.  This,  in  warm  situations,  generally  takes  place  about  the  beginning  of  May ;  and  in  cold,  about  a 
month  after.  The  young  bees,  for  a  short  time  previous  to  their  leaving  their  cells,  and  some  after,  require 
being  fed  with  the  same  regularity  that  young  birds  are  by  their  parents ;  and  if  the  store  in  the  hive  be 
exhausted,  and  the  weather  such  as  not  to  admit  of  the  working  bees  going  abroad  to  collect  food  in  suffi- 
cient quantity  for  themselves  and  their  brood,  the  powerful  principle  of  affection  for  their  young  compels 
them  to  part  with  what  is  not  enough  for  their  support,  at  the  expense  of  their  own  lives.  To  prevent 
such  accidents,  it  is  advisable,  if  during  the  breeding  season  it  rain  for  two  successive  days,  to  feed  all 
the  bees  indiscriminately,  as  it  would  be  difficult  to  ascertain  those  only  who  require  it. 

7iilO.  The  swarinin^  of  bees  generally  commences  in  June,  in  some  seasons  earlier,  and  in  cold  climates  or 
seasons  later.  The  first  swarming  is  so  long  preceded  by  the  appearance  of  drones,  and  hanging  out  of 
working  bees,  that  if  the  time  of  their  leaving  the  hive  is  not  observed,  it  must  be  owing  to  want  of  care. 
The  signs  of  the  second  are,  however,  more  equivocal,  the  most  certain  being  that  of  the  queen,  a  day  or 
two  before  swarming,  at  intervals  of  a  few  minutes,  giving  out  a  sound  a  good  deal  resembling  that  of  a 
cricket.  It  frequently  happens  that  the  swarm  will  leave  the  old  hive,  and  return  again  several  times, 
which  is  always  owing  to  the  queen  not  having  accompanied  them,  or  from  having  dropped  on  the  ground, 
being  too  young  to  fly  to  a  distance.  Gooseberry,  currant,  or  other  low  bushes,  should  be  planted  at  a 
short  distance  from  the  hives,  for  the  bees  to  swarm  upon,  otherwise  they  are  apt  to  fly  away  ;  by  attending 
to  this,  Howison  has  not  lost  a  swarm  by  straying  for  several  years.  When  a  hive  yields  more  than  two 
swarms,  these  should  uniformly  be  joined  to  others  that  are  weak,  as  from  the  lateness  of  the  season,  and 
deficiency  in  number,  they  will  otherwise  perish.  This  junction  is  easily  formed,  by  inverting  at  night 
the  hive  in  which  they  are,  and  placing  over  it  the  one  you  intend  them  to  enter.  They  soon  ascend,  and 
apparently  with  no  opposition  from  the  former  possessors.  Should  the  weather,  for  some  days  after 
swarming,  be  unfavourable  for  the  bees  going  out,  they  must  be  fed  with  care  until  it  clears  up,  otherwise 
the  young  swarm  will  run  a  great  risk  of  dying. 

7611.  The  honey  viay  be  taken  from  hives  of  the  common  construction  by  three  modes,  partial  depriv- 
ation, total  deprivation,  and  suffocation. 

7612.  Partial  deprivation  is  performed  about  the  beginning  of  September.  Having  ascertained  the 
weight  of  the  hive,  and  consequently  the  quantity  of  honeycomb  which  is  to  be  extracted,  begin  the 
operation  as  soon  as  evening  sets  in,  by  inverting  the  full  hive,  and  placing  an  empty  one  over  it;  par- 
ticular care  must  be  taken  that  the  two  hives  are  of  the  same  diameter,  for  if  they  differ  in  their  dimen- 
sions it  will  not  be  possible  to  effect  the  driving  of  the  bees.  The  iiives  being  placed  on  each  other,  a 
sheet  or  large  table-cloth  must  be  tied  round  them  at  their  point  of  junction,  in  order  to  prevent  the  bee.s 
from  molesting  the  operator.  The  hives  being  thus  arranged,  beat  the  sides  gently  with  a  stick  or  the 
hand,  but  particular  caution  must  be  used  to  beat  it  on  those  parts  to  which  the  combs  are  attached,  and 
which  will  be  found  parallel  with  the  entrance  of  the  hive.  The  ascent  of  the  bees  into  the  upper  liive 
will  be  known  by  a  loud  humming  noise,  indicative  of  the  pleasure  in  finding  an  asylum  from  their 
enemy;  in  a  few  minutes  the  whole  community  will  have  ascended,  and  the  hive  with  the  bees  in  it  may 
he  placed  upon  the  pedestal  from  which  the  full  hive  was  removed.  The  hive  from  which  the  bees  have 
been  driven  must  then  be  taken  into  the  house,  and  the  operation  of  cutting  out  the  honeycomb  com- 
menced. Having  extracted  the  requisite  quantity  of  comb,  this  opportunity  must  be  embraced  of  inspecting 
the  hive,  and  of  cleaning  it  from  any  noxious  matter.  In  cutting  the  combs,  however,  particular  attention 
should  be  paid  not  to  cut  into  two  or  three  combs  at  once,  but  having  commenced  the  cutting  of  one,  to 
pursue  it  to  the  top  of  the  hive;  and  this  caution  is  necessary  for  two  reasons.  If  you  begin  the  cutting 
of  two  or  three  combs  at  one  time,  were  you  to  extract  the  whole  of  them,  you  would  perhaps  take  too 
much  ;  and  secondly,  to  stop  in  the  middle  of  a  comb  would  be  attended  with  very  pernicious  conse- 
quences, as  the  honey  would  drop  from  the  cells  which  have  been  cut  in  two,  and  then  the  bees,  on  being 
returned  to  their  native  hive,  might  be  drowned  in  their  own  sweets.  The  bees  also,  in  their  return  to 
their  natural  domicile,  being  still  under  the  impression  of  fear,  would  not  give  so  much  attention  to  the 
honey  which  flows  from  the  divided  cells;  and  as  it  would  fall  on  the  board,  and  from  that  on  the  ground, 
the  bees  belonging  to  the  other  hives  would  immediately  scent  the  wasted  treasure,  and  a  general  attack 
on  the  deprivated  hive  might  be  dreaded.  The  deprivation  of  the  honeycomb  being  effected,  the  hive 
may  be  returned  to  its  former  position,  and  reversing  the  hive  which  contains  the  bees,  and  placing  the 
deprivated  hive  over  it,  they  may  be  left  in  that  situation  till  the  morning,  when  the  bees  will  be  found  to 
have  taken  possession  of  their  native  hive,  and,  if  the  season  proves  tine,  may  replenish  what  they  have 
lost.     {Huish's  Treatise  on  Bees.) 

7613.  Total  deprivation  is  effected  in  the  same  manner,  but  earlier  in  the  season,  immediately  after  the 
first  swarm  ;  and  the  bees,  instead  of  being  returned  to  a  remnant  of  honey  in  their  old  hive,  remain  in  the 
new  empty  one  :  which  they  will  sometimes,  though  rarely,  fill  with  comb.  By  this  mode,  it  is  to  be  ob- 
served, very  little  honey  is  obtained,  the  bees  in  June  and  July  being  occupied  chiefly  in  breeding,  and 
one,  if  not  two,  swarms  are  lost. 

7614.  Suffocation  is  performed  when  the  season  of  flowers  begins  to  decline,  and  generally  in  October. 
The  smoke  of  paper,  or  linen  rag  soaked  or  smeared  with  molted  sulphur,  is  introduced  to  the  hive  by 
placing  it  in  a  hole  in  the  ground,  where  a  few  shreds  of  these  articles  are  undergoing  a  smothering  com- 
Dustion  ;  or  the  full  hive  may  be  placed  on  an  empty  one,  inverted  as  in  partial  deprivation,  and  the  sul- 
phureous smoke  introduced  by  a  fumigating  bellows,  &c.  The  bees  will  fall  from  the  upper  to  the  lower 
hive  in  a  few  minutes,  when  they  may  be  removed  and  buried,  to  prevent  resuscitation.  Such  a  death 
seems  one  of  the  easiest,  both  to  the  insects  themselves,  and  to  human  feelings.  Indeed,  the  mere 
deprivation  of  life  to  animals,  not  endowed  with  sentiment  or  reflection,  is  reduced  to  the  precise  pain  of 
the  moment,  without  reference  to  the  past  or  the  future;  and  as  each  pulsation  of  this  pain  increases  in 
eflect  on  the  one  hand,  so,  on  the  other,  the  susceptibility  of  feeling  it  diminishes.  Civilised  man  is  the 
only  animal  to  whom  death  has  terrors,  and  hence  the  origin  of  that  false  humanity,  which  condemns  the 
killing  of  bees  in  order  to  obtain  their  lioney  ;  liut  which  might,  with  as  much  justice,  be  applied  to  the 
destruction  of  almost  any  other  animal  usctl  in  domestic  economy,  as  fowls,  game,  fish,  cattle,  ^;c. 

761.1.  On  the  produce  and  profit  of  bees  much  has  l)cen  said  by  the  patriotic  apiarians.  I'oth,  however, 
are  extremely  uncertain  ;  and  as  to  the  profit,  it  can  never  be  great,  while  there  is  the  competition  of  all 
Europe  to  contend  with  as  to  honey  and  wax,  and  no  great  demand  for  swarms.  Hee,*,  however,  are 
interesting  creatures  ;  are  supported  at  almost  no  expense  ;  and  a  hive  or  two  is  therefore  very  desirable 
in  the  garden  of  every  farmer  and  cottayc 
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7616.  The  craw  or  crayfish  (Cancer  ^'stacus  L.,fig.  962.),  called  sometimes  the  fresh 
962  water  lobster,  inhabits  still  rivers,  and  forms 

holes  in  the  banks. 

7617.  T/iey  are  said  to  lie  nutritious  and  of  an 
excellent  flavour,  and  are  prepared  in  cooking  like 
lobsters  or  shrimps.  In  former  times  they  were 
celebrated  for  sundry  medicinal  virtues,  but  these 
seem  to  be  now  forgotten.  The  flavour  of  these  ani- 
mals, nevertheless,  depends  entirely  on  the  nature 
of  their  food.  Like  all  others  of  their  tribe,  they  feed 
principally  upon  flesh.  They  might  be  advantageously 
cultivated  in  ponds  and  marshes,  but  should  not  be 
put  into  fish  ponds,  as  they  are  detrimental  to  the 
fry.  A  breeding  stock  may  frequently  be  purchased 
in  Covent  Garden  market,  or  procured  trom  any  of 
the  small  rivers  near  London  ;  they  are  also  said  to 
be  plentiful  near  Alnwick  in  Northumberland. 

7618.  The  edible  snail  (Helix  pomatia  L.,  fig.  71.  a),  although  a  native  of  the  Con- 
tinent, has  been  long  naturalised  in  some  parts  of  England. 

7fil9.  It  is  the  largest  species  found  in  Europe.  The  animal  being  fleshy,  and  not  of  an  unpleasant 
flavour,  has  been  used  as  food  fiom  early  times.  It  owes  its  introduction  into  England  to  certain  medicinal 
virtues,  no  less  than  to  its  repute  on  the  Continent  as  an  article  of  food  ;  but  the  first  of  these  properties 
has  long  since  been  forgotten,  and  no  progress  has  yet  been  made  in  introducing  it  on  our  tables.  It  is 
not  so  abundant  in  Italy  as  the  common  garden  snail  (H.  hort(5nsis  7^.),  which  may  be  seen,  exposed  in 
cages,  in  the  markets  of  Genoa  and  other  cities.  We  have  no  certain  information  which  of  these  species 
was  held  in  repute  among  the  Komans,  who  had  their  cochlearia  or  stews,  where  snails  were  bred,  and 
fattened  upon  bran  and  sodden  lees  of  wine.  The  H.  pomatia  is  preserved  near  Vienna  in  large  pits, 
covered  with  boards,  and  fed  with  cabbage  leaves  and  other  vegetables. 

7620.  The  medicinal  leech  (JTirudo  mcdicinalis  L.)  grows  to  the  length  of  two  or 
three  inches.  The  body  is  of  a  blackish-brown  colour,  marked  on  the  back  with  six 
yellow  spots,  and  edged  with  a  yellow  line  on  cacli  side  ;  but  both  the  spots  and  tlie  lines 
grow  faint,  and  almost  disappear  at  some  seasons.  The  head  is  smaller  than  the  tail, 
wliich  fixes  itself  very  firmly  on  any  thing  the  creature  pleases.  It  is  viviparous,  and  pro- 
duces but  one  young  at  a  time,  which  is  in  the  month  of  July.  It  is  an  inhabitant  of 
clear  running  water  ;  hut  in  winter  the  leech  resorts  to  deep  water,  and  in  severe  weathev 
retires  to  a  great  depth  in  the  ground,  leaving  a  small  aperture  to  its  subterranean  habit- 
ation. It  begins  to  make  its  appearance  in  March  or  April.  Water  alone  is  not  tlie 
natural  element  of  leeches,  as  it  is  supposed,  but  conjointly  with  ground  or  mud. 

7621.  The  usual  food  of  the  viedicinal  and  trout  leech  is  derived  from  the  suction  of  the  spawn  of  fish  ; 
and  leeches  will  not  unfrequently  be  found  adhering  to  the  fish  themselves :  but  frogs  form  the  most  con- 
siderable portion  of  their  food ;  hence,  the  best  leeches  are  found  in  waters  much  inhabited  by  these 
animals.  The  medicinal  and  trout  leech  do  not,  like  the  horse  leech,  take  any  solid  food  ;  nor  have  they 
the  like  proiiensity  to  destroy  their  own  or  any  other  species  of  the  genus  ;  but  these  the  horse-leech  will 
not  hesitate  to  devour.  [Newton's  Journal,  vol  iv.  p.  313.)  If  put  into  shallow  clear  ponds  it  will  breed 
freely,  and  this  is  practised  by  some  herbalists  and  apothecaries  in  the  neighbourhood  of  London, 

7622.  The  use  of  leeches  for  the  purpose  of  local  bleeding  is  very  considerable.  There  are  four  principal 
importers  of  leeches  in  London  alone,  whose  average  imports  are  said  to  be  l.'iO.dOO  per  month  each ; 
making  a  total  of  600,000,  or  seven  millions  two  hundred  thousand  in  one  year.  On  the  Continent,  where 
they  are  obtained  at  a  much  cheaper  rate,  the  numbers  employed  are  enormous.  {Ibid.)  The  London 
market  is  partly  supplied  from  the  lakes  of  Cumberland,  where  the  leeches  are  caught  by  women,  who  go 
into  the  water  bare-legged,  and  after  a  few  have  fastened,  they  walk  out  and  pick  thera  oft".  A  good  many 
are  also  brought  from  Holland. 


Chap.   XII. 


Animals  noxious  to  Agriculture. 

7623.  Almost  every  animal  may  be  injuriovs  to  the  agricullnrist  in  some  way  or  other. 
All  the  cultivated  live  stock  will,  if  not  excluded  by  fences,  or  prevented  by  lierding,  eat 
or  tread  down  corn  crops  or  other  plants  in  culture.  Those  animals,  as  tlie  dog  and 
ferret,  which  assist  him  in  deterring  or  in  catching  noxious  animals  which  would  prey  on 
others,  will  themselves  become  depredators  if  not  attended  to ;  and  even  man,  tlie  only 
rational,  and  therefore  the  most  valuable  of  agricultural  servants,  will  prove,  under  certain 
circunvitances,  the  greatest  of  all  enemies  to  the  agriculturist.  -We  shall  glance  at  the 
different  animals  more  especially  noxious  in  the  order  of  tlieir  usual  classification. 

Sect.  I.      Noxious  Mammalia, 

7624.  Of  noxious  Mammalia  man,  in  a  demoralised  state,  is  the  most  injurious.  The 
remedy  is  furnished  by  the  law  ; — the  preventive  is  good  education,  and  civil  and  kind 
treatment  by  the  master. 

7625.  The. fox  (Chnis  Fulpes)  commits  great  ravages  among  Iambs,  poultry,  geese,  &c.  To  destroy  it, 
the  farmer  iTiust  take  a  sheep's  paunch  and  fasten  it  to  a  long  stick;  then  rub  his  shoes  well  upon  the 
oaunch,  that  the  fox  may  not  scent  his  feet.    He  should  then  draw  his  paunch  after  hira  as  a  trail,  a  mile 


Book  VII.  NOXIOUS   ANIMALS.  1109 

or  upwards,  till  he  gets  near  eome  large  tree  ;  then  leave  the  paunch  and  ascend  info  the  tree  with  a  pun  ; 
and  as  the  night  comes  on,  he  may  see  the  fox  come  after  the  scent  of  the  trail,  when  he  may  shoot  liim. 
The  trail  should  be  drawn  to  the  windward  of  the  tree,  if  he  can  conveniently  contrive  so  to  do.  — Or,  set 
a  steel-trap  in  the  plain  part  of  a  large  field,  distant  from  paths  and  hedges  ;  then  open  the  trap,  place  it 
on  the  ground,  cut  out  the  exact  shiipe  thereof  in  a  turf,  and  take  out  just  so  much  earth  to  make  room 
for  it  to  stand,  and  then  cover  it  again  very  neatly  with  the  turf  you  cut  out.  As  the  joint  of  the  turf 
will  not  close  exactly,  procure  some  mould  of  a  mole-hill  newly  thrown  up,  and  stick  some  grass  on  it, 
as  if  it  grew  there.  Scatter  some  m.ould  of  the  mole-hill  very  thin  three  different  ways,  at  the  distance  of 
ten  or  twelve  yards  from  the  trap;  let  this  mould  be  thrown  on  spots  fifteen  or  sixteen  inches  square j 
and  where  the  trap  is  placed,  lay  three  or  four  small  pieces  of  cheese  ;  and  then,  with  a  sheep's  paunch, 
draw  a  trail  a  mile  or  two  long  to  each  of  these  three  places,  and  from  thence  to  the  trap,  that  the  fox 
may  approach  one  of  the  places  first ;  for  then  he  will  advance  to  the  trap  more  boldly  ;  and  thus  you  will 
be  almost  always  sure  of  catching  him.  You  must  take  care  that  your  trap  be  left  loose,  that  he  may  draw 
it  to  some  hedge  or  covert,  or  he  will  otherwise  bite  of}' his  leg,  and  so  make  his  escape.  —  Or  near  the  spot 
where  the  fox  uses  much  to  resort,  fix  a  stick  or  pole,  much  in  the  same  manner  as  for  a  woodcock.  To 
explain  this  more  exactly  :  tie  a  string  to  some  pole  set  fast  in  the  ground,  and  to  this  string  fasten  a  small 
short  stick,  made  thin  on  the  upper  side,  with  a  notch  at  the  lower  end  of  it ;  then  set  another  stick  fast  in 
the  ground,  with  a  nick  under  it;  bend  down  the  pole,  and  let  the  nicks  or  notches  join  in  the  slightest 
degree :  then  open  the  noose  or  string,  and  place  it  i?i  tlie  path  or  walk  of  the  fox.  By  strewing  flcsh-meat, 
pieces  of  cheese,  &c.,  as  you  pass  along,  you  may  entice  the  fox  to  take  the  same  road. 

7626.  To  shoot  a  fox,  anoint  the  soles  of  the  shoes  with  swine's  fat,  a  little  broiled  ;  then  go  towards  the 
wood,  and,  in  returning,  drop  here  and  there  a  hit  of  swine's  liver,  roasted  and  dipped  in  honey,  drawing 
after  jou  a  dead  cat ;  and  by  these  means  he  will  be  allured  to  follow  you. 

7627.  The  fox  is  sometimes  taken  with  a  hook,  made  of  large  wire,  and  turning  on  a  swivel  like  the  collar 
of  a  greyhound;  it  is  usually  hung  so  high  from  the  ground,  that  he  is  compelled  to  leap  to  catch  at  it ; 
and  baited  with  fresh  liver,  cheese,  &c  ,  and  if  a  trail  be  run  with  a  sheep's  paunch,  as  before  directed,  he 
will  be  drawn  to  the  bait  with  the  greatest  ease. 

7628.  The  pole-cat  (fclis  Putbrius  L.)  may  be  caught  and  destroyed  by  a  dead-fall,  constructed  in  the 
following  manner: — Take  a  square  piece  of  wood,  weighing  forty  or  fifty  pounds:  bore  a  hole  in  the 
middle  of  the  upper  side,  and  set  a  crooked  hook  fast  in  it ;  then  set  four  forked  stakes  fast  in  the  ground, 
and  lay  two  sticks  across,  on  which  sticks  lay  a  long  staff,  to  hold  the  dead-fall  up  to  the  crook  ;  and  under 
this  crook  put  a  short  stick,  and  fasten  a  line  to  it :  this  line  must  reach  down  to  the  bridge  below;  and 
this  bridge  you  must  make  about  five  or  six  inches  broad.  On  both  sides  of  this  dead-fall  place  boards  or 
pules,  or  edge  it  with  close  rods,  and  make  it  ten  or  twelve  inches  high.  Let  the  entrance  be  no  wider 
than  the  breadth  of  the  dead-fall.  —  A  pigeon  house,  surrounded  with  a  wet  ditch,  will  tend  tb  preserve 
the  pigeons;  for  beasts  of  prey  naturally  avoid  water. 

7629.  The  weasel,  or  Fomnart  (Ffelis  vulgaris  i.j,  though  in  some  respects  beneficial,  in  as  much  as  w  hen 
domesticated  it  destroys  rats,  mice,  moles,  and  other  noxious  vermin,  is  nevertheless,  in  a  wild  state,  a 
formidable  foe  to  poultry  and  rabbits.  Weasels  may  be  destroyed  by  putting  in  their  haunts  small  pieces 
of  paste,  consisting  of  pulverised  sal  ammoniac,  mixed  up  with  the  white  of  an  egg,  wheaten  flour,  and 
lioney.  The  strewing  of  rue  round  the  place  where  hens  nestle,  is  also  said  to  drive  away  these  depre- 
dators ;  as  also  will  the  smell  of  a  burnt  cat ;  as  all  animals  are  terrified  at  therburning  of  one  of  their  own, 
or  of  a  similar  species. 

7630.  The  badger  (t/'rsus  il/feles  L.)  destroys  great  numbers  of  young  pigs,  lambs,  and  poultry,  every 
year.  Some  use  a  steel-trap,  or  a  spring,  such  as  foxes  are  taken  in,  to  catch  them.  Others  sink  a  pit-fall, 
five  feet  in  depth  and  four  in  length,  forming  it  narrow  at  top  and  bottom,  and  wider  in  the  middle ;  they 
then  cover  it  with  small  sticks  and  leaves,  so  that  the  badger  may  fall  in  when  he  comes  on  it.  Foxes 
are  sometimes  taken  in  this  manner.  Others,  again,  pursue  a  badger  to  his  hole,  and  dig  him  out :  this  is 
done  by  moonlight. 

7631.  The  mole  (7"alpa  europas^a)  is  injurious  by  the  subterraneous  roads  and  hiUs  of  earth  which  it 
forms  in  grass  lands.  With  regard  to  the  removal  of  mole-hills  various  practices  are  in  use ;  but  the  most 
cfltctual  is  that  derived  from  the  experience  of  a  successful  mole-catcher,  and  communicated  to  the  public 
by  Dr.  Darwin,  in  his  Phytologia.  This  man  commenced  his  operations  before  sun-rising,  when  he  care- 
fully watched  their  situation ;  and  frequently  observing  the  motion  of  the  earth  above  their  walks,  he 
struck  a  spade  into  the  ground  behind  them,  cut  oil' their  retreat,  and  then  dug  tlicm  un.  As  molea 
usually  place  their  nests  at  a  greater  depth  in  the  ground  than  their  common  habitation  lies,  and  thus 
form  an  elevation  or  mole-hill,  the  next  step  is  to  destroy  these  nests  by  the  spade;  after  which  the  fre- 
quented paths  are  to  be  distinguished  from  the  bye-roads,  for  the  purpose  of  setting  subterraneous  traps. 
'I'his  object  may  be  effected  by  marking  every  new  mole-hill  with  a  slight  pressure  of  the  foot,  and  ob- 
serving the  next  day  whether  a  mole  has  passed  over  it,  and  destroyed  such  mark ;  and  this  operation 
should  be  repeated  two  or  three  mornings  successively,  but  without  making  the  pressure  so  deep  as  to 
alarm  the  animal,  and  occasion  another  passage  to  be  opened.  Now,  the  traps  are  to  be  set  in  frequented 
paths,  and  should  be  made  of  a  hollow  wooden  semi-cylinder  {fig.  £92.),  each  end  of  which  should  be  fur- 
nished with  grooved  rings,  containing  two  nooses  of  horse-hair,  that  are  loosely  fastened  in  the  centre  by 
means  of  a  peg,  and  are  stretched  above  the  surface  of  the  ground  by  a  bent  stick  or  strong  hoop.  As 
soon  as  the  mole  passes  halfway  through  one  of  these  nooses,  and  removes  the  central  peg  in  its  course, 
the  hoop,  or  bent  stick,  rises  in  consequence  of  its  elasticity,  and  of  course  strangles  the  mole.  The  sim- 
plicity of  this  mode  of  destroying  mole-hills  and  moles  recommends  itself  to  general  adoption,  as  those 
whose  grounds  are  thus  infested  may  easily  extirpate  them,  by  teaching  this  practice  to  their  labourers. 

76S2.  The  domestic  or  Norway  rat  (A/us  Rattus  L.,  fig.  963.)  is  now  generally  difiuscd  throughout  this 
9g3  country,  where  it  has  almost  extirpated  the  indigenous  black  rat.     It 

is  the  most  noxious  quadruped  we  have,  as  it  is  destructive  both  to 
the  live  and  dead  stock  of  the  farmer.  The  following  methods  for  de- 
stroying it  are  preferable  to  all  others,  and  are  given  in  ll'illick's 
Domestic  Economy,  vol.  iii.  :  —  Fry  a  piece  of  sponge  with  salt  butler  in 
a  pan ;  then  compress  it  between  two  jilates,  and  cut  it  into  small 
pieces,  and  scatter  them  about  the  holes  frequented  by  rats  and  mice. 
This  preparation  is  devoured  with  avidity;  it  excites  thirst  in  the 
animals,  which  should  be  gratified  by  exposing  shallow  vessels  con- 
taining water.  On  drinking  this  fluid,  after  having  swallowed  the 
burnt  sponge,  it  di.^tends  their  stomach,  and  proves  a  fatal  repast  — 
Or,  a  capacious  ca>k  of  moderate  height  must  be  procured,  and  put 
in  the  vicinity  of  places  infested  with  rats.  During  the  first  week  this  vessel  is  only  employed  to  .lUure 
the  rats  to  visit  the  solid  top  of  the  cask,  by  means  of  boards  or  planks  arranged  in  a  sloping  direction  to 
the  floor,  which  are  every  day  strewed  with  oatmeal,  or  any  other  food  equally  grateful  to  their  palate ; 
and  the  ))rincipal  part  of  which  is  exposed  on  the  surface.  After  having  thus  been  lulled  intosecurity,  and 
accustomed  to  find  a  regular  supply  for  their  meals,  a  skin  of  parchment  is  substituted  for  the  wooden  top 
of  the  cask,  and  the  former  is  cut  for  several  inches,  with  transverse  incisions  through  the  centre,  so  as  to 
yield  on  the  smallest  pressure.  At  the  same  time,  a  few  gallons  of  water,  to  the  depth  of  five  or  six  inches, 
are  poured  into  the  empty  cask.  In  the  middle  of  this  element  a  brick  or  stone  is  placed,  so  us  to  project 
one  or  two  inches  above  the  fluid  ;  and  that  one  rat  may  find  on  the  former  a  place  of  refuge.  These  pre- 
paratory measures  being  taken,  the  boards  as  well  as  the  top  of  the  cask  should  now  be  furnished  with 
proper  bait,  in  order  to  induce  them  to  rejHjat  their  visits.     No  sooner  docs  one  of  tliese  marauders  plunge 

4  13   3 


1110 


PRACTICE  OF  AGRICULTURE. 


PAai  III. 


through  tlie  section  of  the  parchment  into  the  vessel,  than  it  retreats  to  the  brick  or  stone,  and  commences 
its  lamentations  for  reUcf.  Nor  are  its  whining  notes  uttered  in  vainj  others  soon  follow,  and  share  the 
same  fate;  when  a  dreadful  conflict  begins  among  them,  to  decide  the  possession  of  the  dry  asylum. 
Battles  follow  in  rapid  succession,  attended  with  such  loud  and  noisy  shrieks,  that  all  the  rats  in  the 
neighbourhood  hasten  to  the  fatal  spot,  where  they  experience  similar  disasters.  Thus  hundreds  may  be 
caught  by  a  stratagem,  which  might  be  greatly  facilitated  by  exposing  a  living  rat  taken  in  a  trap,  or  pur- 
chased from  a  professional  rat-catcher. 

7633.  A  successfifl  tnode  of  enticing  rats  has  been  lately  practised  by  Broad,  a  farmer  at  Thruxton  in 
Herefordshire.  He  uses  a  bore  trap,  two  feet  long,  eight  inclies  wide,  and  nine  inches  deep,  and  little 
different  in  construction  from  the  common  one.  His  secret  consists  in  scenting  light-coloured  malt,  and 
also  some  wheat  straws,  with  oil  of  caraways,  and  not  setting  the  traps  for  a  day  or  two  till  the  rats  have 
been  accustomed  to  eat  the  malt  without  fear.     (K  Mag.  xiv.  p.  431.) 

7634.  Paul  of  Star  stones  rattery  is  thus  described  by  S.  Taylor,  Esq.  in  the  Gardener'^s  Magazine :  — 


7firi5.  r/(i*rarten/ was  invented  by  Mr.  R.  Pauiof  Starston,  in 
Norfolk.  He  bestowed  much  labour  and  time  to  bring  it  to 
j>erfection  ;  and,  though  living  in  a  situation  peculiarly  tavour- 
able  for  encouraging  the  breed  of  rats,  used  to  boast  that  he 
had  completely  subdued  them.  In  fact,  I  have  heard  him  say 
that  he  otfered  a  reward  to  any  one  who  would  bring  rats  on 
his  premises ;  and  that  having  marked  ajid  turned  off  one 


particular  pair,  he  betted  a  wager  that  he  should  soon  catch 
them  both;  which,  in  the  course  of  a  very  few  days,  he  did- 
He  selected,  as  the  site  of  his  rattery,  some  outhouse  where  rats 
were  known  to  frequent,  and  which  he  could  lock  up,  and  keep 
sacred  to  his  own  devices  and  operations.  Heie  he  fixed  his 
trap,  the  construction  of  which  will  be  be-.t  undersfood  bv  re- 
ferring to  tlie  accompanying  sketches  (Jig-*.  9G4,  yGj.).    Ttiis 


The  same  letters  refer  to  each  of  the 

figures. 


,  Longitudinal  section  of  trap. 


Birdseve  view  of  loiigitudinal  sec- 
tion of  trap. 


a.  Doubting  Castle. 

i,  Forlorn  Hope. 

c,  Slough  of  Despond. 

</,  Partition  wall. 

c,  Ground  level. 

/,  Pipe  of  brick  or  tile. 

g,  Falling  floor,  or  bottom  of  trap. 


h,  The  weighted  end  of  the  fall,  to 
bring  it  back  into  its  place. 


/,   Trough,  or  thormighfare,  in  wliich 
the  trap  (u)  is  placed. 


The  feeding  end  of  the  trough. 


II,  The  end  at  which  the  lats  enter. 


p,  A  slip  of  wood,  to  which  the  rats 
spring  from  th«  pipe  ./',  and  which 
gives  way  under  them,  and  lets 
tJicm  into  the  water  btloiv. 


Book  VII. 


NOXIOUS  ANIMALS. 


nil 


sjjot  he  endeavoured  to  make  as  inviting  and  coinfortable  to 
the  animals  as  po^ble  ;  for  which  purpose  he  pidced  faggotsi 
loose  wood,  and  even  straw,  with  an  occasional  wheit  sheaf, 
on  and  about  the  trap.  His  plan  was,  to  render  the  trough  {1} 
I  complete  thoroughfare;  for  which  purpose  the  trap  or  falling 
'  *  "  I  the  end 


bottom  {^)  was,  for  s 


eral  days,  secured  by  a  pin^  and  t 

9G5 


X 


7C.36.  The  beauty  of  Paul  of  Starsinu'j  irap  is,  that,  when  once 
.set,  and  the  catch  (r)  regulated  to  its  jiroper  pitch,  it  requires 
no  further  trouble.  One  is  sufficient  for  the  whole  premises. 
The  great  ohject  is,  to  give  them  time  enough  to  get  acquainted 
with  it ;  for  which  purpose  every  thing  should  be  done  to  attract 
them  to  the  spot,  and  to  make  them  feel  themselves  at  home. 
A  little  pale  malt,  slightly  tinctured  with  oil  of  caraway,  will 
prove  to  be  the  most  inviting  dish  you  can  set  before  them  ;  and 
It  will  be  well  to  bear  in  mind,  that  no  part  of  the  trap,  not  even 
the  straw  or  ihe  wo  d  by  which  it  is  surrounded,  ought  to  be 
touched  by  the  naked  hand  without  first  rubWnti  the  skin  with 
a  portion  of  the  oil  of  caraway.  Do  not  scatter  the  matt  upon 
the  bridge;  (^')»  hut  spread  it  carelessly,  as  it  were,  about  the 
feeding  envl  of  the  trough  (m).  It  will  thus  be  in  sight  from 
the  other  end  {«) ;  and,  to  get  it,  the  rats  must  pass  the 
bridge  (•;) ;  for  it  will  be  seen  at,/ig-.  9lJ4.  B,  that  the  entrance  to 
the  trap  is  now  (by  means  of  the' wood  piled  up)  at  the  end  of  the 
trough  (n),  although  at  first  it  had  an  entrance  at  each  end, 
and  wa;,  as  I  have  suted,  a  complete  thoroughfare.  Inde  d, 
some  have  them  on  thi^plan  still;  having  no  particular  feed- 
ing place,  and  trusting  entirely  to  time  and  chance  for  what 
they  may  catch  ;  having  first  taken  pains  to  make  the  trap  a 
ni)(,  and  the  place  iiself  a  harbour  for  rats.  I  do  not  know 
that  it  is  requisite  for  me  to  add  many  more  words.  The 
drawings  sufficiently  explain  the  principfe  ;  and  as  to  dimen- 
sions, those  can  be  determined  by  the  projector,  and  must,  in 
some  degree,  depend  on  the  size  and  convenience  of  the  build- 
ing to  which  the  rattery  is  attachtd.  The  trap  itself  should 
no;  be  above  three  or  four  inches  wide,  and  twelve  or  fifteen 
inches  long;  in  order  to  allow  jilenty  of  roum  for  the  fall  of  a 
large  rat.    '*  The  forlorn  hope"  into  which  he  dropped  from 


(m)  used  as  a  feeding  place.  After  the  ratshad  got  accustomed 
to  the  spot,  and  passed  the  bridge  wiih  confidence,  he  took  out 
the  pin  which  secured  it,  and  even  rat  that  attempted  to  pass 
thereafter  was  taken  prisoner,  t  should  h-re  observe,  that 
great  care  is  necessary  in  the  construction  of  this  part  of  the 
trap.  It  is  not  enough  that  the  floor  give  way  under  the 
rat,  and  be  merely  brought  back  into  its  place 
again  by  the  balance  weight  at  the  end  of 
the  bridge  (h).  One  rat  might  be  accidentally 
SI  caught,  but  you  would  not  catch  a  second. 
They  eire,  as  is  well  known,  remarkably  cunning 
and  suspicious  in  their  disjJositions ;  and  are  * 
in  the  habit  of  trying  the  bridu-e  with  their  fore- 
feet, in  Older  to  ascertain  its  soundness,  pr^viouslv 
to  adventuring  the  weight  of  their  botlies  thereon'. 
It  is  olivious,  therefore,  that  unless  the  bridge  is 
sufficiently  fastened  to  enable  the  rat  to  make  this 
trial,  the  trap  will  be  no  trap  to  them  ;  and  yet  the 
rafch  or  fastening  should  not  be  so  stiff  but  that  it 
will  suffer  '.he  bridge  to  give  way  under  their  weight 
when  once  upon  it.  I  cannot  show  tliis  catch  in 
my  sketches;  they  are  so  small,  but  (enlarging  the 
scale)  it  Ls,  whtn  the  brid^^e  is  viewed  sideways, 
something  like  the  annexed  sketch  {^fig.  9C5.). '  g 
is  the  bridge  or  fall  of  wood  tipped  with  thin  sheet 
iron  at  the  end  (:)>  which  works  into  the  catch  (r). 
This  catch  should  be  sufficiently  rank  to  bear  the 
tri;U  already  spoken  of;  and  yet  hot  so  rank  but  that 
it  suffer  the  bridge  to  tall  when  wanted  (as  shown  bv 
the  dotted  lines  «)•  It  is  brought  back  by  the 
weight  (/i),  and  movcs  on  pivots  at  *. 

"  doubting  castle,'*— for,  you  will  observe,  my  friend  had  the 
Pilgrim's  Progress  in  his  eye  wlien  he  was  thus  labouring  lo 
entrap  sinner--,  — *' the  forlorn  hope,"  I  say,  should  he  sufH- 
ciently  deep  to  prevent  the  rat  from  making  any  attempt  to 
reach  the  bottom  of  the  trap  (^) ;  for  which  purjiose  it  should 
be  of  a  conical  form,  and  perfectly  smooth  inside.  Once  in 
"  the  forlorn  hope,"  therefore,  he  has  no  means  of  egress  but  by 
the  pipe  or  drain  (/),  the  length  of  which  is  immaterial,  and 
which  conducts  to  a  tub  or  cistern  of  water  called,  not  inaptly, 
'*  the  slough  of  despond."  Against  the  side  of  this  tub  is  fixed 
a  flap  {p)y  upon  which,  as  the  only  chance  of  escape,  the  rat 
jumps  froHi  the  mouth  of  the  pipe  (/).  It  gives  way  under 
him,  as  shown  by  the  dotted  line,  and  he  soon  ends  his  career 
in  "  the  slough  of  despond."  It  will  be  observed,  that  the 
operation  of  this  trap  is  so  silent,  and  yet  so  effectual,  that 
hundreds  may  be  caught  in  quick  succession  without  any  alarm 
b^ing  given  to  the  remainder  ;  for  it  appears  that  they  continue 
but  a  very  short  time  in  "  the  forlorn  hope,"  leaving  it  almost 
immediately  for  *'  ilie  slough  of  despond  ;*  their  immersion  in 
which  (it  being  at  such  a  distance  from  the  trap)  is  unattended 
with  any  noise:  whereas,  had  the  water  been  immediately 
under  the  fall  {g)y  each  rat  would  have  occasioned  more  or  less 
of  disturb  .nee,  and  thus  have  intimidated  many.  Besides,  the 
mere  examination  of  the  cistern,  and  taking  out  the  captured, 
would  have  be;n  a  constant  source  of  annoyance ;  whereas,  in 
its  present  situation,  it  may  be  examined  every  day  without  in 
the  le<st  interfering  with  the  trap.  My  friend  had  a  mouse- 
trap on  the  same  principle,  only  on  a  smaller  scale,  and  of  lighter 
materials,  which  answered  extremely  well.  'I'be  mice  dropped 
through  the  trap  into  a  little  cistern  of  water  beneath.  [Gard. 
Mu^.  vol,  vi.  p.5S5.) 


7637.  The  long-tailed  Jield  Tuouse  (iV6s  sylvaticus  L.,Jjg.  966.  a),  and  the  sliort-tailed  field  mouse  ib\ 
9g^  are  both  rather  larger  than  tlie  common  mouse.     Of  late  years  thev 

have  appeared  in  vast  numbers  in  some  parts  of  England,  and  caused 
incalculable  damage  to  the  agriculturist  In  1814,  and  the  tollowiiig 
year,  the  extensive  plantations  in  Dean  and  New  forests  were  nearly- 
destroyed,  over  an  extent  of  five  hundred  acres:  the  devastation  was 
caused  by  these  vermin  attacking  the  iive-year-old  oak  and  chestnut 
plants,  which  they  barked  round  at  the  bottom,  and  consequently 
destroyed.  Ash,  larch,  fir,  and  hoUy  plants  were  served  in  the  same 
way  ;  and,  in  many  instances,  the  roots  were  gnawed  through  two  or 
three  inches  below  the  surface.  Lord  Glenbervie  observes,  that  this 
alarming  havoc  first  became  apparent  in  1811,  and  increased  to  such  a 
degree  in  the  three  foUowing  years,  that  the  greatest  alarm  was  felt  by 
government  for  the  safety  of  tlie  growing  timber  on  these  extensive 
forests.  Seven  or  eight  diiferent  sorts  of  traps  were  set,  a  great  variety 
of  poisons  tried,  cats  were  brought  in  numbers  and  turned  loose  in  those 
enclosures  most  infected,  and  crows,  magpies,  and  owls  were  impressed 
into  the  service ;  but  the  number  of  these  animals  was  so  prodigious 
that  no  sensible  diminution  was  perceived.  At  length  a  vast  number  of 
pits  were  dug ;  and  as  this  nictiiod  produced  the  most  beneficial  results, 
we  shall  describe  it.  The  pits  were  made  from  eighteen  to  twenty  inches  deep  at  the  bottom,  about  two 
feet  in  length,  and  one  foot  and  a  half  in  width,  and,  at  the  top,  only  eighteen  inches  long  and  nine  wide, 
or,  indeed,  as  small  as  the  earth  could  be  got  out  of  a  hole  of  that  depth  ;  for  the  wider  they  arc  below, 
and  the  narrower  above,  the  bettiT  they  answer  their  purpose.  They  were  made  twenty  yards  asunder,  or 
about  twelve  on  an  acre;  or,  where  the  mice  were  less  numerous,  thirty  yards  apart  Ky  this  method 
thirty  thousand  mice  were  caught  in  a  short  time,  but  a  far  greater  number  had  been  taken  out  of  the 
holes,  either  alive  or  dead,  by  .«toats,  weasels,  crows,  and  especially  hawks.  It  was  for  a  long  time 
supposed  that  this  damage  had  been  caused  by  rabbits;  and  it  is  very'probable  that  similar  injuries  are 
frequently  attributed  erroneously  to  these  animals.  Some  years  ago  an  extr;;oroinary  quantity  cf  mice 
created  similar  devastation  in  Lord  Bagot's  extensive  woods  in  Stafibrdshire,  and  in  those  of  Lord  Dowues 
in  Yorkshire  {Zooi.  Jouryinly  No.  4.  p.  4o-3.\ 

7ti38.  The  Ji  eld  mouse,  in  the  forest  vf  Dean,  had  become  so  destructive  in  1S1.3,  that  after  trying  traps, 
baits  with  poison,  dogs,  cats,  &c.  with  little  success,  at  last  the  plan  of  catching  tliem  by  Iiolcs  w^as  hit 
upon.  These  holes  were  made  from  eighteen  inches  to  two  feet  long,  sixteen  or  eighteen  inches  deep, 
about  the  width  of  a  spade  at  the  top,  fourteen  or  fifteen  inches  wide  at  the  bottom,  and  three  or  four 
inches  longer  at  the  bottom  than  at  the  top.  The  object  was  to  get  the  bottom  of  the  hole  three  or  four 
inche$  wider  every  way  than  the  top,  and  the  sides  firm  ;  otherwise  the  mice  would  run  up  the  sides  and 
get  out  again.  The  holes  were  made  at  twenty  yards  apart  each  way,  over  a  surface  of  about  5i^C0  acres  : 
:;(),0()0  mice  were  very  soon  caught,  and  the  ground  was  freed  from  them  for  two  or  three  years.  As  many 
as  fifteen  have  been  found  in  a  hole  in  one  night ;  when  not  taken  out  soon,  they  fell  on  and  ate  each 
other.  These  mice,  we  are  informed,  used  liot  only  to  eat  the  acorns  when  newly  j.lanted,  but  to  eat 
through  the  stems  of  trees  seven  and  eight  feet  high,  and  one  inch  and  a  half  in  diameter  ;  The  part  eaten 
through  was  the  collar,  or  scat  of  life.    [^BiUington's  Facts  on  Onka  and  TruSj  S^c.  p.  ■^.) 
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Sect.  II.     Birds  injurious  to  Agriculture. 

7639.  Of  birds,  the  most  decidedly  injurious  to  man  are  the  difTcrent  hawks  and 
kites,  as  most  of  the  species  attack  and  devour  young  poultry. 

IMfQ^  Various  methods  have  been  proi>oscd  for  remedying  tliis  evil,  but  they  evince  little  acquaintance 
with  the  habits  of  these  birds.  Mr.  Swainson  recommends  that  the  prevalent  custom,  of  nailing  such  as 
have  been  killed  against  barn-doors  or  outhouses,  he  exchanged  for  the  following:  — In  such  parts  of  the 
country  as  are  frequented  by  these  birds,  let  two  or  three  poles,  ten  or  twelve  feet  high,  be  placed  in  the 
farmer's  poultry  yard,  each  polo  being  furnished  with  an  iron  spike  six  or  eight  inches  long;  pass  this 
spike  through  the  body  of  a  dead  hawk  in  the  dire<'tion  of  the  back-bone;  it  will  thus  be  firmly  secured, 
and  give  the  bird  an  erect  position;  the  wings  being  free  will  be  moved  by  every  breeze,  and  their  unna- 
tural motion  will  prove  the  best  scarecrow  either  for  ravenous  or  granivorous  birds,  more  particularly  the 
latter.     Destruction  by  the  gun  is  of  course  the  most  efl'ectual. 

7641.  Whether  granivoroiis  lii-ds  are  more  ivjurlous  than  beneficial  to  the  farmer,  is 
very  questionable. 

7642.  The  crow,  rook,  raven,  sparrow,  magpie,  and  starling  are  commonly  called  granivorous ;  yet  this 
is  an  error,  for  they  are  all  omnivorous,  that  is,  feeding  both  upon  animal  and  vegetable  substances,  and 
more  particularly  upon  insects.  We  are  annually  told  of  large  crops  being  either  wholly  or  partially 
destroyed  by  insects  of  some  sort  or  other ;  but  we  never  hear  that  these  injuries  have  been  occasioned  by 
birds.  These  complaints  have  certainly  been  more  numerous  of  late  years  than  formerly,  and  this  is 
attributed  by  Mr.  Swainson  to  the  destruction  of  small  birds  (as  waste  lands  are  brought  into  cultivation) ; 
to  the  great  diminution  of  rookeries;  and  to  the  foolish  prejudice  which  the  generality  of  farmers  have 
taken  up  against  these  latter  birds,  which  they  destroy  without  mercy.  In  this  instance  we  have  been 
less  wise  than  our  ancestors,  who  protected  and  cultivated  them,  and  by  whom  they  were  justly  considered 
of  the  greatest  benefit  to  mankind.  Nature  seems,  indeed,  to  have  pointed  this  out  to  us,  for  she  has  dis- 
tributed the  crow  in  all  parts  of  the  habitable  world.  Yet  the  farmer  will  enquire,  "What  good  can  these 
birds  do  me,  when  they  come  on  my  newly  sown  land,  and  root  up  the  seed  ?"  The  answer  is  very  short. 
The  crows  and  rooks  do  not  come  for  the  express  purpose  of  eating  or  destroying  the  seed,  but  for 
devouring  the  insects,  snails,  and  grubs  turned  up  by  the  plough  or  harrow;  these  are  their  favourite 
food,  and  while  so  occupied,  the  small  quantity  of  seed  they  may  eat  or  displace  is  returned  to  the  farmer 
ten-fold  by  that  saved  from  the  insects.  Wallis,  in  speaking  of  the  destruction  caused  by  the  hedgechaftcr 
or  cockchaffer,  says,  that  "  whole  meadows  and  corn-fields  were  destroyed  by  them ;"  and  judiciously 
concludes  by  observing,  "  that  the  many  rookeries  with  us  is  the  reason  why  we  have  so  few  of  these 
destructive  insects."   {ilist.  qf  Northumberland.) 

Sect,  III.     Insects  injurious  to  Agriculture. 

7643.  Insects,  above  all  other  animals,  are  by  far  the  most  injurious  to  the  agriculturist ; 
not  only  from  their  numbers,  but  from  their  attacking  the  produce  of  the  earth  in  all  its 
stages  of  growth  and  maturity.  We  have  already  pointed  out  the  advantage,  not  to  say 
the  necessity,  of  a  certain  knowledge  being  acquired  respecting  insects,  by  all  persons 
engaged  in  agricultural  pursuits.  We  shall  now  explain,  in  popular  language,  the  dif- 
ferent tribes  or  orders  into  which  tliey  are  divided ;  the  changes  they  undergo ;  and  the 
injuries  they  produce  to  man,  and  the  animals  and  vegetables  which  he  cultivates. 
Numerous  insects,  much  more  destructive  than  those  we  shall  enumerate,  are  found  in 
other  climates,  but  from  which  the  British  agriculturist  has,  happily,  nothing  to  fear,  and 
therefore  need  not  be  acquainted  with.  The  reader  will,  however,  find  much  valuable 
information  respecting  them  concentrated  in  Kirby  and  Spence's  Introduction  to  Enlo- 
moliigT/,  vol.  i. 

SuBSECT.  1.      Physialogy  of  Insects. 

7644.  iTisects  are  distinguished  from  worms  (T'ermes  /,.)  by  always  having  feet  in  their  perfect  state, 
as  the  beetle,  butterfly,  &c  Worms  crawl  upon  their  bellies  and  have  no  feet,  as  the  earth-worm,  slug| 
snail,  &c.  The  generality  of  insects  have  only  six  feet ;  but  some  (ev/,  generally  called  by  this  name,  have 
a  great  many,  as  the  wood-louse,  centipede,  &c. 

7646.  Nearly  all  insects  are  oviparous ;  that  is,  produced  from  an  egg  These  eggs  are  seldom  found 
singly  ;  they  are  small  in  size,  and  do  not  grow.  The  eggs  of  some  species  are  hatched  in  a  few  days, 
while  those  of  others  remain  during  the  winter,  and  the  young  do  not  come  forth  until  the  season  at  which 
the  leaves  of  the  plants  upon  which  they  feed  begin  to  expand. 

7646.  The  second  state  of  the  insect  is  called  the  erica,  or  larva  in  systematic  language,  and  is  known  to 
the  vulgar  by  various  names.  Caterpillars  are  those  larvs  which  are  exposed,  and  feed  upon  leaves  and 
plants,  as  the  caterpillar  of  the  common  cabbage  butterfly  {Jig.  971.  a).  The  larva?  of  beetles  usually  live 
in  the  earth,  in  the  trunks  of  trees,  or  in  the  substance  upon  which  they  feed ;  they  are  generally  of  a 
whitish  colour,  thick  and  clumsy  in  form,  and  are  called  grubs.  The  larva  of  the  common  cockchafer 
(.^g.  970.  b),  and  of  the  nut-beetles  {Jig.  970.  c),  are  of  this  description  ;  while  the  name  of  maggots  is  usually 
given  to  the  larvse  of  flies,  bees,  ants,  Src,  all  of  which  live  in  the  same  confined  state  as  those  of  beetles. 
It  is  in  this  stage  of  existence  that  insects  are  most  voracious,  and  consequently  most  destructive  to  plants! 

7647.  Whe7i  the  larva  has  attained  to  its  full  size,  it  changes  into  the  papa  or  chij^salis  state.  This  is 
done  in  different  situations,  according  to  the  tribes  to  which  tliey  belong.  The  chrysalis  of  butterflies 
(Jig-  971.  b,  e)  are  naked,  and  are  either  suspended  or  attached  to  trees,  branches,  walls,  &c.  Those  of 
moths  are  either  concealed  in  a  case  like  the  cocoon  of  the  silkworm,  or  the  caterpillar  undergoes  its 
change  in  the  earth.  The  period  in  which  insects  remain  in  this  state  varies  according  to  the  species  •  but 
in  most  cases  they  are  inactive  and  torpid.  ' 

7648.  The  imcigo,  or  perfect  insect,  is  produced  from  the  chrysalis,  and  is  the  only  state  in  which  all  its 
parts  and  members  are  fully  developed.  The  appearance  and  economy  of  perfect  insects,  in  general,  is 
totally  different  from  those  of  the  larvas  and  pupse,  and  it  is  only  in  its  final  stage  of  existence  that  the 
species  can  be  ascertained.  With  the  exception  of  such  insects  as  form  the  A'ptera  of  Linnajus,  all  others 
are  furnished  with  wings,  either  four  or  two  in  number.  Some  few  exceptions,  however,  occur  to  this 
rule ;  the  female  of  the  glow-worm  and  of  some  few  moths  are  apterous,  while  many  beetles  (altnou"!! 
furnished  with  hard  winged  cases)  are  destitute  of  real  wings.  ° 
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764-9.  The  duration  qf  insects  Is  extremely  variable:  the  grcafcst  proportion  appear  to  be  annual* 
cmercing  from  the  egg  and  passing  through  the  tlirce  stages  of  their  existence  within  the  space  of  a  year- 
But  there  are  a  great  number  of  species,  particularly  among  the  beetles,  which  pass  tiiree,  and  even  four, 
years  in  the  caterpillar  state  ;  and  instances  are  on  record  of  beetles  remaining  in  timber  from  ten  to 
fifteen  years.  The  greatest  proportion  of  moths  are  biennial,  passing  the  winter  in  the  chrysalis  state 
and  closing  their  existence  in  the  succeeding  summer.  The  transitory  life  of  the  ephemera  is  proverbial; 
the  perfect  insect  indeed  exists  but  for  a  day,  and  seems  born  only  to  continue  its  species ;  yet  in  the  larva 
state  it  enjoys  a  life  of  one,  two,  or  even  three  years. 

SuBSECT.  2.      Arrangement  or  Classification  of  Insect s» 

7650.  All  tTisectSy  as  Macleay  observes,  may  be  divided  into  two  groups  :  1.  Apterous  insects^  having  either 
no  metamorphosis,  or  only  that  kind  of  it  the  tendency  of  which  is  confined  to  the  increase  of  the  number 
of  feet :  these,  as  their  name  implies,  are  destitute  of  wings.  2.  True  insects,  or  those  whose  metamorphosis 
has  a  tendency  to  give  wings  to  the  perfect  or  image  state,  but  never  more  than  six  feet. 

7651.  T7ue  insects  are  again  divisible  into  two  primary  groups  ;  the  first  of  these  are  organised  for  mas- 
tication in  their  perfect  state,  and  the  second  are  organised  for  suction  alone.  Each  of  these  divisions, 
according  to  the  system  of  Macleay,  contains  five  separate  orders,  the  principal  characters  of  which  we  shall 
endeavour  to  make  intelligible  in  common  language. 

7652.  T/ie  Matidibulhta,  or  masticating  insects,  are  furnished  with  jaws  of  a  horny  or  membranaceous 
substance,  infinitely  diversified  in  their  form  and  structure.    They  are  divided  into  the  following  orders  :  — 

1.  TrichtSpUm.     The  win;;s  are  four,   soft,  and    generally  a  tube  of  its  own  consiruction.    There  are  many  spLciefi  in  this 

fransimrent ;  the  upper    pair    blij;htly  hair>-,  aiid  the  lower  country,  we'l  known,  in  their  perfect  state,  to  all  lovers  of  ane- 

foUfeu  when  al  rest.    The  inserts  of  this  order  are  compar-  ling.    Vhryganea  rhoinbica  {Jig.  967.  t)  may  serve  as  an  £x- 

atiTely  few.    The  caddy,  or  radis  worm,  is  the  larva  of  the  ample  of  tliis  orderi 
spring  fly  (Phrvganea),  and  lives  in  the  water,  concealed  within 


2.  Bymetufpiera.  1  he  winps  are  four,  clear  and  transparent. 
The  tarsus  (or  outer  division  of  the  foot)  is  compobed  of  live 
joints,  and  the  Iwdy  is  armed  with  a  sting.  The  bee,  the  ant, 
and  the  wasp,  are  ramiliar  examples. 

5.  Culv6ffttra.  This  well  detined  and  most  extensive  order 
comprehends  all  insects  known  by  the  name  of  beetles.  They 
have  two  wings,  concealed  beneath  a  i)air  of  hard  wing-cases, 
wliich  meet  close  together  in  a  straiglit  line  down  the  back. 
There  are  many  tribes  of  these  insects,  which,  both  in  tlieir 
larva  and  perfi.c*t  state,  are  extensively  injurious  to  man. 

4.  Orth^pttra.  The  true  wintis  are  but  two,  ven*  large  when 
expanded,  and  folded  lengtliways  when  at  rest.  They  are  co- 
vered, either  partialK  or  wholly,  bj*  two  wing-cases  of  a  thin, 
touph,  and  ruther  oj>aque  sulfetance,  somewhat  resembling 
parchment,  and  reticulated  with  small  nerves.  The  leading 
characters  of  this  order  are  exemplified  in  the  ZJlJltta,  or  cock- 


roach ;  the  pest  of  tropical  countries,  and  frequently  trouble- 
some in  ourTtitchens  and  larders. 

5.  Neiiidptera.  The  wings,  with  yery  few  exceptions,  are  four 
in  number,  dear,  transparent,  and  reticulated  with  qumeroua 
areolets,  or  irre^larly  square  divisions ;  the  tail  of  the  female 
is  not  armed  with  a  sting.  Few,  if  emy,  of  these  insects  maybe 
considered  as  injurious:  some  are,  indeed,  beneficial ;  as,  from 
their  predatory  habits,  they  attack  and  devour  a  vast  number 
of  smaller  insects.  This  is  more  particularly  the  habit  of  the 
green  dragcn-tly  (A^grion  vfrgo,  jf^'.  967.  a>,  which  everv  one 
miiy  see,  during  summer,  hovering  over  ponds,  and  flying  about 
like  a  hawk  m  search  of  its  prey.  The  £ph(?mera,  or  day-fly 
{E.  vulgata,  .^^'■.  967.  A),  likewise  belongs  to  tliis  order;  and, 
although  not  vtry  numerous  in  this  country,  is  so  abimdant  on 
the  Continent,  that  they  are  collecttd  annually  in  tarrows,  and 
afibrd  to  the  agriculturist  a  rich  and  valuable  manure. 

7653.  T/ie  Ha7istellata,  or  suctorial  insects,  likewise  contain  five  orders.  Although  apparently  destitute 
of  jaws,  there  is  every  reason  to  believe,  from  the  observations  of  the  celebrated  Savigny,  that  the  rudi- 
ments of  the  masticating  organs  exist  in  these  insects,  but  that  they  are  so  slightly  developed  as  to  be  totally 
useless,  and  only  discoverable  under  a  very  strong  magnifier.  The  suctorial  insects  in  their  larva  state 
are  mostly  furnished  with  strong  and  well  defined  jaws,  and  feed  voraciously  upon  animal  and  vegetable 
bodies  ;  yet,  from  the  perfect  insect  being  supported  by  suction  alone,  it  is  obvious  that  in  this  state  they 
can  do  no  injury  to  the  agriculturist.    The  orders  into  which  they  have  been  divided  are  these  :  — 

1.  Leriddptcra.  Thewingsarefour,thin, membranaceous, and 
covered  with  a  fine  powdery  substance,  w  hich,  by  the  magnify- 
ing glass,  is  shown  to  consist  of  minute  scales,  hing  one  ujion 
another,  like  those  on  fishes.  The  butterfly  and  moth  tribes 
are  familiar  to  every  one,  as  well  known  examples  of  these  in- 
sects, the  larva  of  which  are  called  caterpillars.  The  Pai>flio 
urticae,  or  small  tortoise-shell  butterfly  (  /Tg.  968.},  will  S'.rvc  as 
a  good  example  of  the  egg  («  a),  larva  (i),  and  pupa  state  (c)  uf 
most  day-flying  Icpidopterous  insects. 

2.  Dipterit.  The  wings  are  two,  clear  and  transparent, 
like  those  of  the  common  house-fly.  This  order  is  very  nu- 
merous, and  contains  many  insects  which  are  injurious  to  vt-gt- 
tables  as  larvye,and  tioiiblesome  to  man  in  a  winptd  state  ;  as 
the  gnat  (C'iilex),  whane-fly  (Tahhnus),  crane-fly  (Tipula),  &c. 

3.  A'ptera.  Entomoltieihts  of  the  last  century  arranged  all 
insects  without  winpsundiT  this  order  ;  but  it  is  now  restricted, 
hy  Latreille  and  Slacleay,  to  such  only  as  have  a  bivalve  articu- 
lated sheath  to  their  mouth  or  rostrum,  and  no  wings, as  in  the 
case  oi'  the  common  flea. 

4.  Hemifttera.  Insects  of  this  order  are  furnished  with  two 
folded  wings,  covered  by  wing-case  ,  also  crossing  ovtr  each 
other,  of  a  semi-corneous  substance,  and  which  are  likewise 
useful  as  organs  of  flight.  The  tarsi  are  composed  of  three, 
two,  or  sometimes  only  of  one  joint,  ard  tbe  body  is  much  flat- 
tcmd.  The  various  insects  com  moid  y  called  field-bug-,  which 
emit  a  strong  and  disagreeable  smell  when  handled,  are  all  ar- 
ranged under  IhLs  order. 

'».  Bonh^ptera.  These  insects  have  a  great  re:^emMance  to 
iht  last ;  but  the  trody,  instead  of  being  depressed  and  flat,  i» 
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drop  of  froth  of  its  o^vn  niakinff,  and  is  then  commonlv  knowi 
as  tne  cucitoo-spit  insect ;  by  feetlinf;  upon  the  sap  it  causes  tin 
leaves  to  curl  up,  and  the  growth  of  young  plants  is  thus  ma 
terially  checked. 


convjx  and  Ihiok  ;  the  wings  also,  instead  of  heing  folded  over 
each  other,  are  deflexed,  and  embrace  the  sides  of  the  botly. 
There  are,  comparatively,  few  homo|iterous  insects  in  England  ; 
but  the  frog-hopper  (CicHda  spumaria  L.)  is  a  good  example 
when  in  its  perfect  or  winRed  state.    The  larva  resides  in  a 

7fi54.  T/ic  different  orders  of  insects  we  have  now  enumerated  are  connected  by  others  of  an  inferior 
extent,  and  which  are  called  osculent  orders.  But  as  a  description  of  these  is  not  essential  to  our  present 
purpose,  and  as  they  do  not  contain  any  decidedly  injurious  insects,  we  shall  merely  refer  the  reader  to 
the  HdrjE  EntomolOgicx  of  Macleay,  and  the  Entomology  of  Messrs.  Kirhy  and  Spence. 

SuBSECT.  3.      Insects  injurious  to  live  Sinck. 

7655.  All  organised  beings,  whether  anitnal  or  vegetable,  are  subject  to  be  attacked  and  destroyed  by 
insects.  Even  man  himself  is  not  exempt  from  the  dominion  of  these  small  but  formidable  creatures. 
For  some  wise  but  unknown  purpose,  there  are  peculiar  species  appropriated  to  receive  their  nourishment 
from  man  alone,  and  which  cannot  exist  in  any  other  situation.  The  remedies  for  these  must  be  pre. 
scribed  by  the  physician  ;  but  it  is  the  business  of  the  intelligent  agriculturist  to  make  himself  acquainted 
with  such  as  are  injurious  or  hurtful  to  the  animals  and  plants,  upon  which,  the  success  of  iiis  operations 
mainly  depends  :  for  there  are  as  yet  no  agricultural  physicians,  to  whom  the  farmer  can  apply  for  advice 
or  information  when  his  labours  are  counteracted  by  insect  devastators.  We  shall  therefore  briefly  notice 
the  domesticated  animals  and  cultivated  plants  most  subject  to  these  injuries,  pointing  out  the  most 
efficient  modes  by  which  they  may  be  checked. 

7a")().  The  horse.  Tlie  principal  foes  to  this  noble  animal  are  the  horse-bee  (ffi'strus  fequi)  and  gad-fly 
{(E.  ha;morrhoidilis).  The  first  deposits  its  eggs  on  such  parts  of  the  body  as  are  liable  to  be  licked  by 
the  tongue;  and  the  animal,  unconscious  of  what  it  is  doing,  thus  conveys  its  enemy  into  its  stomach  ;  the 
young  larvje  are  there  nourished,  and  become  whitish  rough  maggots  {Jig.  969.  c),  which  are  known  by 
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the  name  of  bots.  They  attain  their  full  size  about  the  latter  end  of  May,  and  are  voided  by  the  anus 
from  that  time  until  the  end  of  June.  On  droi)ping  to  the  ground,  Ihey  find  out  some  convenient  retreat, 
where  they  change  into  a  chrysalis ;  and  in  six  or  seven  weeks  tlic  fly  appears.  The  fem.'le  {b)  is  distin- 
guished from  the  male  [a]  by  the  lengthened  shape  of  her  body.  The  inside  of  the  knee  is  chiefly  selected 
for  depositing  her  eggs,  which  will  frequently  amount  to  four  or  five  hundred  on  one  horse.  The  other 
species  {CE.  h^morrhoidalis  L.)  is  still  more  troublesome ;  it  deposits  its  eggs  upon  the  lips,  and  causes  ex- 
cessive and  distressing  uneasiness  to  the  animal.  Mr.  Bracy  Clark,  who  has  investigated  the  history  of 
these  insects  with  great  ability,  observes  that  in  ordinary  cases  it  is  not  improbable  that  they  are  beneficial 
to  our  cattle,  by  acting  as  perpetual  stimuli  or  blisters ;  yet,  when  they  exceed  certain  limits,  they  produce 
disease,  and  sometimes  death.  (Clark  in  Linn.  Trans,  vol.  iii.)  The  prevention  of  bots  belongs  to  the 
farmer,  the  cure  to  the  veterinary  surgeon.  The  first  may  be  eflected  by  watching  the  animrd  at  the 
season  when  the  female  deposits  her  eggs  (usually  in  August  and  September^  and  should  the  horse  ap. 
pear  much  agitated  in  its  pasture,  there  will  be  good  reason  to  suspect  it  has  been  attacked  by  the  fly  ;  the 
eggs  may  then  be  removed  by  the  brush  and  currycomb,  or  by  a  pair  of  scissors.  When  the  disease  is 
certain,  one  of  the  best  methods  to  destroy  the  insect  is  to  fasten  a  bag  net  on  the  horse,  for  the  purpose 
of  catching  the  excrement,  as  well  as  the  full-fed  larva?.  By  throwing  the  dung  every  morning  into  a  deep 
pit,  any  larvse  that  may  be  enclosed  in  it  will  thus  be  prevented  from  working  their  way  to  the  surface 
when  their  last  transformation  is  about  to  take  plate,  and  their  death  will  cut  off  a  numerous  progeny. 
There  are  other  dipterous  insects  which  feed  upon  the  blood  both  of  horses  and  cattle  ;  the  most  formi. 
dable  of  these  are  the  horse-flies  (Tabini,  k,l)  ;  others,  much  smaller  (.Stomuxys  calcitrans),  assail  him  in 
every  situation  during  summer,  and  dart  their  long  probosces  into  his  legs  and  belly.  But  none  are  more 
trying  to  him  than  the  forest  fly  (Hippobusca  equ'ina  L.),  which  rims  sideways  or  backwards  like  a  crab, 
and  shelters  itself  in  those  parts  least  covered  by  hair :  it  may,  however,  be  caught  by  the  hand,  when  the 
animal  is  in  his  stall ;  but  its  substance  is  so  hard,  that  it  can  only  be  destroyed  by.  rolling  it  between  the 
finger  and  thumb. 

7657.  Horned  cattle  are  likewise  subject  to  the  attacks  of  a  peculiar  species  of  gad-fly  {(E.  bbvis,  rf,  c,  f), 
which  causes  them  great  terror  and  distress.  The  larva  (p)  is  smooth  and  fat :  and  the  chrysalis  (/) 
opens  by  a  lid  (ml  when  the  insect  (rf)  emerges  from  it.  The  herdsman  may  know  when  this  insect  aju 
pears  among  his  flocks,  by  the  agitation  they  exhibit ;  the  whole  herd,  with  their  tails  erect,  or  carried 
in  some  grotesque  attitude,  gallop  about  and  utter  loud  lowings.  When  oxen  are  employed  in  agricul. 
tare,  the  attack  of  this  fly  is  often  attended  with  danger,  as  they  become  quite  unmanageable,  and,  whe- 
ther in  harness  or  yoked  to  the  plough,  will  run  directly  forward.  Their  harness  at  this  season  shoidd 
therefore  be  so  constructed  as  to  be  easily  loosened.  The  eggs  are  deposited  luilhin  the  skin  of  the  animal, 
and  in  a  wound  made  by  a  tube  resembling  an  auger,  with  which  the  female  is  provided.  These  flies 
only  attack  young  and  healthy  subjects  ;  but,  independently  of  the  terror  tliey  create,  do  not  apjiear  to 
occasion  any  material  injury.  The  cattle  of  Hungary  and  the  neighbouring  countries,  as  also  those 
of  Abyssinia,  are  subject  to  more  deadly  enemies,  w^hich  fortunately  are  unknown  in  England. 

7658.  S/tecp  arc  also  infested  by  another  species  of  gad-fly  (ffi.  uvis  /..,  p,  h,  i],  which  deposits  its 
eggs  in  the  inner  margin  of  their  nostrils.  The  moment  the  fly  touches  this  part  of  the  sheep,  they 
shake  their  heads,  and  strike  the  ground  violently  with  their  fore  feet ;  at  the  same  time,  holding  their 
noses  close  to  the  earth,  they  run  away  looking  about  them  on  every  side,  to  see  if  the  fly  pursues  :  they 
will  sometimes  crowd  together  in  a  rut  or  dusty  road  with  their  noses  close  to  the  ground.  The  larva>  (/) 
are  white,  flat  on  one  side  and  convex  on  the  other  ;  they  inhabit  the  cavities  of  the  maxillary  .sinuses, 
and  crawl,  when  the  animal  is  dead,  into  those  of  the  horns  and  frontal  sinuses;  whcri  full  grown,  they 
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fall  thrcugh  the  nostrils,  and  change  to  the  chrysalis  (//),  which  produces  the  fly  (g)  in  about  two  monthj. 
Swine,  pigeons,  and  all  kinds  of  poultry  are  subject  to  fleas,  and  lice  of  various  kinds,  but  never  to  such 
a  degree  as  to  occasion  death. 

"iCyJD.  Fhk,  in  their  young  or  fry  state,  are  the  food  of  the  larvte  of  water  beetles  (Dytisci).  These 
insects  are  frequently  seen  in  great  numbers  in  ponds  :  they  may  be  caught  by  a  hand  net  (made  of 
very  small  meshes^  inserted  beneath  the  insect,  as  he  reposes  (with  his  head  downwards)  on  the  surface, 
and  then  suddenly  drawn  upwards. 

SuBSECT.  4.      Insects  vijurious  to  Vegetables. 

7fi60.  T/ie  ravages  qf  insects  upon  plants  commence  from  the  time  that  the  seed  is  committed  to  the 
ground,  and  continue  until  the  produce  is  gathered  into  the  barn.  These  various  injuries,  in  one  shape 
or  other,  are  annually  experienced  ;  and  many  of  them,  beyond  all  doubt,  will  hereafter  increase  to  an 
alarming  extent,  if  the  great  body  of  agriculturists  persevere  in  their  mistaken  prejudice  against  crows, 
rooks,  and  other  useful  birds,  which  Providence  has  kindly  given  us,  to  keep  the  insect  tribes  within  due 
limits.  We  have  already  noticed  the  destructive  insects  which  are  in  a  great  degree  peculiar  to  certain 
plants,  as  wheat,  barley,  &c.  in  a  general  way  (Part  III.  Book  VI.)  :  we  shall  now  enumerate  those  that 
infest  the  grains,  clover,  pastures,  cabbages,  and  fruits,  plantations,  as  well  as  those  universal  destroyers 
of  nW  vegetables,  the  wire-worm,  the  plant  lice,  and  the  different  species  of  crane-fly. 

7661.  JV/ieat,  in  every  state,  is  sulyect  to  many  insect  depredators.  Mr.  Marsham  describes  a  small  grub 
(by  some  mistaken  for  the  wire-worml,  which  eats  into  the  young  plant  about  an  inch  below  its  surface, 
devours  the  central  part,  and  thus  causes  its  immediate  death.  Out  of  fifty  acres  sown  with  wheat  in 
1802,  ten  had  been  destroyed  in  this  way  so  early  as  October.  At  a  later  period  this  grain  is  att-icked  by 
a  fly  nearly  related  (according  to  Mr.  Kirby)  to  the  Mosillus  arcuitus  of  Latreille.  It  makes  a  lodgement 
in  the  heart  of  the  principal  stem  just  above  the  root,  which  stem  it  invariably  destroys,  giving  the  crop 
at  first  a  most  unpromising  appearance ;  but  it  proved  ultimately  that  the  plant,  instead  of  being  injured, 
derived  great  benefit  from  this  circumstance,  for,  the  main  stem  perishing,  the  root  (which  was 
not  hurt)  threw  out  fresh  shoots  on  every  side,  so  as  to  yield  a  more  abundant  crop  than  in  other  fields 
where  the  insect  had  not  been.  When  first  observed  in  England,  this  insect  caused  great  alarm  among 
agriculturists,  who  thought  it  might  prove  the  Hessian  fly.  When  the  wheat  blossoms,  it  becomes  ex- 
posed to  the  attack  ol  a  small  orange.coloured  gnat,  which  deposits  its  eggs  in  the  centre  of  the  flower ; 
the  larva  or  grub  devours  the  pollen,  and  thus  prevents  the  impregnation  of  the  grain.  The  weevil,  a 
small  coleopterous  insect  [Caldndra  granaria  F.),  is  extremely  destructive  to  wheat  wlien  in  the  granary, 
where  it  feeds  both  in  the  larva  and  perfect  state  :  against  the  first,  we  are  acquainted  with  iio  remedy, 
as  it  lives  in  the  grain  ;  but  as  this  is  larger  than  the  perfect  beetle,  the  latter  may  be  in  a  great  measure 
collected  by  means  of  a  sieve,  large  enough  for  the  insect  (but  not  the  grainl  to  pass  through  :  it  is  often 
found  in  such  numbers,  that  they  have  been  collected  and  destroyed  by  bushels.  The  same  insect,  or  one 
very  near  it,  oft«n  infests  sea  biscuit ;  and  can  oidy  be  killed  by  baking  or  heating  the  biscuits  over  again 
in  an  oven. 

7662.  Rye  is  subject  to  the  attacks  of  a  small  fly  (Mijsca  pumilionis),  which  introduces  its  eggs  into  the 
heart  of  the  shoots,  and  occasions  a  loss  of  from  eight  to  fourteen  plants  in  a  square  of  two  feet.  No  remedy 
has  yet  been  proposed  for  this  pest,  which,  if  not  extensive,  may  be  checked  by  plucking  the  injured  ears, 
and  burning  them. 

7663.  Barley,  besides  other  insect  foes,  has  one  peculiar  to  Itself,  in  the  shape  of  a  small  moth  (7'fnea 
h^rdei  K).  This  fly  deposits  from  twenty  to  thirty  eggs  on  a  single  grain  ;  when  hatched,  each  of  the  larvaj 
disperses,  and  selecting  a  grain  for  itself,  enters  from  without,  and  lies  totally  concealed :  should  these 
moths  be  observed  in  a  granary,  the  injury  may  be  stopped  by  carefully  covering  the  grain,  leaving  a  few 
handfuls  exposed  ;  upon  these  the  moths  will  deposit  their  eggs,  and  by  roasting  or  destroying  this  small 
quantity,  the  rest  may  be  saved  from  infection. 

766 1.  Oats  are  subject  to  few  diseases  ;  but,  like  all  other  grain,  the  plants  are  liable  to  be  destroyed  by 
that  universal  devastator  the  wire-worm,  of  which  a  more  particular  account  will  be  found  in  treating  of 
insects  universally  injurious  to  vegetables. 

7665.  T/ie  diseases  of  peas  arc  mildew  and  blight,  but  these  are  only  occasional ;  its  insect  enemies, 
however,  are  formidable.  The  principal  of  these  is  the  plant  louse  (A^his),  one  species  of  which  is  pecu- 
liar to  this  plant.  In  the  year  1810,  the  crops  of  peas  throughout  the  whole  kingdom  v/as  so  much 
destroyed  by  it,  that  the  produce  was  not  more  than  the  quantity  sown  ;  and  many  farmers  turned  their 
swine  into  their  pea-fields,  not  thinking  them  v;orth  gathering.  (Kirby  and  Spence,  i.  p.  177.)  Beans  are 
exposed  to  the  same  injury  from  another  .species  of  A^phis  of  a  black  colour,  which  begins  at  the  top  of  the 
plant,  and  multiplies  downwards.  In  both  cases  the  most  efTectual  remedy  is  to  top  the  plants  at  an  early 
period  of  the  infection,  and  burn  the  parts  so  gathered  ;  this  plan  is  likewise  advantageous,  as  it  improves 
both  the  quality  and  quantity  of  the  crop.  Tlie  earlier  peas  are  sown,  the  better  chance  they  stand  of 
escaping  this  pest;  or  if  a  small  quantity  of  quick-lime  is  sprinkled  upon  them  when  they  are  a  few 
inches  high,  experience  has  shown  that  the  plants  remain  uninjured,  while  the  A'^phis  is  totally  de- 
stroyed. 

7666.  The  diseases  afljenns  are  the  rust,  honey-dew,  and  mildew.  The  insects  which  infest  it,  and  their 
eradication,  have  already  been  noticed.  iJtihG.) 

7667.  Turnips  are  subject  to  several  peculiar  diseases,  and  are  the  food  of  many  noxious  insects.  On 
the  fir.st  appearance  of  the  cotyledon  leaves,  a  whole  host  of  little  jumping  beetles  (Haltica  n''morum;, 
called  by  farmers  the  fly  and  blackjack,  attack  and  devour  them,  so  that  the  land  is  often  obliged  to  be 
resown.  An  eminent  agriculturist  has  calculated,  that  from  this  cause  alone  the  loss  sustained  in  the 
turnip  crops  of  Devonshire  in  1786  was  not  less  than  100,000/.  {Young's  Annals,  vii.  p.  10'2 )  Nearly  as 
much  damage  is  sometimes  cau.sed  by  a  little  weevil  (Curcvilio  contractus  Mars/iam),  which  in  the  same 
manner  pierces  a  hole  in  the  cuticle ;  watering  with  lime  water,  &c.  may  serve  to  check  both  these 
evils. 

7CCS.  Tlie  caferpillar  of  a  saw-flv  (Tenthiido  /-.),  entirely  sure,  '^e  enticed  and  destrovcd,  like  the  tnie  wire-worm,  which 

of  a  l.lack  colour,  aprears  on  the  plants  so  soon  as  ttiev  have  also  docs  exiensive  injury  to  turnips.     The  small  knob  or  tu- 

produced  three  or  ibur  tough  leaves :  these  have  soinilimes  bSide,  often  observed  on  the  roots,  is  inhabited  by  another 

occasioned  considerable  mischief,  particularly  in  ITS.T,  when  kind  of  grub,  probably  the  larva  either  of  Curcdlio  contrdc- 

many  thousand   acres  were,  on  this  account,  iil..ughed  up.  tusjt/.,  or  Itvnchse'nus  asslmilis  i^.,  two  small  weevils.    These, 

These  caterpUlars  are  sought  after  with  so  much  avidity  by  however,  do  not  seem  to  aflect  tile  growth  of  the  plant, 

crows,  rooks,  and  magpies,  that  those  farmers,  whose  good  7070.  The  vegetable  iliseaaca  if  the  lumiv  are  the  mildew  (l)y 

sense  have  letl  them  not  to  destroy,  but  rather  to  encour  ge,  some  considered  the  efl'ect  of  insects),  distortion  ot  the  root 

these  useful  birds,  need  not  fear  any  great  damage  from  this  (known  principally  by  thenameof  fingers  and  toes), the  anbury, 

insect.    To  destroy  it  in  the  most  eileclual  way,  w.itering  or  the  canktr,  and  gangrene,  or  wasting  from  water  and  frost, 

sprinkling  with  lime  has  be-n  strongly  recommended.  None  of  these  injurious  diseases,  as  far  as  is  known,  admit 

76(19.  the  cnterpitlar  of  the  turniu  Imilerjly  (Pieri*  napiE  F.)  either  of  prevention  or  cure  :  under  favourable  circumstances 

is  also  sometimes  found  on  the  turnip  in  great  numbers  ;  nearly  of  soil,  culture,  climale,  and  weather,  they  seldom  occur ;  and 

fifty  of  tlie  grub,  «  hicli  so  much  resembles  the  wire-worm,  and  therefore  all  thai  the  cultivator  can  do  is  to  prepr.re  and  manure  ' 

which  we  have  before  alluded  to  (7(ifi.),  have  been  found  just  his  land  proijerly,  and  in  the  sowing  season  supply  water  whin 

below  the  leaves  of  a  single  bulb.     1  hese  may,  in  a  great  mea-  the  weather  is  dry. 

7671.  The  hop  is  liable  to  manv  external  and  internal  diseases  :  by  the  first  term  we  must  be  understood 
as  alluding  to  injuries  caused  by  insects,  while  those  which  belong  to  the  vegetable  are  certainly  niternal. 
When  the  plants  first  emerge  above  the  ground,  they  are  infested  by  a  small  beetle,  vulgarly  called  the 
flea.  In  a  more  advanced  state  the  tops  and  branches  are  devoured  by  the  hop  A\nhis,  known  to  some  by 
the  name  of  the  green  flv,  while  at  the  same  period  the  rcots  are  subir-t  to  the  attack  of  the  caterpillar 
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of  ft  singular  species  of  moth,  named  by  collectors  the  ghost.  The  vogetablo  diseases  incident  to  the  hop 
are,  the  honey-dew,  the  mould,  the  blight,  and  the  fire-blast,  all  of  which  take  place  at  diflerent  times, 
though  mostly  when  the  plant  is  full  grown. 


7672.  The  hop  insect,  impropedy  called  Uie  Jim,  has  no  other 
reseinblance  to  that  animal,  uian  that  it  is  small,  and  jumps. 
It  is,  on  the  contrary,  a  beetle  (HiUica  concinna),  of  a  species 
closely  allied  to  that  which  infects  youn;;  turnips-  In  its  per- 
fect state  it  commits  great  havoc,  by  eating  the  tender  shoots 
of  the  youn^  plants.  It  has  been  said,  that  this  insect  abounds 
most  in  seasons  when  the  nights  are  cold,  and  the  days  hot 
and  ArS'  Others  assert,  that  it  is  most  frequent  on  plants  in 
pi-ounds  that  have  been  dunged  the  same  year,  on  wnich  ac- 
count it  has  been  recommended,  that  the  manure  used  for 
covering  the  hills  should  be  previously  well  mixed  as  before 
directed  (6019.),  and  applied  either  over  all  the  laud,  or  only  on 
the  hills ;  but  this  and  various  other  plans  do  not  appear  to 
have  originated  in  a  due  knowledge  of  the  subject.  Nothing 
as  yet  appears  (mown  regarding  the  nature  or  habitation  oi 
this  insect  in  its  larva  or  grub  "state;  and  unless  it  is  ascer- 
tained to  live,  during  that  period,  in  manure,  the  above  plan 
will  inevitably  prove  abortive.  The  deadly  effects  of  lime  upon 
insects,  however  small,  has  been  extensively  proved,  and  should 
be  resorted  to  in  all  cases  where  the  expected  value  of  the  crop 
will  bear  the  exiiense  of  its  application.  Mr.  Samuel  Curtis 
has  stated  in  the  Horticultural  Transactions  (vol.  6-  part  2. 
p.  124.)  the  very  great  advantages  he  has  derived  by  applying 
pulverised  quick-lime  to  iruit-trees ;  and  there  is  no  doubt  that 
the  same  remedy  would  be  equally  successful  if  extended  to  the 
turnip  and  hop  plants,  so  soon  as  the  young  leaves  begin  to  aj)- 
pear,  or  on  the  lirst  symjitom  of  their  being  attacked  by  this 


appearance  towards  the  end  of  May,  and  during  the  two  next 
months.  These  insects  propagate  so  prodigiously,  that  when- 
ever they  have  once  made  a  settlement  upon  a  hop  plantation, 
they  seem  to  have  baflled  every  art  of  man,  either  to  extirpate 
them,  or  even  to  check  their  increase.  It  is  a  vulgar  error  to 
suppose  that  they  come  or  are  carried  away  by  any  particular 
wind;  or  that  mildly  warm  weather  will  affect  their  removal. 
It  is  true,  that  on  such  days  the  perfect  insects  are  seen  on  the 
wing ;  but  it  is  only  to  extend  their  destructive  race  to  other 

fdantations,  and  to  establish  new  colonies.  Sudden  and  vio- 
ent  bhowers  of  rain,  or  gusts  of  wind,  causes  the  death  of  mil- 
lions ;  and  vast  qu?Jitities  are  devoured  by  sparrows  and  other 
small  birds ;  yet  these  are  accidental  and  insufficient  palliatives. 
It  is,  therefore,  strongly  recommended,  that  the  process  de- 
scribed by  Curtis,  of  throwing  pulverised  lime  by  the  instru- 
ment he  used,  be  tried  on  hops  infected  by  the  A'phis  ;  and  we 
venture  to  predict  that  it  would  be  attended  with  considerable 


7674.  The  ^hosi  moth  (Hepialus  hfimuli  F.)  deposits  its  eggs 
near  the  roots  of  the  hop  plant,  unon  which  the  larva  or 
caterpillar  feeds,  sometimes  doing  them  considerable  injury. 
The  best  preventive  is  to  destroy  the  moth,  and  this  may  be 
done  by  attracting  it  at  dusk  to  a  candle  and  lantern,  carried 
by  a  boy  over  the  grounds,  who  could  knock  down  very  many 
with  his  hat.  The  moth  is  of  a  tolerahle  size  ;  and  one  sex  is 
entirely  white,  so  that  it  may  be  seen,  even  at  night,  with  ease. 
It  hovers  over  a  small  spot  of  ground,  so  that  a  good  catcher 
of  insects  might  clear  the  plantation  in  a  few  evenings.  In 
18-26  the  ghost  moth  appeared  in  many  parts  of  Warwickshire, 
in  very  considerable  numbers. 

7675.  Clove)'  is  very  subject  to  be  injured  by  a  very  small  weevil  (A^pion  flavifemorJltum  A!".),  which  at 
all  seasons  feeds  upon  the  seed  of  the  purple  clover,  while  another  species  of  the  same  tribe  (A.  fl^vipes) 
devours  that  of  the  white  or  Dutch  clover;  the  injury,  unfortunately,  cannot  be  known  while  the  plants 
are  growing,  as  they  have  then  every  appearance  of  being  perfectly  healthy.  The  young  shoots  of  the 
purple  clover  are  often  devoured  by  the  same  little  jumping  beetles  (H^ltica  F.)  which  attack  both  turnips 
and  hops. 

7t)7ti.  Pastures  in  general  are  often  destroyed  to  a  very  great  extent  by  the  larva  or  grub  of  the  cock- 
chafer (970.  n),  known  in  different  parts  of  England  by  the  following  provincial  names  :  —Brown  tree-beetle, 
blind  beetle,  chafer.  Jack  homer,  Jeffry  cock.  May  bug,  brown-clock,  dor,  and  miller. 

7677-  The  ravages  of  the  larvts  are  even  ex- 
ceeded  by  those  of  the  perfect  insect,  which 
Bometime's  appears  in  this  country  in  prodi- 
gious multitudes,  and,  like  a  flight  of  locusts, 
devour  every  green  thing  on  the  face  of  the 
earth.  The  eggs  of  this  terrible  devastator  are 
white,  and  are  deposited  in  the  ground,  where 
they  soon  cheinge  intoa  soft  whitish  grub  with 
a  red  head,  and  about  an  inch  and  a  half 
long  (li).  In  this  state  it  continues  four  years, 
during  which  time  it  commits  most  destnic- 
tive  ravages  on  the  roots,  not  only  of  grass, 
but  of  all  other  plants  and  young  trees,  ^vhole 
acres  of  the  richest  pastures  are  thus  rendered 
unproductive ;  all  verdure  is  lost,  and  the 
turf  will  roll  up  almost  with  as  much  case  as 
if  it  had  been  cut  with  a  spade.  The  whole 
of  this  injury  being  carried  on  under  ground, 
admits  neither  of  preventive  nor  palliative 
measures;  but  the  destruction  to  be  expected 
ft-om  the  perfect  insect  may  yet  be  prevented. 
If  the  dried  and  withered' turf  is  now  re- 
moved, the  soil  underneath  will  appear  turned 
into  a  soft  mould  for  about  an  inch  in  depth, 
like  the  bed  of  a  garden  ;  in  this  will  be 
found  the  gi-ubs,  lymg  on  their  backs  in  a  curved  position, 
and  vast  quantities  may  be  gathered  and  given  to  pigs  and 
poultry.  When  full  grown,  the  larvae  dig  in  the  earth  to  the 
almost  mcredible  depth  of  five  or  six  feet,  spin  a  smooth  case, 
and  then  change  into  a  clirysalis.  In  this  inactive  form  they 
remam  until  the  following  spring. 

767S.  The  perfect  hised  w  beetle  then  comes  from  the  ground, 
and  commences  an  immediate  attack  upon  the  leaves  of  all 
trees.  Their  numbers  are  sometimes  so  immense,  that,  was 
not  the  following  account  fully  authenticated,  we  sliould  al- 
most doubt  its  correcmess :— In  16S8,  the  cockchafers  appeared 
on  the  hedges  and  trees  in  the  county  of  Gal  way  in  dusters  of 
thousands,  clinging  to  each  others'  backs  in  the  manner  of 
bees  when  they  swarm.  During  the  day  they  remained  quiet, 
but  towards  sunset  the  whole  w  ere  in  motion,  and  the  humming 
noise  of  their  wings  sounded  like  distant  drums.  Their  num. 
bers  were  so  prodigious,  that  for  the  space  of  three  miles  they 
darkened  the  air ;  and  the  noise  they  made  in  devouring  the 
leaves  was  so  loud,  as  to  have  been  compared  to  the  distant 
sawmg  of  timber.  In  a  very  short  time  the  leaves  of  all  the 
trees  for  some  miles  were  destroyed,  leaving  the  whole  counti?, 
in  the  middle  of  summer,  as  naked  and  desolate  as  it  would 
have  been  in  winter.  Swine  and  poultry  devoured  them  in 
vast  quantities;  they  waited  under  the  trees  for  the  clusters 


al  food;  even  the 
ts  having  eaten  up 


dropping,  and  became  fat  upon  this  i 
lower  orders  of  the  people,  from  these 

the  produce  of  the  earth,  adopted  a  mode  of  dressYng  them, 
and  used  them  also  as  food.  Towards  the  end  of  summer  they 
are  said  to  have  suddenly  disappeared  ;  and  we  have  no  account 
of  their  having  been  seen  in  any  considerable  numbers  the  fol- 
lowing year.  {P/iil.  Trans,  xix.  p.  743.  &c.)  These  grubs  did 
so  much  injury  about  seventy  years  ago  to  a  poor  farmer  near 
Norwich,  that  the  court  of  that  city,  out  of  compassion,  allowed 
him  25/. ;  the  man  and  his  servant  declaring  that  they  had 
gathered  eighty  bushels  of  these  beetles.  The  best,  and  indetd 
ihe  only  effectual  remedy  for  the  destruction  of  the  perfect  in- 
sect, is  to  shake  the  trees  or  bushes  at  noon,  when  they  are 
either  asleep,  or  in  a  state  of  stupor,  and  then  to  sweep  or  gather 
them  up.  (")ne  person  in  this  way  has  been  known  to  capture 
a  thousand  in  a  day,  which,  on  a  moderate  calculation,  pre- 
vented no  less  than  one  hundred  thousand  eggs  from  being  laid. 
Some  judicious  farmers  plough  the  ground  when  they  have 
reason  lo  think  it  is  infested  by  the  grub,  and  this  is  generally  ' 
indicated  by  the  rooks  attempting  to  reach  them..  They  are 
also  greedily  devoured  by  crows,  magi>ies,  and  jays,  whase  sole 
employment,  for  nearly  three  months  in  the  spring  of  the  year, 
is  to  search  for  insects  of  this  sort ;  and  the  destruction  they 
cause  among  them  is  above  all  calculation. 

7679.  Cabbages  and  other  esculent  vegetables  are  well  known  to  be  greatly  injured  by  the  caterjiillars  of 
two  different  kinds  of  white  butterflies  (^^.  971.),  one  of  these  {VXex'xs  brassica?,c)  is  much  larger  than  the 
other :  the  caterpillar  is  pale  yellow,  with  black  spots  [a) :  when  full  fed,  it  shelters  itself  on  walls,  pales,  or 
trunks  of  trees,  and  changes  into  the  chrysalis  state  (6),  in  which  it  still  preserves  the  same  cast  of 
colourmg :  the  perfect  insect  (c)  appears  early  in  spring,  and  continues  until  the  end  of  summer.  The  other 
species  of  caterpillar  is  green  [d);  the  chrysalis  (f)  is  of  the  same  colour  ;  and  the  butterfly  (/)  is  produced 
about  the  same  time  as  the  preceding.  Various  methods  have  been  recommended  to  prevent  the  winged 
insect  from  depositing  its  eggs  upon  those  plants  which  nature  has  given  them  the  instinct  to  select ;  these 
are,  however,  ineffectual,  and  in  many  cases  sufficiently  ridiculous  :  Iiandpicking  the  larva,  and  searching 
^or  the  chrysalis,  are  the  only  plans  we  can  recommend,  cither  for  these  or  the  gooseberry  and  currant 
caterpillars. 

,  7fiy<'.  Fruit  trees  of  oU  kinds,  and  their  produce,  are  attached  and  devoured  by  a  great  variety  of  insects, 
an  enumeration  of  which  will  be  found  in  our  Encyclopaedia  of  Gardenhig,  We  shall,  however,  advert  to 
those  curious  minute  insects  ( Tlirips  Physapus,/^.  97^2.  /,  h)  so  often  seen  in  flowers  and  blossoms  during  the 
spring,  and  which,  in  their  natural  size  (/),  appear  like  short  black  lines.  Nearly  all  fruit  trees  are  liable 
to  considerable  injury  from  different  species  of  C6cciis  or  cochineal  insects.    They  are  mostly  so  small 
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{fig.  Tii.  a,  (t),  that  their  form  cannot  be  well  distinguished  without  the  aid  of  a  magnifying  glass  ;  many 
of  thera  resemble  small  scales  or  scabs  fixed  on  the  bark  and  shoots.  One  is  entirely  of  a  brown  colour 
(Coccus  persicbrum  n) :  when  magnified  (i)  it  somewhat  resembles  the  tortoise  beetle  (Cassida  L.),  the  legs 
and  head  being  only  discernible  when  the  insect  is  turned  on  its  back  (c).    Another  (C.  fbl.  quereus. 


97.'} 


d,e,e)does  much  injury  to  the  oak  ;  while  the  C.  Cigi  attacks  the  twigs  of  the  beech  (/j),  and  causes 
small  round  excrescences  to  appear  ;  these  are,  however,  very  different  from  the  Kail  apples  of  the  oak  (.7  )> 
which  are  often  found  of  a  considerable  size,  and  are  produced  by  the  C'y'nips  quercus  f'olii  L.  ( *),  or 
oak  galUHy,  and  always  contain  either  the  larva  or  imperfect  insect.  The  weevils  (Curculi6nida;)  form  an 
exceedingly  numerous  family,  subsisting  principally  upon  fruit,  seed,  and  grain.  One  of  the  largest  found 
in  this  country  is  the  nut-weevil  (C.  nucum,  Jig.  970.f,  t),  the  larvte  of  which  (c,  d)  are  the  maggots  so  ire- 
quently  found  in  this  fruit. 
7G81.  The  insccls  injurious  to  plantations  are  less  numerous  in  this  country  than  on  the  Continent,  yet 
we  have  two  species  whose  devastations  of  late  years  have  caused 
much  alarm  and  extensive  injury.  The  pine  plantations  in 
various  parts  of  Britain  have  suffered  from  the  great  saw-fly 
(Urocerus  gigasLa^.), the larvaof  which, feeding  upon  the  heart 
of  the  tree,  and  boring  it  in  all  directions,  soon  destroys  it.  Another 
small  insect  of  the  beetle  kind  (Scolytus  destructor  F.,ftg.  973.  d 
magnified)  is  equally  deadly  to  the  elm;  and  from  being  more  com- 
mon, and  propagating  very  rapidly,  is  more  to  be  dreaded.  The 
sudden  destruction  of  a  largeproportionof  thcelmsin  St.  James's 
and  Hyde  Parks  has  recently  called  the  attention  of  government  to 
this  beetle  ;  and  at  the  request  of  the  noble  rangers,  Mr.  Macleay 
undertook  to  investigate  the  evil :  the  result  of  his  observations 
have  been  since  published  {Eclinb.  Phil.  Joioiinl,  No.  21.).  It  ap- 
pears that  the  female  (n)  may  be  found  upon  the  trunk  of  the  elm 
from  IMarcli  to  September  :  she  first  penetrates  through  the  bark, 
and  then  proceeds  to  form  a  passage  between  that  and  the  wood, 
depositing  her  eggs  during  her  progress  on  each  side;  when  these 
are  exhausted,  the  parent  dies,  and  is  often  found  dead  at  the 
extremity  of  the  passage  (4)  thus  formed.  When  the  eggs  are 
hatched,  the  young  larva;  immediately  begin  to  feed  by  working 
nearly  at  right  angles  (cc)  from  the  path  of  the  parent,  each  pro- 
ceeding in  a  parallel  direction  and  close  to  his  neighbour  :  in  this 
state  they  may  be  found  in  January.  To  stop  this  mischief  as 
much  as  possible,  Mr.  Macleay  recommends  that  the  trees  should 
be  inspected  twice  a  year :  in  summer,  when  the  perfttt  insect  is 
on  the  wing;  and  again  in  wintjr,  when  infected  trees  should 
be  cut  down  and  burned,  or  subjected  by  fumigation  to  such  a 
degree  of  heat  as  may  destroy  the  larv;c  ;  or  the  bark  may  be 
covered  with  a  mixture  of  tar  ;ind  train  oil,  in  March,  to  a  certain 
height  from  the  ground,  applying  this  composition  only  to  such 
trees  as  there  are  still  hopes  of  preserving. 


1118 


PRACTICE  OF  AGRICULTURE. 


Part  III. 


7f>S2.  The  A'phides  or  plant  lice,  next  to  locusts,  are  the  most  universal  devastators  of  the  vegetable 
world:  almost  evtTv  plant  has  its  peculiar  species;  their  fecundity  is  so  prodigious,  that  Reaumur  has 
calculated  that  in  five  generations  one  A^phis  may  be  the  progenitor  of  5,904,900,000  descendants;  and 
it  is  supposed  that  in  one  year  there  may  be  twenty  f?enerations!  Those  which  attack  the  difl'erent  kinds 
of  grain  seldom  multiply  so  fast  as  to  be  very  injurious;  but  those  peculiar  to  pulse  increase  rapidly, 
and  take  such  possession,  that  the  plants  are  greatly  injured  and  frequently  destroyed  before  the  seeds 
are  matured. 


The 


insects  are  eouallij  inju 

ind  in  their  larva  or  apterousstate  {n 


in   the 


76S3. 
(./i<.  972./magnitied)and 

nified)  ;  they  are  a  favourite  food  of  sparrows  and  other  bj 
who  destroy  numbers :  they  are  likewise  exposed  to  other  deadly 
and  cruel  enemies;  one  of  these  is  a  small  hymenopterous  insect, 
which  deposits  its  egg  in  the  body  ;  it  is  there  hatched,  and  feeds 
upon  the  intestines ;  in  a  short  time  the  A^phis  swells,  becomes 
hard,  and,  from  beinij  green,  changes  to  a  dark  red  colour.  The 
artAil  destroyer  within,  when  he  finds  his  victim  dying,  eats  a 
hole  through  its  belly,  and  fastens  the  A'phis,  by  that  part,  to  a 
leaf  or  twig.  M'hen  the  ()arasite  has  thus  devoured  the  inside, 
and  is  ready  to  emerge  as  a  perfect  insect,  he  opens  a  passage 
for  himself  by  cutting  out  a  round  hole  in  the  side,  lea\-ing  the 

g'ece,  like  a  door  on  its  hinges,  adhering  to  the  body  {m). 
ut  tlie  most  inveterate  and  destructive  foe  to  the  plant-Uce  is 
the  lady-bird  or  lady-cow  (Coccin^Ua  i.,  fg.  974.  «),  which, 
in  its  larva  state  (6),  feeds  entirely  upon  these  insects;  and 
the  havoc  made  among  them  may  hd  conceived,  from  the 
myriads  upon  myriads  of  these  jtretty  little  creatures  which 
are  usually  seen  in  years  when  the  nlant-louse  abounds  ; 
every  one,  probably,  destroying  tens  of  thousands  of  A'phides 
before  he  becomes  a  beetle'.  On  this  account  the  lady-bird  is 
thegreatest  friend  to  the  gardener  and  fanner  ;  and  could  there 
be  any  method  devised  of  increasing  these  u-^^ftil  insects  at 
will,  our  hot-houses,  gardens,  fields,  and   hop  plantations. 


iged       would  soon  be  cleared  from  the  ravages  of  planl-lic 


The 
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larvse  of  several  bee-like  flies  (S^- 
phus  F.f  c )  are  no  less  useful  in 
this  respect.  Tlieir  form  very  much 
resembles  that  of  the  leech,  having 
no  apparent  head.  Some  species 
are  green,  with  a  white  stripe  down 
the  middle;  others  brown,  vatiegat- 
ed  with  darker  shades.  They  are 
always  found  upon  those  plants  most 
infected  by  A'phides,  upon  which 
tliey  solely  depend  for  nourishment ; 
hence  they  become  most  beneficial, 
and  should  on  no  account  be  de- 
stroyed. As  palliative  measures, 
the  application  of  powdered  quick- 
lime may  be  resorted  to;  or  the  in- 
fected shoots  may  be  topped  ofiTiefore 
the  insects  are  greatly  multiplied, 
repeating  the  same  operation  before 
the  time  that  the  winter  stock  of 
eggs  are  depoailed-  By  the  first 
pruning  a  very  numerous  pree:ent  increase  v.ill  be  prevented  ; 
and  by  the  second,  the  following  year's  breed  mav,  in,  a  great 
measure,  be  destroyed.    [Phil.  Tra/u.  41.  p.  181.) 


7GS4.  The  u'ire-worm  is  a  name  that  has  been  given,  without  discrimination,  to  the  larvce  or  grubs  of 
various  insects,  totally  different  from  each  other :  hence  it  is,  that  much  confusion  and  contradiction  will 
be  found  respecting  it  in  agricultural  books.  The  true  wire-worm  is  the  grub  of  a  small  beetle  (E'later 
segetis  Marshavi),  and  it  derives  its  name  from  its  slender  form  and  uncommon  hardness.  It  lives  in  the 
larva  state  nearly  five  years ;  during  which  time  it  is  supported  by  devouring  the  roots  of  wheat,  rye,  oats, 
and  grass,  which  it  attacks  indiscriminately,  and  causes  annually  a  large  diminution  of  produce  :  it 
abounds  chiefly  in  newly  broken-up  land,  and  is  particularly  destructive  in  gardens  recently  converted 
from  pasture  land.  In  the  larva  state  it  may  be  decoyed  by  offering  it  more  tempting  food  ,  but  no  method 
has  yet  been  devised  for  destroying  the  perfect  insect. 

76S5.  The  grub  is  a  general  name  for  several  larvae  of  crane  flies  (ripuladae),  called  by  the  country 
people  long-legs,  or  gaffer  long-legs. 


7G8fi.  One  of  ilu  most  dealructive  among  these  insecL"!  to  the 
Toots  of  grass  and  grain  i^  the  Tfimla  oleiacea.  The  larva  is 
said,  by  some  authors,  merely  to  loosen  the  roots  by  burrowing 
among  them  ;  but  others  assert,  that  it  likewi.se  feeds  upon  the 
fibres.  However  this  may  be,  the  evil  produced  is  evident ;  for 
in  many  parts  of  England  it  cuts  otf  a  large  proportion  of  the 
wheat  crops,  especially  if  sown  upon  c!over-lays.  Reaumur 
Informs  us,  that  sometimes  in  Prance,  particularly  in  marshy 
lands,  the  grass  of  whole  districts  has  been  so  destroyed  by  it, 
as  not  to  produce  the  food  necessary  for  the  sustenance  of  the 
cattle.  No  efTectual  remedy  has  yet  been  discovered  for  this 
evil ;  and  Steckney  observes,  that' the  insect  is  not  killed  by 
lime,  even  when  applied  in  much  larger  doses  than  usual. 

7(>S7.  Tfitre  are  several  other  specie*  of  a  large  size,  as  the 
Tfpula  crocata  (^^-.975.  a),  and  Tipula  riv6sa  (c),  which,  in  a 
less  degree,  are  also  injurious  to  such  lands  as  are  moist  and 
humid. 

76S8-  Annfher  minute  species  is  particularlv  destructive  to 
com,  and  is  generally  known  as  the  wheat-fly  (Tipulatritici,  h): 
its  history  and  economy  has  been  ably  investigated  bv  Mr. 
Marsham  and  Mr.  Kirby.  The  injury  first  appears  i'n  the 
ear,  several  of  which,  on  being  opened,  will  be  found  to  contain 
an  oranee-coloured  powder  ;  in  this  are  concealed  very  minute 
larvae  (/),  which,  on  being  ma;,'nified  (g),  are  seen  to  be  thick 
at  one  end,  extending  and  contracting  themselves  at  pleasure, 


and  frGquenlly  jumping  half  an  inrh  at  one  spring: ;  ihrr  ta^re 
their  station  in  the  longitudinal  furrow  of  the  grain,  and  b/ 
sucking  its  milky  juice  causes  it  to  shrink  un,  and  t>ecomc 
what  the  fanners  call  pun^led:  the  lost  sownwlieat  alway^i  ap* 
pears  the  most  infected-  In  the  beginnirg  of  June  the  jier- 
feet  insect  (i)  may  be  seen  in  innumerable  muititiides,  fl*ing 
in  the  evening  in  all  directions  over  the  corn-fields ;  but  during 
the  day  not  one  19  to  be  perceived.  The  female  lays  her  cp^ 
(Je  magnified)  by  means  of  a  r.  tractile  tube,  which  encloses  a 
very  long  and  acute  sting  resembling  a  hair  ;  but  this  ran  only 
bedi-stinctly  seal  when  the  insect  is  magnified  (A).  ITie  wheat- 
fly  would  soon  become  a  formidable  entmy  to  mankind,  were 
not  its  race  exposed  to  an  inveterate  foe,  scarcely  larger  than 
themselves;  this  is  the /chneiimon  rfpulie,  the  female  of  which 
carefully  searches  out  the  grubs  of  the  wheat-fly,  and  deposits 
in  each  one  of  her  eggs  :  these  are  hatched,  and  ultimately  the 
larva  devours  the  body  which  gave  it  life.  One  /rhneunmn 
will  thus  cause  the  death  of  many  dozens,  and  prevent  the  fu- 
ture multiphcation  of  thou-Nands.  The  only  ijalliative  that  has- 
been  recommended  for  stopping  the  progress  of  this  inst-ct  has 
originated  in  Mr.  Kirby  ;  this  consummate  naturalist  thinks 
much  benefit  would  be  derived  by  fumigating  the  corn  with 
tobacco  and  sulphur,  w  hen  the  wind  is  in  a  favourable  quarter  : 
this  must  be  done  as  sr»on  as  the  ear  begins  to  shoot  from  the 
leafy  stalk.  {Linn.  Trans.) 


SuBSECT.  5.     Insects  injurious  to  Food,  Clothingj  ^*c- 

7689.  The  manvfacttircd  produce  qf  our  fieJds  and  gardens,  whether  as  food  or  clothing,  is  still 
exposed  to  the  ravages  of  other  tribes  of  insects,  which  take  up  their  residence  in  our  dwellings,  and  on 
every  thing  about  us.  Fortunately,  however,  these  domestic  enemies  are  much  less  numerous  and  hurtful 
in  this  country  than  in  the  tropical  regions  of  America,  India,  and  Africa,  where  their  devastation  is 
almost  incredible.  Amongst  the  few  that  are  indigenous,  or  that  have  been  naturalised  in  Britain,  the 
principal  are  the  cock-roach,  the  house-cricket,  and  the  bacon-grub. 
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7G90.  TI:e  cock-rotich,  c.iUcd  by  some  tlie  black  beetle  (/?latta  orientilis,  fg.  97ll  f),  was  originally  im. 

porteri  iVom  India,  Imt  is  now  natuniliscd  in  every  tem- 
perate part  of  Europe.  Lilie  most  of  its  tribe,  it  shuns 
the  liglit,  both  natural  and  artificial.  In  the  London 
houses,  particularly  in  the  rooms  on  the  giound-floor, 
it  is  very  abundant,  and  indiscriminately  devours  bread, 
meat,  flour,  and  even  clothes.  As  soon  as  light  appears 
they  all  scamper  oft"  as  fast  as  they  can,  and  vaiiisli  in 
an  instant.  It  is  said  to  be  killed  by  devouring  red 
wafers.  The  young  are  contained  in  a  singular  horny 
case  (rt),  whicli  is  divided  into  a  number  of  transvense 
jjartitions  or  c'lambers  ;  it  is  rather  flattened,  and  quite 
smooth  except  one  side,  which  is  toothed.  The  larva 
and  pupa  [b)  are  both  without  wings,  and  generally 
larger  than  the  perfect  insert  (r). 

7*191.  The  house-cricket  (Gryllus  dnmtsticus  /,.)  is 
sometimes  as  abundant  in  farm-liouses  as  the  cock-roach 
is  in  those  of  London  and  other  large  towns:  both  insects 
devour  every  kind  of  food,  and  are  often  found  drowned 
in  pans  of  water,  milk,  and  other  fluids;  it  is  said  they 
will  even  attack  stockings,  or  linen  hung  out  to  dry. 
They  require  great  warmth,  and  are  therefore  mostly 
found  in  kitchens  and  bakehouses.  Another  species  is 
peculiar  to  pastures,  which,  in  conjunction  with  the 
male  cricket,  feeds  only  upon  roots :  both  these,  how- 
ever, arc  too  local  in  this  country  to  be  very  extensively 
injurious. 
7692.  The  bacon-grub  (Derratstes  lard^rius  /,.)  is  a 
great  pest  to  the  winter  provisions  of  the  farmer,  devouring  hams,  bacon,  and  all  sorts  of  dried  meats. 
'l'l)is  is  principally  dene  when  the  insect  is  in  its  larva  or  grub  state  (.%.  970.  /).  When  full  fed  it  be. 
comes  a  chrysalis  (^i,  whi.h  ultimately  changes  into  a  small  beetle  (A)  about  a  third  of  an  inch  long,  of  a 
dusky  brown  colour,  with  the  upper  half  of  the  wing-cases  whitish  or  ash-coloured,  marked  with  black 
specks.  The  grub,  from  lying  concealed  in  t!ie  meat,  cannot  be  eflectually  removed ;  but  by  watching 
the  time  when  the  perfect  insects  ai)pear,  they  may  then  be  destroyed,  and  a  recurrence  of  the  evil  in  ^ 
great  measure  prevented. 

7fi!''J.  H'oiillen  clothing  of  every  description,  furs,  S[C.  are  liable  to  be  devoured  by  the  larva;  orcaterpillars 
of  no  less  than  five  distinct  species  of  small  moths.  Most  of  these  enclose  themselves  in  little  tubular  cases 
of  a  silky  texture,  and  are  so  well  disguised  externally  by  fragments  of  the  stuff  they  feed  upon  as  often  to 
escape  immediate  observation.  The  receipts  for  preventing  these  ravages  are  numerous,  but  few  of  them 
can  be  depended  upon.  As  a  preventive,  pieces  of  Russia  leather,  or  tobacco  leaves,  may  be  laid  between 
the  folds  of  garments  (in  drawers)  which  are  not  often  used.  If  there  is  reason  to  fear  the  moths  are  in 
the  house,  these  garments  should  be  frequently  opened,  and  aired  by  exposing  them  to  the  sun.  When 
furs  of  any  kind  are  lain  by  for  the  summer,  they  may  either  be  sprinkled  v.ith  snuff'  or  camphor,  and 
Russia  leather  or  tobacco  leaves  put  in  the  drawer  or  box.  Should  the  moth  actually  have  got  into  furs, 
the  only  way  of  checking  the  evii  is  to  put  them  into  an  oven  moderately  heated,  and  by  keeping  them  in 
this  situation  a  quarter  of  an  hour  every  grub  will  be  cilectually  killed  ;  the  degree  of  lieat  may  be  ascer- 
tained, in  the  first  instance,  by  putting  in  some  common  feathers,  which  should  come  out  uninjured. 

7()!)4.  The  principal  insects  injurious  to  the  agriculturist  have  now  been  enumerated  :  there  are  many 
others  which  feed  upon  cultivated  vegetables  and  domestic  stores,  but  in  a  less  extensive  degree.  Let  us 
not  suppose,  however,  that  these  little  animals  have  been  created  for  our  punishment  or  annoyance.  We 
have  but  taken  a  view  of  one  side  of  the  picture  ;  the  other  would  show  us  innumerable  benefits,  either 
immediate  or  remote,  which  we  derive  from  this  race  of  beings.  The  silkworm,  the  honey-bee,  and  the 
cochineal  insect  must  not  be  forgotten;  ami  myriads  of  others  are  created,  whose  sole  occupation  during 
life  appears  to  be  that  of  devouring  and  keeping  within  due  limits  those  tribes  that  arc  injurious  and 
hurtful  to  man. 


SuBSECT.  6.      Operations  Jhr  subduitig  Insects. 

695.  The  operations  for  destroi/ing  insects,  or  counteracting  their  injurious  effects,  are  various,  and  in 
most  cases  must  he  regulated  according  to  the  species.  These  we  have  already  pointed  out  in  treating 
upon  the  insects  themselves,  or  of  the  particular  plants  uj)un  which  they  feed.  It  only  remains  to  offer 
Buch  general  rules  as  are  more  or  less  applicable  to  all  destructive  insects ;  these  are  of  three  kinds,  pre- 
ventives, palliatives,  and  efficient  processes. 

7(>''f>.  The  preventive  operations  are  those  of  the  best  culture  as  relates  to  the  choice  of  seed  nor  plant, 
soil,  situation,  treatment,  and  climate  :  the  four  first  are  under  the  control  of  man,  and  an  attention  to 
them  will  undoubtedly  lessen  t!ie  risk  of  injured  crops  ;  but  as  regards  weather,  neither  his  foresight  nor 
care  can  avail  any  thing. 

7(i97.  The  palliative  operations  are  numcrotts  ;  and  such  as  are  eminently  successful  may  be  considered 
as  efficient ;  inasmuch  as  it  rarely  if  ever  happens  that  any  insect  can  be  exterminated,  even  from  one 
district  :  its  numbers  may  be  diminished,  but  the  species  will  still  remain,  although  in  such  small  num- 
bers that  its  operations  may  escape  notice.  Most  insects  will  be  injured,  and  in  part  destroyed,  by  artifi- 
cial bad  weather,  such  as  excessive  waterings,  stormy  ap]>lication  of  water  with  a  syringe,  and  violent 
wind  produced  by  shaking  the  tree  or  plant  :  many  will  thus  be  bruised,  and  others  that  are  shaken  to 
the  ground  can  be  destroxed.  Insects  may  be  further  injured  by  watering  the  plants  upon  which  they 
feed,  either  with  tobacco  or  lime-water,  or  by  scattering  upon  the  leaves  iiowdercd  quick-lime,  soot,  ashes, 
barley  awns,  Ike.  'i  he  smell  of  .tar  is  particularly  offensive  to  all  insects,  and  the  effects  produced  by  the 
fumes  of  t(.bacco,  suljihur,  urine,  iS:c.  are  well  known.  Hot  water  may  be  applied  with  much  advantage. 
Water  heated  to  I'JO  or  1:H)  degrees  will  not  injure  plants  whose  leaves  are  fully  expanded,  and  it  may  be 
increased  to  'iOO  for  such  as  are  without  leaves. 

7ii9S.  Insects  may  he  destroyed  in  a  much  more  effectual  manner  by  enticement,  or  placing  in  their  way 
other  food  as  a  trap.  The  late  noble  and  generous  Sir  Joseph  Banks  has  the  merit  of  having  recommended 
and  made  known  this  most  efficient  method.  It  simply  consists  in  cutting  slices  of  potatoes  or  turnij)s, 
sticking  them  upon  skewers,  and  then  burying  them  near  the  seeds  sown  :  the  vermin  will  collect  upon 
them  during  night,  and  by  examining  them  every  morning,  vast  numbers  may  be  destroyed  ;  this  plan 
has  been  very  advantageously  tried  with  the  wire-worm,  and  no  doubt  would  be  equally  beneficial  in 
clearing  all  crops  that  are  attacked  by  underground  fceder.s.  Mr.  Kirby  states,  "  that  it  was  very  suc- 
cessfully employed  in  1813,  by  J.  M.  Rodwell,  Ksq.  of  ISarham  Hall,  near  Ipswich,  one  of  the  most  skilfi^l 
agriculturists  in  Suffolk,  to  preserve  some  of  his  wheat-fields  fr(mi  the  ravages  of  a  small  grey  slug,  which 
threatened  to  demolish  the  plant.  Having  heard  that  turnips  had  been  used  with  success  to  entice  the 
slugs  from  wheat,  he  caused  a  sufficient  quantity  to  dress  eight  acres  to  be  got  together ;  and  then,  the 
tops  being  divided  and  the  apples  sliced,  he  directed  the  pieces  to  be  laid  separately,  dressing  two  stetclus 
with  them,  and  oniitting  two  altsrnatcly,  till  the  whole  field  of  eight  acres  was  gone  over.    On  the  fol- 
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lowing  morning  he  employed  two  women  to  examine  and  free  from  the  slugs  (which  they  did  into  a 
measure)  the  tops  and  slices;  and  when  cleared,  they  were  laid  upon  those  stetchcs  that  had  been  omitted 
the  day  before.  It  was  observed  invariably,  that  in  the  stetches  dressed  with  the  turnips,  no  slugs  were 
to  be  found  upon  the  wheat,  or  crawling  upon  the  land,  though  they  abounded  upon  the  turnit>s;  while, 
on  the  undressed  stetches,  they  were  to  be  seen  in  great  numbers  both  on  the  wheat  and  on  the  land. 
The  quantity  of  slugs  thus  collected  was  near  a  bushel  Mr.  Rodwell  is  persuaded  that  by  this  plan,  he 
saved  his  wheat  from  essential  injury.  i,Kirby  and  Spence,  Int.  to 
Entoinology,  i.  p.  182.  note.) 

7699.  The  turnip  net  [fig.  977)  is  an  instrument  invented  by  Mr.  Paul 
of  Starston  in  Norfolk.  It  is  the  most  successful  expedient  that  has  yet 
been  thought  of  for  the  capture  and  destruction  of  the  little  beetles 
called  by  farmers  the  black  jack,  and  by  hop-growers  the  flea.  It  con- 
sists of  two  pieces  of  stout  wood,  the  ends  of  which,  at  one  extremity, 
are  fixed  into  a  handle  in  a  forked  direction  :  the  other  ends  are  left 
thick  and  curved  upwards,  lor  the  purpose  of  passing  the  instrument 
smoothly  and  easily  over  the  surface  of  the  ground  :  towards  this  end, 
the  sticks  are  connected  by  a  cross-bar  formed  by  a  thin  iron  rod,  that 
may  be  taken  on  and  off  at  pleasure  ;  these  three  sides  constitute  the 
frame  work  for  supporting  a  long  and  ample  bag,  made  of  strong  glazed 
calico.  The  method  of  using  it  is  by  the  operator  shoving  it  before 
him  on  the  ground,  over  the  tops  of  the  turnips  or  other  plants  ;  by  this 
means  the  insects  that  are  upon  the  leaves  fall  into  the  bag,  which  may 
be  occasionally  shaken  during  the  process,  so  as  to  bring  them  to  the 
bottom  (which  is  made  narrow)  where  they  •will  remain.  Vast  quanti- 
ties  of  insects,  which  from  their  smallness  and  agility  defy  hand-pick- 
ing, will  be  thus  captured.  The  turnip  net  may  be  made  either  large 
or  small ;  perhaps  two  feet  and  a  half  for  the  side  sticks  Is  the  best 
length ;  it  being  obvious  that  the  wider  they  are  apart,  the  greater 
space  will  be  brushed  at  once, 
771H'.  Tfie  lime-duster  [fig.  978.)  is  a  recent  invention  by  Mr.  Samuel  Curtis  of  Glazenwood,  near 
Ci.ggi .shall,  Essex,  and  has  been  used  by  him  with  great   success  in  throwing  pulverised  quick-lime 
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over  apple  trees  infected  by  caterpillars  and  other  insects.  His  orchard,  con- 
taining many  thousand  fruit  trees,  and  occupying  fifty  acres,  had  been  for  many 
years  completely  divested  of  most  of  their  foliage  and  young  fruit  in  the  spring 
months.  Washing  the  stems  and  branches  with  lime  and  water  (as  might  have 
been  expected)  was  found  ineffectual  for  the  destruction  of  insects  which  fed  only 
on  the  young  buds  and  leaves.  The  instrument  in  question  consists  of  a  canister 
twelve  inches  long,  seven  inches  wide  at  its  broadest,  and  four  inches  on  its  nar- 
rowest part;  the  handle  (a)  is  five  inches  and  a  half  long.  The  top  of  the  handle 
is  fitted  with  a  cap  (A),  which  is  put  on  when  the  lime  is  to  be  thrown  on  low  trees ; 
but  when  high  trees  are  to  be  operated  upon,  the  cap  is  removed,  and  a  pole  of 
sufficient  length  to  reach  the  height  required  is  inserted  into  the  handle.  Quick- 
lime pulverised  (and  often  sifted  through  a  fine  sieve)  is  put  into  the  canister, 
and  shaken  over  the  young  foliage  just  as  it  was  expanding.  The  time  for  doing 
this  is  in  the  dew  of  the  morning,  or  whenever  the  leaves  are  damp  ;  and  if  there 
should  be  a  gentle  breeze,  sufficient  to  carry  the  dust  obliquely  through  the  head 
of  each  tree,  it  is  the  more  quickly  performed.  Under  fovourable  circumstances 
of  this  nature,  Mr.  Curtis  says,  "  I  found  that  three  men,  provided  with  the 
powder  in  a  large  box  on  a  light  wheelbarrow,  could  dress  from  two  to  three 
thousand  trees  in  a  day  :  when  the  wind  changed,  I  had  the  trees  dressed  on  the 
other  side.  Although  used  ever  so  freely,  no  person  need  fear  any  injury,  from 
the  caustic  quality  of  the  lime,  on  the  most  delicate  and  fresh  expanded  foliage  ; 
it  is  only  prejudicial  to  insects  of  all  kinds,  and  to  dead  vegetable  matter." 
{Hort.  Trans,  vol.  vi.  p.  2.  page  12i)     We  know  not  whether  the  lime-duster  has 

ever  been  tried  upon  hop  plantations  infected  by  the  green  fly  or  plant  louse  ;  but  it  appears  to  us  equally 

well  adapted  to  effect  a  great  destruction  among  those  insects. 

7701.  Grain  qf  all  descriptions  that  is  infected  by  weevils,  or  by  the  grubs  of  other  insects,  should  be 
spread  in  the  sun,  and  frequently  turned  :  the  warmth  will  bring  the  animals  out  of  the  grain,  and  consi. 
derable  numbers  may  be  destroj'ed.  It  has  been  said  that  they  may  be  kept  away  by  strewing  boughs  of 
elder  or  branches  of  henbane  among  the  grain,  but  this  wants  confirmation. 

7702.  Hand-picking,  independent  of  the  foregoing  methods,  is  too  tedious  and  too  ineffectual  for  general 
adoption  in  large  crops,  but  is  probably  the  best  that  can  be  resorted  to  in  gardens  or  small  enclosures. 
In  this  way  the  diflieront  esculent  vegetables,  and  the  common  and  low  kinds  of  fruit  trees,  as  currants, 
gooseberries,  &c.  may  be  cleared  of  a  vast  number  of  caterpillars. 

7703.  Catching  the  perfect  insect  is  undoubtedly  the  most  certain  plan  for  preventing  a  return  of  the 
same  injury  the  following  year,  for  the  death  of  one  female  will  cut  off  a  generation  of  a  hundred 
larvi ;  but  from  the  difficulty  that  attends  an  extensive  adoption  of  this  plan,  it  is  not  likely  to  be  much 
attended  to. 


Sect.  IV.     Worm-like  Animals  injurious  to  Agriculture. 

7704.  Of  worms  ( Termes  L.)  generally  so  called,  there  are  but  few  which  may  be  considered  as  injurious 
to  agriculture.  The  principal  of  these  are  the  various  species  of  slug  (Arion  F.,  ilmax  L.)  and  the  large 
and  small  snails  (Hfelix  hort^nsis  and  nemorJllis  L.),  mostly  found  in  garden  plantations.  The  earth  or 
dew  worm  (Aumbricus  tem'stris  L.^,  unless  existing  in  great  numbers  on  a  single  spot,  cannot  be  ranked 
among  injurious  animals,  notwithstanding  the  prejudices  of  farmers  and  gardeners  against  them.  With, 
out  worms  the  earth  would  soon  become  hard,  cold,  incapable  of  receiving  moisture,  or  of  giving  nourish, 
ment  to  roots  :  they  are,  in  fact,  the  great  promoters  of  vegetation,  by  boring,  perforating,  and  loosening 
the  soil  beneath,  and  by  manuring  it  above  with  their  excrement,  which  is  thrown  up  into  lumps  called 
worm  casts.  The  wire-worm  does  not  belong  to  this  tribe,  but  is  the  larva  of  a  small  beetle  already 
noticed. 

7705.  Worms  of  the  slug  kind  are  without  shells.  There  are  several  species  inhabiting  Britain,  all  of 
which  subsist  on  leaves,  roots,  and  vegetables.  The  most  common  is  the  X.~imax  agrestis  {fig.  979.  a),  of 
which  there  are  several  varieties  injurious  to  the  agriculturist  and  gardener;  they  devour  the  yoaiig 
shoots  of  turnips,  wheat,  and  indeed  all  kinds  of  grain,  frequently  to  a  ruinous  extent :  their  eggs  (6)  are 
small,  round,  of  a  semipellucid  whiteness,  and  are  deposited  in  the  earth.  The  methods  of  destroying  or 
eradicating  the  perfect  animal  have  been  already  described. 

7706.  The  shell  slug  (Testac^llus  »i<7Hg-!  F.,  c)  is  a  native  of  Teneriffe,  and  has  likewise  been  found  in 
several  parts  of  France  and  Spain)  it  has  recently  been  discovered  in  some  gardens  near  Bristol,  by 
Mr.  Miller,  of  that  city.  It  is  a  highly  curious  animal,  remarkable  for  feeding  upon  earth  worms ; 
and  may,  therefore,  be  beneficially  introduced  into  such  gardens  as  are  overstocked  by  that  oUierwise 


Part  IV.  Book  I.         STATISTICS  OF  AGRICULTURE. 


1121 


useful  animal   It  is  readily  distinguished  from  all  other  slugs  In  this  country  by  having  a  thin  oval  shell 

((/)  affixed  to  the  hinder  part  of  its 
body.  Slugs  in  general  are  easily 
enticed  by  cabbage  leaves,  scattered 
near  surh  garden  vegetables  as  they 
appear  to  injure  most. 

77u7.  Snni7s,  are  slugs  covered  by  a 
shell.  The  two  species  most  preju- 
dicial to  cultivated  vegetables,  are 
the  garden  snail  (Hulix  aspersa 
Gm. ),  and  the  variegated  snail 
(H^lix  nemoriUis,  e):  both  these  seek 
the  same  description  of  food,  and  are 
equally  injurious,  as  slugs;  and,  like 
them,  may  be  enticed  by  cabbage 
leaves  and  other  juicy  vegetable  re. 
fuse. 
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STATISTICS  OF  BRITISH  AGRICULTURE. 

» 
7708.    After  having  considered  agriculture  as  to  its  history,  as  to  the  scientifix;  prin- 
ciples on  which  it  is  founded,  and  the  application  of  these  principles  to  the  different 
branches  of  practice  ;  it  remains  only  to  take  a  statistical  survey  and  estimate  of  its  present 
state  and  future  progress  in  the  British  isles. 


BOOK  L 

OF    THE    PRESENT    STATE    OF    AGRICULTURE    IN    THE    BRITISH    ISLES. 

7709.  The  present  state  of  British  Agriculture,  as  to  knowledge  and  the  details  of  prac- 
tice, has  been  the  subject  of  the  former  parts  of  this  work :  but  its  importance  in  the 
general  economy  of  society,  can  only  be  learned  by  a  view  of  the  manner  in  which 
it  is  actually  carried  on ;  the  modifications  to  which  it  has  given  rise  in  the  pursuits  of 
those  -who  have  embraced  the  art  as  a  source  of  livelihood  ;  of  the  kinds  of  farms  culti- 
vated by  different  orders  of  agriculturists ;  of  the  principal  practices  of  each  of  the  dif- 
ferent counties  of  Britain  and  Ireland  as  to  agriculture  ;  of  the  British  authors  who  have 
written  on  the  subject ;  and  of  the  professional  police  and  public  laws  relative  to  hus- 
bandmen and  agriculture. 


Chap.  L 


Different  Descriptions  of  Men  engaged  in  the  Practice  or  Pursuit  of  jigricullure. 

7710.  JlgiicuHurists  may  be  arranged  as  operators,  or  serving  agriculturists  ;  dealers,  or 
commercial  agriculturists  ;  counsellors ;  professors,  or  artists ;  and  patrons. 


Sect.  I.    Operators,  or  serving  Agriculturists. 

7711.  The  lowest  grade  in  the  scale  qfthis  class  is  farm  lahaurers,  vpho  may  be  either  men,  women,  or 
children  ;  and  either  local  residents,  periodical  visitants  for  particular  labours,  as  hay-making,  reaping,  &c., 
or  itinerant  workmen  for  taking  jobs,  as  ditching,  stocking,  &c.  None  of  this  class  of  operators  are 
supposed  to  have  received  any  other  professional  instruction  than  what  they  have  derived  casually,  or 
from  observing  others.  ,       ..,, 

7712.  Apprentices  are  little  known  in  agriculture;  but  they  occur  sometimes,  cither  as  the  children  of 
other  operators,  whose  parents  bind  them  a  certain  number  of  years,  during  which  they  are  to  work  for 
their  food  and  clothes,  and  51.  or  1(1/.  to  be  received  at  the  end  of  the  term  according  to  conduct ;  or  sons 
of  richer  persons,  who  pay  a  premium  for  the  instruction  to  be  received,  and  for  boarding  with  the  master. 
The  former  class  of  apprentices  generally  look  forward  to  being  ploughmen,  shepherds,  head  ploughmen, 
or  inferior  bailifls  ;  the  latter  to  being  first  bailifl's,  stewards  of  estates,  or  to  farming  on  their  own  account. 
Parish  boys  are  sometimes  bound  apprentices  of  the  first  class,  and  various  noblemen's  Bons  from  almost 
every  kingdom  of  Europe  have  been  included  in  the  second. 
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7713.  The  term  journeyman  is  as  little  known  in  agriculture  as  apprentice.  Those  who  answer  to  that 
term  are  the  professional  operators  of  a  farm,  such  as  ploughmen,  cattle  herds,  shepherds,  and  hedgers. 
These  rank  decidedly  above  labourers  of  all. work.  A  ploughman  may  not  unaptly  be  considered  as  of  the 
rank  of  an  apprentice  till  he  can/car  or  set  out  ridges,  and  after  he  can  do  this  as  of  the  rank  of  journey, 
man  till  he  can  stack  and  sow.  He  may  then  be  considered  as  a  master  of  his  art,  entitled  to  work  the 
best  pair  of  horses,  and  if  twenty-five  or  thirty  years  of  age,  to  enter  into  the  marriage  state. 

7714.  A  /ledf^er  is  a  professional  operator,  who  may  be  considered  as  ranking  with  a  master  ploughman. 
His  business  is  to  plant,  clean,  prune,  cut,  lay,  plash,  and  repair  hedges  ;  prune  forest  and  orchard  trees, 
and  eft'ect  other  operations  with  ligneous  plants  on  the  farm.  In  Berwickshire  hedgers  are  generally  very 
intelligent  men,  and  keep  the  fences  on  the  farms  in  the  border  counties  in  excellent  order,  and  the  hedge- 
row trees  handsomely  pruned. 

7715.  A  woodman  is  an  operator  employed  to  prune  trees  and  manage  hedges,  and  is  of  the  same  rank 
and  requires  the  same  kind  and  degree  of  professional  knowledge  as  the  hedger.  Generally  he  is  more 
conversant  with  barking  trees  for  the  tanners,  converting  copsewood  and  measuring  timber,  than  the 
other,  being  more  engaged  with  woods  than  hedges. 

7716.  A  head  ploughman,  on  small  farms,  is  to  be  considered  as  the  bailiff  in  the  absence  of  the  master. 
He  works  the  best  pair  of  horses,  and  assists  the  master  in  stacking  and  sowing.  On  larger  farms,  where 
a  regular  bailiff"  is  kept,  there  is  also  a  head  ploughman,  who  acts  as  substitute  for  the  bailiff  in  his  tem- 
porary absence,  as  far  as  operatives  and  overlooking  operations  ;  but  not  in  money  matters  or  contracts. 

7717.  A  farm  bailiff'is,  or  should  be,  a  person  of  tolerable  education,  who  understands  accounts,  mea- 
suring of  work,  land,  and  timber,  and  can  draw  up  agreements  for  hiring  servants.  He  should  have 
practised  every  part  of  farming  himself,  from  tending  poultry,  swine,  and  sheep,  to  stacking  and  sowing. 
When  employed  by  a  gentleman,  or  one  who  has  no  skill  in  farming,  he  should  not  be  under  twenty-five 
years  of  age ;  but  a  farmer's  bailiff'  need  not  exceed  twenty-one  years,  is  to  be  considered  as  a  sort  of 
apprentice,  and  will  be  directed  in  all  leading  matters  by  his  master. 

7718.  A  bailiff  and  gardener,  or  gardener  and  grieve,  as  they  are  called  in  some  places,  is  a  sort  of  hybrid 
upper  servant,  who  seldom  excels  either  as  a  farmer  or  a  gardener,  and  is  only  fit  for  situations  of  limited 
extent,  and  an  indifferent  style  of  performance. 

7719.  The  forester  or  head  woodman  is  to  the  woods  of  an  estate  what  the  bailiff"  is  to  the  farm  lands  in 
hand.  He  directs  and  superintends  the  woodmen  and  their  labourers,  in  planting,  rearing,  and  pruning 
plantations,  and  in  the  felling  of  timber  or  copse,  barking,  charcoal  making,  and  in  short  every  thing  con. 
nected  with  timber,  trees,  copses,  or  hedges. 

7720.  The  land  steward  {Factor,  Scotch  ;  Factenr,VT.;  Factor,  Ger.;  and  Fattore,  Ital.)  is  to  a  whole  estate 
what  a  bailift"is  to  the  demesne  or  a  particular  farm.  His  business  is  to  control  the  managers  of  the  lands 
in  hand,  as  the  forester,  gardener,  bailiff",  &c.  ;  to  see  that  farmers  fulfil  the  covenants  of  their  leases; 
to  attend  to  repairs,  roads,  public  and  parochial  matters  in  behalf  of  the  landlord ;  and  generally  to  receive 
rents. 

7721.  Under  steivards,  or  steward's  bailiff's,  as  they  are  called,  are  assistants  to  the  main  steward,  or 
have  tlie  care  of  detached  estates,  containing  a  few  farms  or  woods. 

7722.  Demesne  stewards  are  such  as  are  kept  chiefly  for  regulating  the  affairs  of  demesne  lands ;  that  is, 
lands  surrounding  the  mansion  in  hand,  or  of  an  estate  of  small  size,  where  all  the  lands  are  in  hand,  but 
where  an  extensive  establishment  of  horses,  servants,  a  large  garden,  &c.  are  kept  up.  Here  the  steward 
performs  the  duties  of  bailiff",  forester,  and  in  some  degree  of  house-steward,  by  his  connection  with  the 
stables  and  game-keeper,  and  other  domestic  rural  matters. 

7723.  Court  farmer  (Hoffmeyer,  Ger.  ;  Grangero  de  la  corte.  Span.  ;  Agronome  de  la  cour.  Ft.  ;  and 
Fattore  delta  corte,  Ital.),  may  be  considered  the  highest  step,  the  summum  bonum  of  agricultural  ser- 
vitude. The  late  Ramsay  Robinson,  Esq.  was  bailiff"  to  Geo.  III.;  his  sister.  Miss  Robinson,  was  royal 
dairy. woman  ;  and  Sir  Joseph  Banks,  royal  shepherd. 

Sect.  II.      Commercial  Agriculturists' 

7724.  The  lowest  grade  here  is  the  jobbing  farmer,  who  keeps  a  team,  a  cart,  plough,  pair  of  harrows,  and 
probably  one  or  two  hand  implements.  He  hires  himself  by  the  day,  week,  or  by  the  acre,  to  plough,  sow, 
or  labour,  the  small  spots  of  ground  of  tradesmen  who  keep  a  cow  but  no  labouring  stock ;  or  to  assist 
farmers  who  are  behind  with  their  labours.  The  contractors  for  executing  works  devised  by  the  agricul- 
tural engineer  (7754),  though  widely  separated  in  point  of  wealth  from  the  common  jobber,  yet  belong  to 
the  same  species  ;  both  agree  in  selling  their  labour  and  skill  in  a  raw  state,  not  when  manufactured  into 
produce  like  the  other  commercial  agriculturists. 

7725.  Itinerant  agriculturists  are  of  two  kinds  :  such  as  take  grounds  for  the  culture  of  one  or  two  crops 
of  particular  sorts  of  plants,  as  woad,  flax,  &c.  (5963.)  ;  and  such  as  travel  with  a  plough  and  pair,  &c.  to 
teach  that  operation  to  young  farmers  or  their  servants,  a  practice  at  one  time  carried  on  in  Ireland  under 
the  patronage  of  the  Dublin  Society. 

7726.  Cottage  fartners  are  such  as  possess  a  cottage  and  an  acre  or  two  of  land,  which  they  may  either 
keep  in  aration  or  pasture;  disposing  of  the  corn,  green  crops,  or  dairy  produce  in  various  ways,  according 
to  local  circumstances. 

7'727.  Poult/;/  fartners,  such  as  devote  themselves  chiefly  to  the  breeding,  rearing,  and  fattening  of 
poultry,  and  the  growing  of  feathers  and  quills. 

7728.  Garden  farmers  are  such  as  possess  lands  near  large  towns  or  sea-ports  ;  and  grow  the  commoner 
garden  vegetables,  as  peas,  onions,  cabbages,  &c.  for  the  market,  or  herbs  for  the  distillers  and  druggists. 

7729.  Seed  farmers.  Small  farmers  who  devote  themselves  chiefly  to  the  growing  of  garden  seeds  for 
the  London  seedsmen,  and  for  the  distillery.  They  are  to  be  found  only  in  a  few  counties  in  the  central 
and  southern  districts  of  England,  and  chiefly  in  Kent  and  Essex.  (See  Encyc.  q/'Gard.  2d  edit.  7390.) 

7730.  Orchard  farmers  are  such  as  farm  grass  or  arable  orchards,  sometimes  joined  to  hop  lands  and 
garden  farms  ;  often  with  a  small  dairy ;  with  rearing  of  poultry,  rabbits,  &c.,  and  sometimes  with  the 
breeding  and  training  of  dogs  ;  the  latter  a  very  lucrative  branch  when  well  understood. 

7731.  Hop  farmers,  such  as  make  hops  a  principal  article  of  cultivation,  to  which  are  sometimes  joined 
garden  and  orchard  farming. 

7732.  Milk  or  cow  farmers,  such  as  keep  cows  for  selling  their  milk  in  an  unmanufactured  state.  These 
farmers  are  of  course  limited  to  populous  neighbourhoods.  Cow-keepers  differ  from  cow-farmers,  in  having 
their  establishments  in  towns,  and  in  purchasing,  not  growing,  their  cow  provender. 

7733.  Dairy  farmers,  such  as  keep  cows  and  manufacture  their  milk  into  butter  or  cheese.  These  are 
most  common  in  rich  moist  flat  districts,  as  Che.-hire,  part  of  Gloucestershire,  Leicestershire,  &c. 

7734.  Graziers  farmers  whose  chief  business  consists  in  buying,  feeding,  and  selling  cattle  and  sheep. 
Their  farms  are'chiefly  in  old  pasture,  and  they  are  more  commonly  feeders  than  breeders.  The  most 
extensive  in  England  are  in  Leicestershire  and  Lincolnshire. 

7735  Stock  farmers ,  such  as  devote  themselves  to  breeding  and  rearing  different  kinds  of  live  stock, 
especially  horses  and  cattle.     They  are  most  common  in  Yorkshire. 

7726  Store  farmers,  breeders  who  devote  themselves  chiefly  to  the  sheep  and  cattle  families.  They  are 
common  in  the  border  counties,  in  Wales,  and  in  the  Highlands. 

7737  Hay  fartners  are  confined  to  a  small  district  round  I^ondon  ;  where  they  grow  chiefly  natural  or 
meadow  hay  for  the  London  coach  and  saddle  horses,  and  for  cow-keepers. 

7738  Corn-farmers,  as  opposed  to  hay,  dairy,  grazing,  and  breeding  farmers,  is  a  term  employed  to  such 
as  occupy  lands  more  adapted  for  the  plough  than  for  pa:;turage,  as  arable  clays  and  loams. 
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oSr'pX^er"'*'  '"'"  "*  ''"'  woodlands,  to  be  periodically  cut  for  fuel.  bark,  fence-wood,  cliarcoal 
or  other  metals.  "uiie-iioiuers,  such  as  rent  coal-mines,  or  mines  of  iron  lead, 

farmers :  a  very  pr,»,er  title,  for  few  arable  lands  caf  be  Zfita'blv  cuftlv^fp^'f  '^^'  '^l""*''^'  extensivf 
larra  or  by  one  establishment  tiian  five  hundred  acr^  anH  tw»,,  h-  h  '^l  'u  a  greater  extent  in  one 

breeding  or  other  stock  farms,  characteS  by  the^ex?ent!  "'"'^'"^  '''^'  '^"^"'''y  ^'^  generally 

mL^\,?dTe'i^S/yToS,KCr^^  ^l"  ""'  --ciate  with  their 

independe.rt  men  or  gentlenTen      It  is  1  chaV^c  er  e^tremelv'bah  p'^  l^^  ^^"^  ^"'^  '"^""^rs  of 

purse-proud  (armer  on  the  one  hand  and  those  np^^nnTw^^^"  '"  "f^'^^'e  by  the  vulgar  yeoman  and 
family  on  the  other.  '  °^®  persons  who  are  gentlemen  by  profession  and  men  of 

and'^abitsoTgeid'/emeZ'  '"''"  P^^P^'^tors  who  farm  their  own  lands,  but  yet  aspire  not  to  the  manner. 
/746.  Farming  landlords,  proprietors  who  farm  their  own  lands  on  a  large  scale. 

Sect.  III.     Agricultural  Counsellors,  Artists,  or  Professors. 

^SSHH3Sr-     X^-^-K^  ^^^"-^'.^^  anS^^-t« 

anfdead''l;ci^f;■^frc;op^^^ages  mami?e"^X.f  t'H'^°;r^"^'''  \"  "."L"^^-     ^^i^  professor  values  the  live 
going  and  incoming  tenan?frCtwixte.tanLa1idr^^^^^^   1,""  ?"  ■•^"'^"jders  of  leases  between  out- 
""tL-O  "rlfrl^'''''  ""'  '''"^  ge-a^';thrbtrn;'ss"\"thi"Lt-tlue?'"^'°"^"^  ''^  ^P""'^"^"-  "  '^-- 
to  Vhfir  JutdSnToTtrel^^^nl'^^^^^^^^^ 
appraiser  and  valuer,  and  even  t.mb^r-measurer  '  ^''■"et.mes  he  joins  the  business  of 

of^f;ilen'?/sSd;n/tirifeTTe''aro'm'ea?u;e^  I"  ^,1""^',  '°  ^''^  measurement  and  valuatioa 

ashes  willows,  hoop's,'rd'^;;arl'o^:'o?h'";productro1-  U^l^.^'Zlu''"'  °'  '^^'^'  '"«^"''''  '^°"^^'  ^"-'=-'. 

qu'arrTesfand'^uttrrt^rltLYlrft^nm^^^^^^^^^^ 

fisheries,  stone  and  lime  quarries    br  ck  Tarth    eravel   rht  V^  """"^^  '  ^"'  '"^  sometimes  values 

general  knowledge  of  agriculturrn  the  most  extfnslvhp^^^^^^^  '■'='5^'''^'  "°*  °"'y  » 

ance  with  the  country  in  which  the  nroi^r?vlfpT^,,Tiif  '  '^ '™''-''  ?"'  ''  "e-'J  extensive  acquainU 
general  land-surveyors  and  land-val.'^e^s^  tL  geno"a  urofesso^f  h.^'^n  11^""'"'?^  .  Jl^ere  are  lo^al  and 
polls,  and  generally  unite  the  business  oVland-S     ^'"^"''"'^  ''""  '"  '"^  "P"^'  "^e^  ""^ '"  the  metro. 

ledgf  of''the''tlurh,"'a,r  °emh,7nt"°deg?et  '"Hirbu'i';;^''  '''  /"'  T"'^  I^^  ^'^""•'^  P°^^^^^  '"e  know- 
turists  both  of  Britain  and  France,  thai  the  emnloment  of  a ttornov'   ^    ?.nH    f"  ""'^  '"'"""ed  agricul- 

7754.  0/ agriCtt/^Kra/cn/fi/ic^rs  there  are  considerable  varietv     Thp //.•/ri»^,-  f/^r  i,„:„„  „..4.  j     • 

.nWHiJl^^  ""'T""''^  s«r^<'on,  or  agricultural  doctor,  is  to  be  considered  as  a  rural  professor  ■  and  « 
irttcriL^cta'd'^^^t^rtoro?^^^^^^^^^ 

2y;ri.^.^e';.to'»eTh1r^^lfJJ?ig^ht  o^^^  --'--y  -''  '-P'-">'^  -e  drTn 

UatactrirofVociers'''7h;?n'i''/  °^  ">"  ^P^'^^'^  '*"^  ^"*^or  of  single  pa  ,ers  in  m^g^zi  esf  or  the 
l"S:i'?:  lo"^n';n^unl'aV"''orVlS7o^r'm'ftil'°  ^"'^^^''"^  ^"^  "'^"'^  °''  "^'^  ^"^^'^'^'  '  -''  "^  ^^^ 

ullfrvfmJclfrtZ''  or  ^f/"'""'-''' ^^'''"^'^  (^™/;;«<^<'>-  d' Agriculture  on  d'Economie  Rural,  Fr.  ;  //ocA- 
unrer  von  AcUibau,  or  n.  von  Landwirthschaft,  Gcr.-,  Professor  d' Ai;ricut/,ira,  Span  ■  and  I'rofcssnre 
Rrai"o  iSu  firlrcnf.r'r'"'''^  "^^  permanent  or  national  institStion,  may'be'reckoned  the tghest 
ft?tu?edhv'^noml/V^  ,''-''"'■=  '",",'''  ""^  "  "°'  '^  self-constituted  instructor,  like  the  author;  but  con- 
jure anDointed'nRri'^''  as  capable  of  instructing  the  public.  The  first  public  professor  of  agricu  - 
Sir  H!Pm?Zrk  ;'^'?  ""*'  "'■•  <- "sentry  of  the  University  of  Edinburgh  about  17-H) ;  and  the  next 
higl^yTmtne^nfa^^'i.ri^',  t"nrJl?  Ag--'"'"""' f^hemistry  to  tlie  Board  of  liriculture,  about  1807:  ho?h 
SssorT  in  Uuhlin^  inH  rn,i  eo"nse  lor.s,  independently  of  their  other  merits.  U'here  are  agricultural 
Fhair  and  n  Jn^i  nf?h»  r  "  '"  l',',"""-  ^^'^^^  University  on  the  Continent  there  is  an  agricultural 
^nUn^f  V  .  "  ^  ^^^  German  and  Russian  Colleges  there  are  chairs  for  gardening  (GUrtnerev)  forest 
culture  (Forstwissenschail).  and  rural  architecture  ( Landbaukunst).  ^  toarmerey;,  tore»t- 

Seot.  IV.     Patrons  of  Agriculture. 
,^riy;^!!;3"7fl"""'/K'"°  "  P°'^""'er  of  some  description  of  agricultural  produce,  may  be  considered  a 
promoter  of  the  art  by  causing  a  demand  for  its  productions,    ^fhe  more  valuable  consumers  are  such  as 
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live  on  the  best  bread,  butcher's  meat,  fowls,  and  dairy  products ;  and  the  greatest  of  all  patrons,  both  of 
agriculture  and  gardening,  are  such  as  fare  sumptuously  every  day. 

77t>0.  Aftiateur  ag)  icullurists,  lovers  of  agriculture,  promote  the  art  by  the  applause  they  bestow  on  its 
productions  ;  of  which,  to  a  certain  extent,  they  become  purchasers,  as  of  farming  books,  prints  of  cattle, 
implements,  &c. 

77()1.  Cormuisseiirs,  critical  or  skilful  lovers  of  agriculture,  promote  the  art  in  the  same  way  as  the 
amateur,  but  much  more  powerfully,  in  proportion  as  approbation  founded  on  knowledge  is  valued  before 
that  which  arises  chiefly  from  spontaneous  affection.  By  the  purchase  of  books,  models,  attendance  at 
agricultural  exhibitions,'  &c  ,  connoisseurs  encourage  both  counsellors  and  commercial  agricultujrists. 
Sometimes,  also,  by  their  writings,  of  which  Sir  John  Sinclair  is  an  eminent  exami)le. 

776','.  Employers  of  agriculturists,  whether  of  the  serving  class,  as  bailiffs,  stewards,  &c.,  or  of  the  order 
of  professors  or  artists,  are  obvious  encouragers  of  the  art. 

7763.  Amateur  farmers  are  patrons  on  the  same  principle  as  employers  ;  and  sometimes,  also,  they  effect 
improvements,  or  communicate  valuable  information  to  the  public.  Cline,  the  late  eminent  surgeon, 
and  the  late  physician.  Dr.  Parry,  were  eminent  examples. 

776+.  Noblemen  and  proprietor  farmers  are  conspicuous  patrons.  They  render  the  art  fashionable;  and 
by  the  general  attention  so  directed,  and  consequent  occupation  of  many  minds  on  the  same  subject,  new 
ideas  are  elicited,  and  dormant  talents  called  forth  and  employed.  The  names  of  Kussel,  Coke,  Curwen, 
and  Somerville  stand  preeminent  among  this  species  of  patrons,  and  many  others  might  be  added. 

7765.  Noblemen  and  gentlemen  improvers,  whether  by  planting,  building,  road-making,  establishing 
villages,  canals,  harbours,  &c.  are  evidently  greater  patrons  of  agriculture  than  noblemen  farmers,  since 
their  improvements  affect  society  more  extensively.  As  decidedly  at  the  head  of  tliis  species  of  patron 
may  be  mentioned  the  late  Duke  of  Bridgewater  and  the  present  Marquess  of  Stafford,  and  to  these  names 
might  he  added  a  number  of  others. 


Chap.   II. 

Different  A'inds  of  Farms  in  Britain  relatively  to  the  different  Classes  of  Societt/  luho  are 

the  Occupiers. 

7766.  Cottage  farms  form  the  first  link  in  the  chain  of  temporary  terrestrial  possessions.  They  consist 
of  one  or  more  acres  appended  to  a  cottage,  for  the  purpose  of  enabling  the  occupier  to  keep  a  cow:  if  any 
part  of  this  farm  is  in  aration,  the  labour  is  either  hired  of  some  jobbing  agriculturist,  or  done  by  spade  ; 
or  two  or  more  cottagers  join  together  and  form  a  team  of  tlieir  cows,  with  which,  and  implements  bor. 
rowed  from  the  village  carpenter  or  smith,  they  accomplish  their  labour. 

7767.  Farms  ofiuorking  trtec/ianics.  These  are  larger  than  the  former,  and  are  rented  by  country  black- 
smiths, carpenters,  &c.,  who  often  keep  a  horse  or  a  pair  of  horses.  Botli  this  and  the  former  sort  are  very 
often  injurious  to  the  occupiers,  by  drawing  off  their  attention  from  their  principal  source  of  income  ; 
though  it  must  be  confessed  at  the  same  time,  that  the  idea  of  occupying  land,  and  raising  one's  own  corn, 
clover,  milk,  butter,  eggs,  pulse,  &c.  is  highly  gratifying  ;  gives  a  sort  of  sense  of  property,  and  has  an  air 
ef  independence  and  liberty,  highly  valued  by  men  in  general. 

77ti8.  Farms  of  village  tradesmen  and  shopkeepers.  Many  of  these  men,  such  as  bakers,  butchers, 
grocers,  &c.  keep  a  horse  at  any  rate;  by  renting  a  few  acres  they  are  able  to  keep  another,  and  add  a 
cow,  and  other  minor  species  of  live  stock.  The  attention  required  from  the  master  forms  a  healthful 
recreation,  and  agreeable  variety  of  occupation  ;  and  if  this  recreation  does  not  interfere  with  main  pur- 
suits, there  is  again  of  health  and  respectability. 

7769.  Farms  occupied  with  a  view  to  profit  by  town  and  city  tradesmen.  These  are  on  a  larger  scale 
than  the  last,  and  held  by  stable-keepers,  cow-keepers,  butchers,  corn-dealers.  See.  They  are  often  of 
considerable  size,  mostly  under  grass,  and  managed  by  bailiffs.  Arable  farms  in  such  hands  are  rarely 
well  managed,  as  every  thing  is  made  to  depend  on  manure ;  but  as  less  skill  and  vigilance  is  required  in 
managing  grass. lands,' hay  or  pasture  farms  of  this  description  are  generally  well  manured,  and  conse- 
quently productive.  Tliey  are  seldom,  however,  profitable,  and  it  is  only  because  the  renter  reaps  the  double 
profit  of  grower  and  consumer,  has  some  enjoyment  in  the  idea  of  the  thing,  and  some  increase  of  health 
from  the  requisite  visits  to  it,  that  he  finds  it  suitable  to  continue  his  farming  operations. 

7770.  Farms  occupied  hy  city  tradesmen  for  recreative  enjoyment.  These  are  of  various  descriptions, 
and  generally  managed  by  bailiffs.  They  may  be  considered  as  affording  recompense  only  by  the  amuse- 
ment, exercise,  and  health  which  they  afl'brd,  and  the  interest  in  country  matters  which  they  excite. 
Many  a  worthy  man  thus  throws  away,  almost  at  random,  on  agriculture,  what  he  has  gained  by  trade 
with  the  greatest  industry  and  frugality,  often  joined  to  skill  and  ingenuity.  When  the  farm  promises 
well,  the  tradesman  is  sometimes  tempted  to  sell  his  trade  and  turn  farmer  for  good  (as  it  is  called,  i.  e. 
for  a  principal  occupation),  and  often  ends  in  impoverishing,  or  even  ruining  himself. 

7771.  Farms  attached  to  the  villas  and  country  houses  oftvealthy  citizens.  On  these  the  wealthy  citizen 
plays  at  agriculture,  aided  by  a  skilful  manager  or  bailiff!  Immense  sums  of  money  are  thus  expended  in 
the  neighbourhood  of  large  towns  ;  many  ingenious  practices  are  displayed ;  and  though  nothing  in  the 
way  of  profit  is  ever  expected  to  be  gained,  yet  on  the  whole  an  attention  to  agriculture  is  excited  in  the 
minds  of  wealthy  commercialists,  who  buy  books  on  the  subject,  procure  bailiffs,  approved  implements  and 
breeds  of  stock  ;  and  thus  give  encouragement  to  these  and  other  productions  connected  with  the  subject. 
The  history  of  farming  for  the  last  twenty  years  round  IMinburgh,  Liverpool,  and  London,  afl[brds  some 
curious,  singular,  and  extravagant  examples  of  this  description  of  farming,  and  some  of  a  much  more 
judicious  description. 

7772.  Demesne  farms,  or  such  as  are  occupied  by  the  landed  proprietors  of  the  country.  These  are  of 
a  great  many  different  kinds ;  some  regularly  appended  to  the  i>ark  ;  some  comprising  a  ))art  of  the  park 
separated  by  temporary  fences  ;  and  others  taken  into  occupation  without  regard  to  situation.  Some  pro. 
prictors  take  all  the  farms  on  their  estate  successively  into  their  own  hands,  cultivate  them  for  a  lev  years, 
bring  them  into  excellent  order,  and  then  let  them  to  farmers.  Much  good  is  often  done  by  proprietors 
occupying  land  themselves;  new  practices,  aud  new  kinds  of  vegetables  and  live  stock,  are  exhibited  and 
disseminated;  and  the  landlord  himself,  being  instructed  by  experience  in  the  practice  of  farming,  is 
better  able  to  judge  what  his  land  should  let  for  ;  and  more  likely  to  aiipreciate  good  tenants,  and  sym- 
pathise with  the  losses  of  his  farmers  in  bad  seasons.  Add  also,  that  a  proprietor  in  this  wav  procures 
better  butcher-meat  of  every  kind  than  he  could  generally  purchase  in  the  neighbouring  markets';  and,  if 
he  chooses,  better  legumes  and  roots,  and  even  better  cabbages  and  other  culinary  vegetables  than  he  could 
grow  in  his  kitchen  garden.  The  bailiffs  on  such  farms  are,  or  ought  to  be,  well  educated  men,  brought  up 
to  farming  in  the  best  districts.  They  should  be  well  paid,  and  havesub-bailiffii  under  them.  The  establish- 
ments of  Bedford,  Coke,  Curwen,  Albemarle,  &c.  are  or  were  among  the  most  complete  in  this  kind  of 
farming. 

7773.  The  farms  of  professional  farmers.  It  must  be  obvious,  that  this  class  includes  more  than  nine 
tenths  of  all  the  farms  in  the  country.  They  are  of  every  description  of  soil,  climate,  situation,  &c.  which 
the  country  affords  ;  of  all  manner  of  sizes,  according  to  the  demand  created  by  such  as  follow  farming  as 
a  business ;  and  either  devoted  to  the  general  purposes  of  corn  and  cattle,  or  more  particularly  for  poultry. 


Book  I.  AGRICULTURAL  SURVEY  OF  ENGLAND.  1125 

milking,  dairying,  garden  crops,  hops,  orchard  crops,  grazing,  breeding,  hay,  corn,  wood,  minerals,  as 
stone  quarries,  K-c,  or  to  fisheries.  At  the  origin  of  what  we  now  call  farming,  or  when  the  hiring  of  land 
by  cultivators  succeeded  to  cultivating  them  for  the  landlords,  or  in  partnership  with  the  landlords,  as  is  still 
the  case  in  Italy  and  most  other  countries,  farms  would  of  course  be  small,  and  farmers'  men  of  scarcely 
any  capital  or  consideration  in  society.  Just  emancipated  from  a  state  of  bondage  and  villanage,  the  new- 
created  independent  tenant  could  not  easily  throw  off'  the  chains  which  formerly  shackled  his  mind  and 
prevented  his  energies  from  being  brought  into  action,  and  he  could  have  little  or  no  property  when  he 
had  no  means  of  acquiring  it  but  by  plunder,  or  preserving  it  but  by  concealment.  Hence  the  first  tenants 
were  assisted  by  their  landlords ;  and  one  remnant  of  this  practice,  that  of  allowing  farmers  to  have  a  year's 
rent  always  in  hand,  or,  in  other  words,  not  to  demand  the  rent  till  half  or  a  whole  year  after  it  is  due, 
still  exists  in  some  parts  of  Scotland  and  Ireland.  In  process  of  time,  however,  and  from  various  direct 
and  indirect  causes,  farmers  at  length  acquired  some  degree  of  capital  and  respectability  ;  and  as  they 
naturally  thought  of  employing  the  former,  of  course  farms  began  to  be  enlarged  to  afford  scope,  and 
leases  granted  to  afford  security.  This  practice  has  been  gouig  on  in  Britain  for  more  than  two  centuries 
past,  and  receives  a  fresh  impulse  whenever  the  prices  of  grain  rise  high,  and  continue  so  for  some  time. 
At  no  period  have  they  been  so  high  as  about  the  commencement  of  the  present  century,  and  during  no 
period  have  the  riches  and  respectability  of  farmers  so  much  increased.  More  recent  political  changes, 
however,  have  proved  singularly  disastrous  to  farmers ;  and  till  the  corn  laws  are  either  obliterated,  or 
regulated  on  some  permanent  and  more  moderate  principle,  agriculture  and  its  practisers  of  every  descrip. 
tion  will  remain  liable  to  the  extremes  of  profitable  occupation  and  ruin. 


Chap.   IIL 

Tupogi-aj}Iucal  Survey  of  the  British  Isles  in  respect  to  Agriculture. 

ITIi.  The  British  isles,  as  we  have  already  observed  (1280.),  are,  in  their  present  state,  naturally  and 
politically  more  favourable  to  the  practice  of  the  agriculture  of  ale,  butcher-meat,  and  wheat,  than  any 
other  country  in  the  world.  They  have  their  disadvantages  both  in  climate,  and  in  civil  and  political 
matters ;  but,  i>otwithstanding,  there  is  no  country  in  the  world  where  farmers  or  proprietors- are  so 
respectable  a  class  of  men,  and  where  such  excellent  corn,  herbage,  roots,  and  hay,  either  raw,  or  in  their 
manufactured  state  of  bre.nd,  ale,  and  butcher-meat,  are  brought  to  market. 

777.^.  The  following  outline  of  the  strife  of  agriculture  in  each  of  the  different  counties  of  the  United 
Kingdom  is  taken  from  the  Surveys  published  under  the  authority  of  the  Board  of  Agriculture,  or  the 
Dublin  Society;  from  Marshal's  remarks  on  these  surveys,  and  his  other  writings  ;  and,  in  some  cases, 
from  our  own  observation,  having  at  various  periods,  since  the  year  1805,  been  in  almost  every  county  in 
Britain,  and  in  most  of  those  in  Ireland.  Agricultural  improvement  is  often  of  so  variable  and  fleeting  a 
nature,  that,  notwithstanding  our  utmost  care,  some  things  may  be  found  here  inserted  as  such  that  no 
longer  exist;  and  from  the  period,  varying  from  twelve  to  twenty  years,  which  has  el.ipsed  since  the 
surveys  were  published,  many  improvements  may  have  been  made  deserving  of  insertion  which  are 
omitted.  These  are  unavoidable  defects  attendant  on  this  part  of  our  work  ;  but  though  we  cannot  render 
it  perfect,  yet  we  are  of  opinion  we  can  bring  together  a  sufficient  number  of  facts,  as  to  the  natural  and 
agricultural  circumstances  of  each  county,  as  to  render  it  both  interesting  and  useful  to  the  reader.  We 
regret  much,  that  notwithstanding  our  most  earnest  invitation  to  the  readers  of  the  Gardener's  Magazine 
to  send  us  corrections  and  additions  for  this  part  of  the  work,  yet  we  have  received  so  few,  that  we  are 
unavoidably  obliged  to  send  into  the  world  the  second  edition  of  this  chapter,  in  November,  1830,  almost  as 
imperfect  as  was  the  first,  in  November,  1825. 

Sect.  I.      Agricultural  Survey  of  England. 

Tils.  The  surface  of  England  is  estimateA  at  from  thirty-two  to  thirty-six  millions  of  acres,  with  the 
exception  of  some  mountains  in  Cumberland  and  Westmoreland,  almost  every  where  cultivated,  and 
nowhere  incapable  of  cultivation  ;  in  most  places  varied,  gently  and  beautifully  in  .some  districts,  and 
abruptly  and  on  a  grander  scale  in  others.  The  most  high  and  mountainous  districts  are  those  of  the 
north,  and  the  most  level  those  of  the  east.  The  most  humid  climates  are  those  of  the  north-western 
counties  ;  as  Cheshire  and  Lancashire  ;  and  the  most  dry  those  of  the  south-east,  as  Norfolk  and  Suffolk. 
The  richest  grass  lands  are  in  the  vales  of  the  great  rivers,  as  the  Severn,  Trent,  and  Thames.  The 
richest  arable  lands,  in  Worcestershire,  Warwickshire,  and  in  part  of  various  other  counties;  and  the 
best  farming,  in  Northumberland,  Durham,  and  Cumberland.  The  greatest  variety  of  farming  may  be 
seen  in  the  counties  round  London  ;  and  the  greatest  sameness,  regularity,  order,  science,  success,  and 
the  wealthiest  farmers  in  Northumberland  and  the  county  of  Durham.  The  geology  and  minerals  of 
the  kingdom  are  most  ably  indicated  in  Smith's  Geological  Map  of  England,  Wales,  and  part  of  Scotland, 
imS;  Smith's  County  Geological  Maps,  1819  to  1824;  and  Smith's  Geological  Table  of  British  Organised 
Fossils,  1819.     These  works  are  of  the  greatest  importance  to  landed  proprietors. 

7777.  MIDDLESEX  is  part  of  the  north  side  of  a  vale  watered  by  the  Thames,  and  contains  192,000 
acres,  exhibiting  a  great  variety  of  agriculture.  (Middleton's  Survey,  1806.  Marshal's  Review,  1818. 
Edin.  Gaz.,  1827.) 


1.  Geographical  State  and  Circumstances. 

Climate.  Healthy ;  warmer  near  London,  from  the  fires 
kept  there,  which  consume  800,000  chaldrons  of  coals  annu- 
ally :  stationary  winds  from  the  S.  W.  and  N.  E.,  those  from 
the  S.  W.  blow  6-l'2ths  of  the  years,  N.  E.  8-12ths.  Greatest 
falls  of  rain  from  a  few  points  W.  of  S.  and  are  of  the  lonjjer 
continuance  when  the  wind  has  passed  through  the  east  to  the 
south.  In  spring,  frost  in  the  hollows,  when  none  on  the  hills, 
thermometer  has  been  as  high  as  83",  and  as  low  as  G°  below 

Soit.  By  long  continued  manuring,  the  surface  soil  almost 
every  where  looks  like  loam.  Sand  and  gravel  on  Hampste-id 
Hill.  Loamy  sand  from  Hounslow  to  Colnbrook.  Sandy  loam 
on  west  side  of  Hanwell  and  Hounslow.  Stronj;  loam  about 
Ryslip,  Tinner,  Harrow,  and  South  Mimnis ;  loam"  clay 
between  Uxbridge  Common  and  Harefield.  Clay  of  the  most 
adhesive  and  ungrateful  kind  about  Hendon  and  Hifihwood 
Hill :  peat  from  Kickmansworth  to  Staines,  on  a  substratum 
of  the  gravel  of  flints.  Marsh  land  or  rich  loam  deposited  from 
still  water  in  the  Isle  of  Do^s,  and  on  the  Lea  and  Coin. 

Siirfijce.  Gently  waving;  highest  tnwarils  the  north.  Hamp- 
fitead  400  feet  above  the  level  of  the  sea.  One  mile  fronr 
London  on  the  Klngsland  iload,  the  stuface  of  upwards  of 


1000  acres  is  loweretl  at  an  average  five  feet  from  the  brick 
earth  dug  out,  which  of  ordinary  quality  has  produced  4(K)0^. 
per  acre;  and  when  marly,  for  malms  orwhite  bricks,  20,000/. 
per  acre.  Brick  earth  formerly  100/.  per  acre,  now  ."JOO/.  per 
acre.    An  acre  at  four  feet  deep  jields  four  millions  of  bricks. 

Miticrtil  stratti.  1.  Cultivated  surface.  2.  Gravel  of  flints, 
5  or  10  feet  in  thickness.  3.  I.ead  or  blue  clay,  200  or  .TOO  feet 
in  depth.  4.  Marine  sediment,  3  or  4  feet  in  depth.  .5.  Loose 
sand,  gravel,  and  water,  the  latter  arising  in  such  quantities  as 
to  prevent  digging  deeper. 

Water.  Abundant  and  excellent.  The  Thames,  from  Ox- 
ford to  Maidenhead,  falls  about  24  feet  in  ten  miles;  from 
Mai<leTihead  to  Chertsey  Bridge,  19  feet  in  ten  miles  ;  thence 
to  ISIortlake,  13  feel  per  ten  miles;  and  to  London,  one  foot 
per  mile  ;  from  London  the  fall  diminishes  till  it  is  lost  in  the 
sea.  Tide  flows  twenty-three  miles  up  the  Thames.  Spring 
water  fotmd  at  various  depths,  from  6  to  3U0  feet ;  the  latter, 
the  deptli  of  Paddington. 

Mineral  nuitera  at  East  Acton,  Hampstead,  and  Bagnigge- 
wells  ;  chaMieates  little  used. 

Fish  cnufiht  ill  the  Thmnts.  Sturgeon,  salmon,  tench,  barliel, 
roach,  dace,  chub,  bream,  gudgeon,  ruffe,  bleak,  eels,  smelts, 
and  floiuiders. 
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STATISTICS  OF  AGRICULTURE. 


Part  IV. 


2.  State  of  Property, 

Estatet  and  thvir  maimacmciU.  Generally  under  the  care  of 
attnmevs,  and  bacUv  maiiat;td. 

Temircs.  Much  freehold,  considerable  extent  of  copyhold, 
some  church,  college,  and  coxporatioa  land. 

3.  Buildings. 

Houses  qf  propfietori.    Numerous,  splendid,  commodious. 

l-'amt-hotises,  offices^  repairs.  Oldest  built  with  timber  lathed 
and  plastered,  roofs  thalchetl ;  erected  piecemeal ;  situated  in 
Tillages,  sides  of  lanes,  and  near  large  ponds.  Those  built 
■within  the  present  century,  of  brick,  and  covered  with  tiles. 
Faimcry  of  Sutton  Court,  Chiswick,  Wiikgreen,  and  Isle- 
worth,  models  of  their  kind.  Very  few  buildings  required  on 
hay  farms. 

Cottuf^es,  brick  and  tiled,  and  generally  in  villages ;  formerly 
with  right  of  common,  now  done  away  by  enclosures. 

4.  Mode  of  Occupation. 

Size  qf  farms.  Generally  small  compared  with  other  coun- 
ties ;  three  cow-farms  near  town,  from  ^OU  to  GlK)  acres  each, 
rented  at  from  200U/.  to  5000/.  each.  Many  of  200/. ;  average 
of  county  100/. 

Character  fif' the  farmers.  Four  classes.  1.  Cow-keepers, 
gardeners,  and  nurserymen.  2.  Amateur  farmers  of  fortune, 
o.  Amateur  farmers, 'who  have  left  othtr  pursuits.  4.  Com- 
mercial or  professional  farmers,  equal  in  numbtir  to  half  the 
others. 

Rural  artificers.  Bad  ;  impossible  to  get  any  agricultural 
Implement  or  machine  madeon  a  good  principle  by  the  country 
artificers;  but  able  mechanics  in  London  ;  Cottam  and  Halltn, 
Wykes  and  Phillips,  Snowden,  and  especially  Weir,  aNoith- 
uinberland  man,  and  practically  acquainted  with  agriculture. 

Rent  paid  in  money,  sometimes  a  small  part  in  butter  and 
cream  at  fixed  price's.  Varies  from  lUjt.  to  10/.  per  acre,  or 
higher  for  nurseries. 

Tithes  in  many  places  taken  in  kind,  in  some  coinpounded 
for  annually,  or  for  a  fixed  period. 

Poor^  and  the  rates  for  their  reliefs  average  3*.  f>(/.  per  acre. 

Leases,  general.  Often  for  fourteen  and  twenty-one  years, 
drawn  up  by  lawyers — *'  a  composition  of  obsolete  unintelli- 
gible covenants.'* 

Expense  and  profit.  Expenses  on  entering  a  farm,  greater 
than  in  distant  places  :  profits  seldom  more  than  a  mei  e  sub- 
sistence to  the  farmer,  xhe  increase  of  canals,  and  the  pro- 
spect of  steam  carriages  and  locomotive  steam-engines  on  rail- 
roads, is  rapidly  rendering  distant  and  near  farms  and  farmer:** 
profits  on  a  level. 

5.  hnplements. 

All  bad;  plough  barbarous;  threshing  mills  rare. 

6.  Enclosing. 

Now  mostly  enclosed.  Nineteen  commons  enclosed  from 
1800  to  18U6,  containing  ^0,000  acres  and  upwards.  Old 
fences  of  a  mixture  of  white  and  black  thurn,  maple,  hazel, 
briar,  crab,  damson-plum,  fitc. ;  new  of  wl-.lte  thorn  with  ditch 
and  bank  ;  gates  mostly  tive-baried,  and  of  oak;  enclosures  too 


7.  Arable  Land. 
About  14,000  acres;  wretchedly  managed,  ploughed  with 

teams  of  three  or  four  horses ;  rotation  genertdly  fallow,  wheat, 
beans. 

8.  Grass  Lands. 
Meadows  better  managed  ;  hay-making  good. 

9.  Gardens  a?id  Orchards. 
From  Kensington  through  l^lammcrsmith,  Chiswick,  Brent- 

foid,  Isleworth,  and  Twickenham,  seven  miles  of  garden 
ground ;  may  be  denominated  the  great  London  fruit  garden, 
north  of  the  Thames.  An  upper  and" under  crop  taken  at  the 
same  time;  the  upper  the  fruits  on  trees;  the  under  straw- 
Iwrries  and  various  herbaceous  cro])s.  To  increase  shelter  and 
warmth  in  autumn,  they  raise  banks  of  soil  3  feet  high,  facing 
the  south,  and  sloped  to  an  angle  of  45"  ;  on  these  they  plant 
endive  in  September,  and  near  the  bottom,  from  October  to 
Christmas,  llK-y  drill  a  row  of  ]je  is ;  the  endive  is  preserved 
from  rottiJig,  and  the  peas  come  to  maturity  nearly  as  early  as 
if  under  a  wall.     The  springs  here  lie  eight  or  ten  f^^et  under 

7778.  SURREY.  A  surface  of  5I9,0K)  acres  beautifully  varied  :  poor  and  heathy  in  the  west,  chalky 
in  the  east,  and  clayey  in  the  south.  The  ticld  cultivation  of  clover  and  turnips  appears  to  have  first  taken 
place  in  this  country.  {StercHA07i's  Survey,  I8ia  Malcolm's  Survey,  18U9.  Marshal's  Review.  1818. 
Smith's  Geological  Map,  1S2I.     Edin.  Gaz.,  I&i7.) 


the  surface,  and  the  water  Is  raised  from  the  trelU  by  a  bucket 
and  lever,  balanced  by  a  stone.  C/'A'-  132.)  Three  thousand 
acres  of  garden  ground  here,  employini;  five  persons,  a  man, 
his  wife,  and  three  children,  per  acre,  cluring  the  winter  half- 
year,  and  during  summer,  five  i>ersons  more,  chiefly  Welsh 
women.    Kstimated  produce  lOO/.  per  acre. 

Kitchen  gardens.  Much  fresh  littery  dung  required  for 
growing  mushrooms,  early  cucumbers,  salads,  potatoes,  aspa- 
ragus, «c.  Consumption  of  the  metropolis  and  its  environs, 
for  fruits  and  vegetables,  estimated  at  upwards  of  a  million 
sterling  per  zmnum.    Several  farming  gardens  pay  1000/.  per 

Nursery  grounds.  About  1500  acres,  producing  75,000/. 
a  year. 

10.  Woods  and  Plantations. 

Copses  and  rvoods  decreasing  for  ages:  still  a  few  acres  near 
Hampstead  and  Highgate. 

Hedgerow  iitn/jer  much  disfigured  by  being  pollarded  or 
pruned  to  may-poles. 

f^'itlon's  or  asters.  Many  islets  on  the  Thames,  rented  by 
basket- makers,  and  planted  with  osiers ;  also,  wet  borders  of 
the  river  so  planted.  Species  i'alix  vitellina,  amygddlina,  or 
almond-leaved,  and  vimin^lis,  or  osier;  willows  wht-n  cut 
made  up  in  bund!e^,  or  boults,  forty-two  inches  round,  at  six- 
teen inches  aliove  the  but-ends. 

11.  l77iprovements. 

Draining,  to  carry  off  surface  water.  The  mode  of  making 
surface  gutters  on  meadows,  by  means  of  an  addition  to  cart- 
wheels (3y79.)>  invented  by  the  reporter. 

Manure  produced  in  London  by  30,000  horses,  SOOO  cows, 
and  700,000  human  beings,  equals  500,000  lodd^;  of  which, 
hdf  is  ciirried  into  the  Thames  oy  the  sewers,  including  ninety- 
nine  per  cent  of  the  night  soil. 

V2    Live  Stock. 

IvPss  live  stock  on  the  farms  of  this  county  than  In  any  other : 
no  breeding.  Short  homed  cows  of  Holderness  chietiy  used  by 
milkmen:  number  kept  S5(X) ;  average  produce  nine  quarts 
per  cLiy  ;  fed  on  hay,  turnips,  brewer's  grains,  linseed  cake  and 
jeJly,  and  grass  :  retail  dealers  adulterate  the  milk,  preferring 
dirty  water  to  clean ;  and  adulterate  the  cream  by  adding 
molasses  and  a  little  salt.  Very  little  butter  made  in  the  county. 
Brewer's  drays  sujiplied  with  horses  from  the  Btrk^hire  far- 
mers, who  buy  them  young  from  Northamptonshire,  and  work 
them  two  or  three  years  before  they  sell  them.  Not  more  than 
one  dove-housft  in  the  county  ;  but  many  pigeons  kept  in 
empty  wine  piites  set  upon  posts,  fifteen  or  twenty  fe£t  high, 
and  many  kept  by  journeymen  tradesmen,  pigeon  fanciers  in 
the  poorer  pans  of  London,  and  most  other  towns  and  villages 
of  the  county. 

13.  Rural  Economy. 

Half  the  manual  labour  done  by  the  job ;  labourers  ruined  in 
morals  and  constitution,  by  the  public  houses*  Gentlemen's 
servants  a  bad  and  contaminating  set* 

14.  Political  Econotny. 
Highways  of  the  parishes  good,   turnpike  roads  generally 

managed  on  Macadam's  principle,  and  good;  several  canals 
terminate  in  or  near  London;  and  New  River  for  supplying 
water;  fairs  on  the  decline.  Ui.bridge  the  greatest  corn  market 
next  to  Alark  Lane.  Great  cattle  markets,  Houn.slow  and 
Sniithfield.  (Commerce  great.  Manufactures  not  many ;  cor  - 
sidering  agriculture  as  a  manuTacture,  and  the  soil  as  the  raw 
material,  and  worth  16j.  per  acre,  at  an  average  of  England  ; 
it  is  increased  in  value  to  5/.  or  525/.  per  cent.  Distilleries  and 
breweries  numerous. 

15.  Obstacles  to  l7nprovement. 
Tithes,  land-agents  bemg  altornej-s,  bad  leases,  bad  rural 

artificers,  bad  and  thieving  servants. 

16.  Miscellaneous  Observations. 
Society  of  Arts,  Veterinary  College,  excellent  institutions. 

Fines  called  heriots  should  be  removed  ;  weights  and  measures 
lately  regulated  ;  much  damage  is  done  by  game. 

17.  Mea7is  of  l77iprove77ient. 
Ample  in  the  metropolis,  and  the  progress  rapid;  in  the 

countiy,  want  of  intelligence  the  grand  drawback. 


1.  Geographical  State  and  CircuniMances. 

Climate.  Healthy  winds  S.\V.  and  W. :  seldom  blows  from 
any  point  between  N.W.  and  N-E.  for  any  time.  East  winds 
in  spring,  and  then  weather  cold,  raw,  and  drizzling.  Most 
rain  falls  when  the  wind  is  S.S.M'.  or  S. 

Soils.  Various  and  most  irregularly  distributed  ;  a  broad 
xone  of  tenacious  clay  bordering  Sussex :  patches  ot'  brick  earth 
at  Walworth,  Sutton,  and  Stoke.  (Considerable  extent  of  chaik 
hills  from  Croydon  to  Nuttfield,  and  thence  narrowing  to  tlie 
western  extremity  of  the  county.  A  good  deal  of  black  rich 
land  interspersed  among  all  the  soils. 

Surface.  St.  Anne's  Hill,  Cooper's  Hill,  and  Richmond  Hill 
celebrated;  Leiih  Hill  the  highest,  commands  a  prospect  of 
from  thirty  to  forty  miles  on  every  side. 

Jtiinerals.  Iron  ore,  fuller's  earth,  lirestone,  limestone,  and 
chalk.  Iron-works  on  the  decline,  on  account  of  the  deaniess 
of  fuel.  Abundance  of  fuller's  earth  in  the  southern  part  of  the 
county,  which  has  been  dug  since  the  l>eginnmg  of  the  eigh- 
teenth century.  Excellent  firestone :  when  first  quarried  soft ; 
kept  under  cover  a  few  months  becomes  compact,  and  alile  to 
endure  the  action  of  a  common  (ire.  Owing  to  this  stone, 
Dawson,  proprietor  of  the  Vauxhall  plate-glass  works,  can 
make  plates  of  such  a  size  as  to  surprise  the  French,  from 
whom  he  discovered  the  art  of  plate-glass  making  in  the  dis- 
puise  of  a  common  labourer.  Excellent  limestone  at  Dorking, 
which  hardens  under  water;  contains  a  little  flhit.  Chalk 
used  chiefly  as  a  manure.  The  sand  about  llyegate  the  linest 
in  the  kingdom,  and  in  considerable  deniaiid  tor  egg  and 
hour  glasses,  writing-sand  boxes,  &:c  At  Nonsuch,  there  is  a 
bed  of  brick  earth,  from  which  f^trc  bricks  and  crucibles  are 
made. 

li'ater.  Scarce  in  many  places,  particularly  on  the  chalk. 
Several  sup)>lit--s  procured  round  London,  by  boring  down  from 
one  hundred  to  five  hundred  feet  to  the  chalk  suatuin,  where 


the  water  is  excellent,  soft,  and  abundant.  Artesian  (from  the 
county  of  Artois,  where  such  wells  were  first  broi-ght  into 
notice,)  wells  are  now  so  numerous  in  the  neighbourhood  of 
London,  that  in  places  where  the  water  formerly  rose  in  the 
bore  three  or  four  ftet  aliove  the  surface,  it  will  now  scarcely 
reach  the  surface.  (Mug.  Nat.  Hi!,t.  vol.  ii.  and  iii  ) 

lish  pornls  common  on  the  heaths,  at  the  western  side  of 
the  county  ;  have  been  ustd  for  upwards  tf  two  centuries, 
for  breeding  and  rearing  carp  and  other  fish.  One  of  the 
largebt,  containing  one  hundred  and  fifty  acies,  is  near 
Hersham. 

Mineral  rvuters  numerous.  Epsom  water  is  impregnated 
with  sulphate  of  magnesia,  and  is  purgative.  Epsom  salts 
oi  iginally  made  there,  now  chiefly  from  common  salt  water  at 
Lymington  in  Warwickshire.  The  other  springs  are  more  or 
less  impregnated  with  sulphate  of  magnesia,  c^bonate  of  lime, 

tl.  State  (f  Property. 

No  targe  estates:  largest  10,000/.  a  year.  Yeomanry  not 
numerous;  but  some  gentlemen  round  Guildford  faim  their 
own  estates  of  from  200/.  to  400/.  pt-r  annum.  Estates  mostly 
managed  by  attorneys;  so  far  proper  as  to  law  terms,  but  as 
absurd  as  to  agricultural  restrictions,  as  it  would  be  to  employ 
a  farmer  to  draw  up  the  covenants  in  technical  language.  Till 
the  farmer  becomes  active,  inquisiUve,  free  from  prt-judice, 
and  intelligent,  no  covenants,  or  care  of  attorneys  and  stew  ards, 
will  prevent  him  from  injuring  hin^self  and  nis  landlord  by 
bad  husbandry.  When  he  fitcomes  active,  &t.  he  will  take 
care  of  the  landlord's  interest  for  die  i^ke  of  his  own  ;  and  the 
first  step  to  forcing  the  farmer  to  become  active  and  intelligent 
is  to  leave  hini  to  the  exertions  of  his  own  mind.  Tenures 
chiefly  freehold. 

o.  Buildings. 

Few  counties  that  can  vie  with  Sunty  in  the  number  and 
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el^ance  of  Its coontry  seats.  {Encye.  qfGardeny  Surrey.)  Pos- 
sesses a  great  advantage  over  the  north  and  east  of  Mitldle- 
sex  and  Ks^ei,  in  this  respect,  as  the  prevalence  of  the  S.\V. 
winds  drives  away  the  smoke  of  Lx>ndon.  Proprietors 
generally  reside  on  their  estates,  and  eagerlv  introduce  im- 
provements. 

Farm  houses  and  offices.  Ruinous  and  mean  in  the  weald,  or 
clavey  district  borilerins  on  Sii;»sei;  better  in  other  places. 
Oldest  of  brick  covered  with  slate,  stone,  or  brick  nog^ing  and 
tiles ;  situations  seldom  central  or  convenient  to  the  farm,  in 
villages.  Stables  not  divided  into  stalls.  Cow-houses  near 
London,  good-  Cottages  often  large,  convenient,  and  pictur- 
esque; with  a  porch,  a  flower-plat,  and  vine  in  front. 

DriiJciitg  ponds.  Great  attention  paid  to  these  on  the  Surrey 
hills ;  generally  a  first  pond,  where  the  water  deposits  its  gross- 
est dirt  and  mud  before  it  enters  the  second. 

4.   Occupation. 

Farm>  of  ail  sizes,  but  mostly  small,  forty  and  fifty  acres  to 
three  hundred.  Largest  farm  between  Guildford  and  Famham 
is  AVanborough;  it  contains  1,600  acres;  formerly  occupied 
by  Morris  Birkbeck,  and  now  by  his  son.  Average  size  one 
hundred  and  seventy  acres.  Tendency  to  large  farms,  by  which 
the  public  is  unquestionably  benefited,  certainly  by  the  saving 
of  labour,  and,  in  all  probability,  by  the  superior  cultivation 
and  increased  produce.  The  driven  out  farmer  may  generally 
support  or  enrich  himself  equally  well  though  in  a  ditFerent 
line  of  life.  **  But  in  every  country,  in  all  situations  and  cir- 
cumstances, and  in  our  own  country,  particularly  in  the  situ- 
ation in  which  it  is  now  placed,  it  is  of  the  highest  importance 
to  consider,  whether  a  mere  increase  of  wealth  may  not  be 
purchased  too  dearly;  whether  it  be  prudent  or  wise  to  dimi- 
nish the  number  of  those  whose  souls  are  knit  to  their  native 
land,  by  stronger  ties  than  are  known  to  the  mere  manuf  c- 
turer.  To  the  patriot,  it  can  be  little  satisfaction  to  see  his 
country  the  richest  in  the  world,  if  the  measures  and  causes 
which  make  it  rich  diminish  in  the  most  tritling  degree,  its 
independence  ;  either  by  raising  any  passion  above  the  love  of 
our  country,  or  by  diminishing  the  number  of  those  who  must 
bt;  its  most  natural  and  powerful  defenders.  To  the  moralist  it 
can  aHbrd  little  pleasure  to  be  told,  that  by  the  saving  of  agri- 
cultural labour,  the  manufactures  of  his  country  will  be  ex- 
tended or  increased,  if  he  perceive  that  by  the  change  of 
employment  the  health  and  virtue  of  part  of  the  community 
are  sacrihced."  {Stevenson) 

Famurs.  Old  class  about  the  clayey  wealds,  equal  enemies 
to  improvements  in  agriculture,  and  reljutations  in  morals : 
have  no  idea  of  educating  their  sons,  and  so  little  of  the  spirit 
of  commerce,  that  they  prefer  selling  their  grain  to  an  old 
customer  at  a  lower  price  than  taking  a  higher  from  a  new 
one.  Go  to  market  in  pound  frocks,  the  dress  of  their  fore- 
fathers, and  shy  and  jealous  to  strangers.  Nearer  town  the 
farmers  are  more  on  a  level  with  the  age;  but  tither  unable 
or  unwilling  to  communicate  information  ;  some  exceptions 
of  liberal,  enlightened,  and  communicative  men.  Many  trades- 
men have  turned  farmers,  and  occupy  lands  near  town. 

ReiU  low.  Tithe  rjgidly  exacted,  poor's  rates  and  other  out- 
goings high. 

Leases  general,  for  foujrteen  or  twenty-one  years,  or  on  three 
Uves. 

5.  hnplements. 

Great  variety  of  ploughs,  swing  ploughs,  the  Scotch  swing 
plough  used  only  in  two  places;  bad  effect  of  so  manydifTerent 
sorts  of  ploughs  on  the  servants.  The  cultivator  used  by  Birk- 
beck, and  highly  approved  of:  — with  six  horses,  goes  over  eight 
acre*  in  a  day.  liter's  friction  threshing-machine  introduced 
in  a  few  places,  and  found  to  succeed  :  but  it  threshes  very 
slowly,  and  has  no  advantages  over  Meikle's,  but  that  of  not 
breaking  the  straw  of  wheat.  This  advantage  is  too  tiifling 
ever  to  render  it  general.  Very  few  winnowing  machines. 
Sowing  troughs  in  use,  the  advantage  of  which  is,  that  the 
sower  fills  it  himself  instead  of  having  a  woman,  toiling  through 
rough  ground.  Smut  machines  also  in  use,  in  one  or  two  in- 
stances.    ('i79G.) 

6.  Arable  Land. 

Proportion  considerable,  tillage  bad.  Drilling,' though  intro- 
duced by  Duket  of  Ksher,  and  strongly  recommended,  li  con- 
fined to  a  few  adjoining  parishes,  where  the  soil  is  light. 
Fallowing  on  clays  genercil,  but  most  imperfectly  executed. 
notations  generally  good. 

Turnips,  supposed  to  have  been  grown  in  Surrey  as  long  or 
longer  than  in  any  county  in  England.  Sir  R.  Weston,  of 
Sutton,  having  described  the  Flanders  culture  in  1643,  and 
as  he  addressed  his  book  to  his  sons,  it  is  thought  they  would 
attempt  culture.  Very  badly  cultivated  at  present,  and  seldom 
in  raised  drills.  The  Siberian  turnip  has  been  tried ;  it  is  a 
variety  between  the  cabbage  and  turnip,  but  with  a  root  in- 
ferior *in  point  of  size  and  flavour  to  the  latter,  and  a  branchy 
loose  top  :  it  does  not  seem  adapted  for  field  culture,  though  as 
a  novelty  it  deserves  trial  and  attention.  Carrots  answer  well 
on  the  sandy  soils.  Potato  tops  sometimes  given  to  cows,  cut 
when  in  flower ;  a  bad  plan  with  a  view  to  the  tubers.  Clover 
introduced  by  Sir  R-  \Veston  at  the  same  time  as  turnips- 
Saintfoin  succeeds  well  on  calcareous  soils,  producing  good 


crops  for  eight  vears.  In  forming  a  new  road  though  a  field  ot 
saintfoin,  between  Crovdon  and  Godstone,  the  roots  were  found 
to  havepenetrated  several  yards  below  the  stirface.  The  culture 
of  hops,  brought  from  Suffolk  to  Famham  about  A.D.  1600; 

K refer  a  calcareous  sub-soil:  occupy  S00,y00  acres.  Famham 
ops  esteemed  more  than  others,  because  picked  earlier,  and 
hence  more  delicate,  and  better  sorted.  Pqipermint,  lavender, 
wormwood,  chamomile,  liquorice,  and  poppy,  erown  near 
Mitcham;  and  more  extensively  than  in  any  other  county. 
One  hundrt;d  acres  of  peppermint.  Elecampane,  rhubard, 
soapwort,  coltsfoot,  vervain,  angelica,  rosemary,  the  damask 
and  red  roses,  hyssop,  horehound,  marsh  mallow,  pennyroyal, 
and  several  acres' of  daisies,  wall-flowers,  sweet- wilhams,  prim- 
roses, violets,  pinks,  batchelors-buttons,  and  the  like,  are  also 
grown  for  Covent  Garden  market,  where  they  are  cairied, 
either  as  entire  plants  in  (lower  with  balls  for  planting  in  town, 
flower-pots  or  in  pots,  or  the  flowers  are  gathered  and  sold  for 
nosegays.    AVeld  is  grown  in  a  few  places. 

7.  Grass  Land. 

But  in  small  proportion  to  the  rest ;  most  pasture  in  the 
wolds.  Paring  and  burning  considered  by  Birkbeck  as  the  best 
first  step  of  breaking  up  old  grass  lands. 

8.  Gardens  and  Orchards. 

Asparagus  grown  in  great  quantities  at  Mortlake,  East 
Sheen,  and  Battersea.  Radish  and  other  seeds  also  grown 
extensively  at  Battersea.  Onions  for  seed  at  IMortlake  and 
Barnes:  though  chiefly  at  Deptford.  Three  thousand  five 
hundred  acres  of  Surrey  employed  in  raising  vegetables  for  the 
London  market.  Orchards  attached  to  many  of  the  farms, 
sufficient  to  supply  from  four  to  twelve  hogsheads  of  cider. 
Generally  in  a  very  bad  state  of  cultivation  ;  trees  covered  with 
moss ;  many  walnuts  grown  at  Norbury,  and  at  some  other 
places ;  produce  20  to  30  bushels  per  tree. 

9.  IVoods  and  Plantations. 

The  wold  formerly  a  wood  :  some  copse  there  still :  shoots  for 
hoops  grown;  charcoals  for  jiunpowder  made  fiom  hazel,  dog- 
wood, &c.;  common  charcoal,  hop-poles  and  faggots.  Box  Hili, 
formerly  called  \\'hitehill,  by  tradition  orginally  cultivated,  till 
the  Earl  of  Arundel,  in  the  reign  of  Charles  1.,  brought  box 
trees  from  Kent,  and  planted  there.  l\Iany  with  good  reason 
think  it  not  planted,  but  aboriginal.  Soil  of  the  hill,  pale  loam 
or  chalk;  timber  now  all  cut;  brought  only  five  pounds  per 
ton.  Many  fir  trees  on  chalk  hill :  at  Crowhurst,  one  fifty  feet 
high  and  thirty- six  in  circumference.  Brooms  made  from 
the  ware  or  spray  of  birch  to  a  great  extent.  Fine  limes  at 
Beck  worth.  Osier  holts  or  grounds  about  Chertsey  and  B>  fleet, 
brouj;ht  the  same  rent  one  hundred  and  fifty  years  ago  which 
they  do  now.  Furze  grown  for  the  burning  of  bricks;  sown 
both  broadcast,  and  in  drills ;  cut  every  three  years,  and  bound 
like  com,  then  stacked. 

10.  Heaths,  Commons,  and  Co7nmon  Fields. 

Extensive  heaths  on  south-west;  surface  flat,  soil  back  sand, 
and  gravel.  A  number  of  commons,  and  great  extent  of  com- 
mon-field lands. 

IL  Iinprovements. 

Braining,  paring,  and  burning.  Manuring  with  London 
manure  of  a  great  variety  of  kinds. 

12.  Live  Stock. 

Very  inconsiderable ;  only  six  hundred  and  nineteen  cows, 
kept  for  supplying  London  with  mil*.- 

Duket  of^  Esher  used  to  rear  calves  to  a  great  extent;  many 
cattle  fed  by  the  distillers  and  starch  manufacturers-  Adam 
of  Mount  Nod,  one  of  the  archi:ects  of  that  name,  has  con- 
structed extensive  buildings  for  cattle,  and  stall-feeds  six 
hundred  at  a  time.  Sheep  kept  in  considerable  numbers  on 
the  chalk  hills  and  wealds.  Birbeck  has  been  very  successful 
in  cross-breeding  with  merinos,  that  is,  with  the  R\eland 
merino  of  Dr.  Parry,  and  the  South  Down.  Immense  number 
of  pigs  fed  at  the  distilleries,  and  of  geese  kept  on  the  wealds. 
Dorking  hens  are  well  known-  (744.'5-)  A  hare  warren  near 
Banstead  Downs,  already  described.  (7563.) 

13.  Rural  Economy. 

Hands  scarce ;  servants  unsettled ;  prejudiced,  like  many 
of  their  masters,  against  all  new  practices. 

14.  Political  Economy. 

Bad  roads,  though  flints  and  other  good  materials  abound 
in  many  places.  An  iron  itiilway  between  Wandsworth  and 
AV'estham  for  general  use ;  the  first  in  the  kingdom  of  that 
kind,  the  rest  l^ing  confined  to  the  carriage  of  goods  belong- 
ing to  individuals ;  this  open  to  all  who  choose  to  employ  the 
waggons ;  as  a  canal  is  open  to  all  p-ho  choose  to  employ  the 
boats.  Though  on  a  level,  and  admitting  of  carriage  both  ways, 
yet  not  found  to  pay.  The  first  canal  locks  in  England  were 
erected  on  the  \Vev.  Sir  R.  Weston,  of  Sutton,  brought  the 
contrivance  from  flolland  ;  and,  under  his  direction,  the  Wey 
was  rendered  navigable  from  Guildford  to  Wevbridge,  about 
1690.  Numerous  fairs;  several  flour,  paper,  and  oil  mills.  An 
exttnsive  iron  work  at  Garratlane,  near  Wandle;  a  mill  for 
staves  at  Stoke ;  a  delft  manufactory  at  Mortlake.  A  hori- 
zontal air-mill  of  a  new  construction  at  Battersea  bridge; 
several  distillers,  brewers,  and  starch  manufacturers.  Poor, 
and  degraded.    Poor's  rates  enormous. 


7779.  SUSSEX.  A  maritime  county  of  upwards  of  900,000  acres  ;  distinguished  by  chalk  hiUs  and  ex- 
tensive wealds,  a  rich  soil,  but  little  excellence  or  variety  of  agriculture  :  excels  in  South  Down  sheep. 
\a  Young's  Sussex,  1809.     Marshal's  Heview,  1818.     Srnith's  Geological  Map,  1819.     Edin.  Gaz.,  1827.) 


1.  Geographical  State  and  Circumstances. 

Climale.  Warm  in  western  parts,  bleak  on  South  Down  hills  ; 
westerly  gales  violent,  unroof  stacks,  hedges  injured  by  the 
sprav  of  the  sea. 

So'il.  Chalk  nearly  the  universal  soil  of  the  South  Down 
hills;  clay  of  the  wealds,  which  constitutes  more  than  half 
the  surface  of  the  county.  Rich  land  about  Chichester,  and 
sand  and  gravel  in  a  few  places. 

Surface  hilly,  most  so  where  the  soil  is  chalk.  No  high 
hills. 

Minerals.  Sussex  or  Petworth  marble  used  by  the  statuaries, 
but  not  generally.  Limestone,  ironstone,  sandstone,  chalk, 
marl,  and  fuller's  earth. 

2.  State  of  Property. 

Largest  estate  750(W.  a  year.  Most  proprietors  hold  land 
in  ti]£ir  ovn  occupation,  and  pay  great  attention  to  its  cul- 

4 


ture,  as  E.  of  Egremont,  D.  of  Richmond,  E.  of  Chichester, 
Lord  Shertield. 

3.  Buildings. 

Noblemen's  seats  splendid,  of  stone:  farm-buildings  gene- 
rally of  stone;  on  the  South  Downs  built  of  flints:  houses 
very  generally  faced  with  tiles,  which  keeps  the  walls  dry. 
Corn  generally  stacked  on  circular  stone  riers,  which  prevents 
vermin.  Sheep-yards,  or  permanent  folds  walled  round,  and 
furnished  with  sheds  and  hay-racks,  have  been  built  by  EUman 
and  some  other  eminent  sheep  farmers  on  the  Downs.  Large 
wooden  bams.  Cottages  of  stone,  and  on  the  Downs  of  flints, 
and  more  comfortable  than  in  many  parts  of  England.  Mag- 
nificent semicircular  pij^ery,  erecttd  by  E.  of  Egremont,  at 
Petworth. 

4-  Mode  of  Occupation. 

The  most  extensive  farms  on  dry  soil*.    Average  of  the 
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wealds  100  acres.  Size  on  the  Downs  V200  to  2000  acres. 
Tithe  taken  in  kind  in  many  places,  m  others  compounded 
for.     Poor's  rates  high. 

5.  Impiefucnts. 
Ploiish  with  two  wheels,  large  and  singularly  clumsy.    The 

Rotherham  plough  introduced,  and  deemed  a  real  improve- 
ment. Several  excellent  new  implements  introduced  by  the 
noblemen  already  mentioned. 

6.  Enclosing. 
County  enclosed   from    earliest    antiquity ;    fields   small  ; 

hedges  very  irregular  and  broad.  White  thorn  fences  at  Good- 
wood, by  the  Duke  of  Richmond,  trained  in  a  masterly  man- 
ner ;  being  like  walls,  or  rather  hogged  manes  of  verdure  rising 
from  the  earth. 

7.  Amble  land. 
Tillage  bad,  three  or  four  horses  to  a  plough  with  a  holder 

and  driver  ;  plough  from  one  half  to  three  quarters  of  an  acre 
a  diy;  fallowing  general  on  the  stiH'  soils.  Rotation  bad, 
baiiey  often  follows  wheat.  Wheat  trod  in  on  the  sandy  lands ; 
threshed  by  flail,  and  generally  cleaned  with  a  shovel  and 
broOitt  ;  one  or  two  threshing  and  winnowing  machines.  Oats 
a  great  deal  cultivated  on  the  wealds.  Peas  much  cultivated 
on  the  South  Downs.  Hops  much  cultiv;ited  on  the  e.i&iern 
part  of  tbe  county  ;  but  not  found  profitable.  Rhubarb,  and 
the  poppy  For  opium  cultivated  by  E.  of  Egremont.  The  roots 
of  the  rhubarb,  after  growing  seven  or  eight  years,  are  taken 
up,  washed,  dried  in  the  sun,  and  then  cut  in  slices  and  dried 
on  the  hot -house  flues.  (6176.)  Im-isions  are  made  in  the  poppy 
Iteads,  and  the  exuded  juice,  when  dry,  scraped  oil'  into  an 
earthen  vessel,  di'ied  in  the  sun,  and  preserved  for  use.  Inci- 
sions are  made  as.  long  as  milk  flows.  Andr^,  the  domestic 
surgeon,  uses  the  home-grown  rhubarb  and  opium,  and  no 
other.  Saintfoin  dues  well  on  the  chalky  soi's,  and  lucerne 
near  Eastbourne  and  Brighton.  Lord  Egremont  tried  100 
acres  of  chiccory,  and  found  it  support  much  stock,  though  on 
a  poor  soil. 

8.  Grass  Lniid. 
Badly  managed ;  overrun  with  rubbish.    One  person  tried 

h  ly  oiled  when  stacking  ;  he  oiled  every  layer,  with  a  watering 
pan  and  rnse,  lii^htly  with  Unseed  oil ;  the  hay  came  out  moist 
and  clammy ;  and  it  is  said  that  be  :sts,  and  sheep  were  fond 
of  it,  but  it  was  deemed  too  hot  for  horses.  Salt  sprinkled 
o  1  h.iy  when  a  little  damaged  found  a  great  advantage;  it  is 
done  in  stacking. 

9.  Orchards. 
Some  considerable  orchards,  and  cider  made.    One  or  two 

irdiards  at  Tarring,  near  Worthing.    (See  Encyc.  iff  Card. 


to  be  made,  proved  abortive  and  false :  no  water  was  found. 
Failed  in  three  remarkable  instancusat  Peiworth,  but  drained 
a  meadow  very  well.  Lord  Egremont  considers  him  as  not 
a  scientitic  drainer,  but  a  very  good  common  drainer,  and 
nothing  more. 
13.  Livt' Stock. 

Cattle  and  sheep  among  the  best  in  the  kingdom ;  total 
amount  of  sheep  kept  is  about  450,000;  cattle  red;  little 
dairying;  generally  breeding  and  feeding.  Oxen  worked  ei- 
tenairely  by  E.  of  Ef^remont  and  Lord  Sheffield;  broken  to 
the  yoke  at  two  years  and  a  half;  yokes  five  fe<?t  long  used 
and  preferred  by  Lord  Egremont.  Lord  Sheffield  harnesses 
the  same  as  for  horses  ;  twelve  oien  and  nine  horses  r^juired 
to  work  200  acres  in  tillage.  For  hoven  cattle  one  quart  of 
linseed  oil  given,  which  vomits  them  directly,  and  never  fails 
in  giving  relief  Stmth  Down  sheep  celebrated.  Ellman  the 
first  breeder  both  of  lows  and  sheep;  bretds  from  the  same 
race.  New  Leicester  and  Spanish  breeds  introduced  to  the 
county  by  J^ord  Shelfield.  Rabbits  abound  and  flourish  evei-y 
where,  and  are  the  nuisance  of  the  county-  FoiaIs  fattened  to 
great  perfection  at  North  t  h.ippel  and  Kinsford:  food,  oats 
ground,  hog's  grease,  sugar,  pot  liquor,  and  milk,  all  mixed; 
or  oats,  treacle,  and  suet ;  al-o,  sheep's  plucks ;  they  are  kept 
very  warm,  and  crammc-d  morning  and  night;  put  into  the 
coop  two  or  three  days  before  they  begin  to  cram  them,  which 
is  done  for  a  fortnight,  when  they  weigh  7  or  8  lbs.  each,  and 
are  sold  to  the  higglers  ;  average  weight  5  lbs.,  but  some  weigh 
double.  One  of  Lord  Egremont's  tenants  crams  200  fowls  a 
year  ;  many  capons  fed  in  this  manner ;  great  art  requisite  in 
c^^trating  them,  and  numbers  die  in  the  operation.  I'he 
Dorking  or  Darking  fowls  extensively  raised  in  the  wealds  of 
Sussex  ;  Horsham  principal  market  for  them. 

The  Jlsh -ponds  on  the  weald  are  innumerable:  carp  the 
chief  stock;  but  tench,  perch,  eels,  and  pike,  are  raised.  A 
stream  should  always  flow  through  the  pond,  and  a  maily 
soil  is  best.  Carp  fed  with  peas  in  marl-pits  have  weighed 
t^Slbs.  i)er  brace-  Carp  kept  five  years  before  selling;  then 
twelve  to  fifteen  inches  long;  100  stores,  or  one-year-old  carp 
will  stock  an  acre.  At  one  year  old,  carp  is  three  inches  long ; 
at  two  years  o'd,  seven  ;  at  three,  eleven  or  twelve  inches  ; 
at  four,  fourtten  or  fifteen  ;  and  then  they  breed.  l.ord  Egre- 
mont has  breeding  and  feeding  ponds;  fishes  them  every  three 
years. 

14.  Rural  Economi/. 
Labour  high,  as  smuggling  attracts  away  many  yonng  men. 

15.  PoUiical  Econo7})y. 
Roads  bad  on  the  clayey  di:,tricts,  ^ood  on  the  chalky.  Rother 

river  rentlertd  navigable  at  Lord  Egremont's  expense.  Fairs 
numerous.  Manufactures  of  iron,  charcoal,  gunpowder,  paper, 
bricks,  and  potash.  Large  court  ofpoor-hou\es  at  Eastbourne, 
of  which  a  plan  and  elevaiion  is  given  in  the"  Report."  In 
1772,  a  society  was  estalilished  at  Lewes  for  the  encourage- 
ment of  agriculture,  manufacture,  and  industry,  by  John  Battr 
Holroyd,  Esq.,  now  Lord  Shefiield,  and  premiums  oiTtred; 
but,  on  the  breaking  out  of  tl  e  war  in  1778,  it  was  dropped. 
Jn  1797  Lord  Egremont  estabU-,hed  a  society  at  Lewes,  and 
gave  large  premiums.  This  society  still  exists.  The  patriotic 
and  charitable  exertions  of  E.  of  Egremont  are  mos:  exten- 
sive. He  gives  away  to  proper  objects  immense  quantities  of 
clothes  ;  food  twite  a  week  ;  feasts  all  the  labourmg  classes  at 
Christmas  :  and  keeps  a  surgeon,  apothecary's  shop,  and  mid- 
wife, entirely  fur  their  service:  they  are  also  inoculated,  and 
instructed  gratis^  &c. 

7780.  KENT  [Cant  or  Angle)  forms  the  south-east  corner  of  the  kingdom,  and  extends  over  i'CO,fiOO 
acres.  It  is  diversified  by  clialky  eminences  in  some  places,  low  marshy  grounds  on  the  Thames  and  part 
of  the  sea-coast,  and  an  inland,  flat,  and  woody  tract  bordering  on  Sussex,  called  the  Weald,  or  wood 
tSaxon).  It  is  one  of  the  oldest  cultivated  counties  in  England  ;  it  was  noted  even  by  Julius  Ca?sar,  as 
'*  the  civilest  place  of  all  this  isle,  and  full  of  riches."  Viewed  from  the  great  road  from  Dover  to  London, 
it  iias,  with  the  exception  of  the  Downs  near  Dover,  a  more  garden-like  appearance  than  any  county  in 
IJritain.  Its  agriculture  is  various  j  and  it  is  celebrated  for  the  culture  of  hops,  fruits,  barley,  and  various 
garden  crops.  {Boy's  Kent.  1796.  MarshaVs  Heview^  1818.  S?m'th's  Geological  Mapy  1819.  Edin.  Gaz., 
1827.) 


r.) 

10.  Woods  and  Plantations^  17.'),000  acres. 
County  celebrated  from  the  remotest  antiquity  for  the  grow'h 

of  its  timber,  especially  oak.  County  at  the  conqutst  one 
continued  forest,  which  extended  from  Hampshire  to  Kent. 
Underwoods  cut  at  twelve  years,  (or  hoops  and  hop-poles. 
Ash  the  most  profitable  underwood.  Finest  oak  timber  at 
Petworth. 

11.  Wastes. 

Of  considerable  extent  to  the  north  of  the  county.  Some 
hundreds  of  acres  improved  by  E.  of  Egremont  answer  well, 

12.  ImprovejyicJits. 

E.  of  Egremont  sent  for  Elkington  to  find  water  to  fill  a 
lake.  E.  undertook  to  do  so  ;  but  all  his  trials  and  predictions 
of  the  effect  of  certain  borings  and  open  cuts,  which  he  caused 


1.  Geographical  State  and  Circumstances. 

t'limote.  Subject  to  cold  winds;  the  prevailing  are  the 
N.  E.  and  S.\\'. ;  former  in  winter,  attended  by  severe  frosts, 
twelve  inches  of  ice,  and  the  destruction  of  turnips.  IMUder 
in  S.W.  part  of  the  county.  In  Sbejipy  and  Thanet  an  early 
harvest,  commences  Julv  20.  on  the  hills  1st  August. 

6W.  That  of  Thanet  rich  on  rock  chalk ;  of  East  Kent 
Tcry  various;  chalk,  loam,  strong  loam,  hazel  mould,  sfiil* 
clay,  flint,  gravel,  sand.  Isle  of  Sheppy  strong  stiff  clay; 
West  Kent  very  various,  but  chalk  and  loam  on  chalk  rock 
prevails;  Weald  chietly  clay,  but  mould,  sand,  and  gravel  in 
a  few  places.  Komney  "Marsh  sediment  oftlie  sea  ;  a  soft  loam 
and  clay. 

Surface.  Gently  varied  hills  of  chalk  ;  Downs  not  so  high  as 
those  of  Sussex. 

Minerals.  Numerous  chalybeate  springs,  at  Tunbridge  ^^''eIls 
the  chief. 

2.  State  of  Property. 

Much  divided  ;  number  oFyeomanry  on  the  increase;  9000 
freeholds,  and  a  good  deal  of  church  and  college  lands ;  socage 
and  gavelkind  tenures  prevalent. 

3.  Buildings. 

Twenty  or  thirty  noblemen's  seats,  and  many  seats  of  gen- 
tlemen and  citizens,  merchants,  bankers,  &c.;  few  modem- 
built  farmhouses  ;  old  ones  of  oak  or  chestnut,  atid  ill  con- 
trived ;  thatched;  now  improving  considerably.  Cottages  are 
in  general  comfortable,  built  with  bricks  and  tiles. 

4.  Mode  qf  Occupation. 

Size  of  farms  greatest  on  poor  lands  ;  many  farms  from  ten 
to  fourteen  acres  each,  few  exceed  200  acres,  some  GOO  lo  1500 
acres.  Tithes  in  many  parts  collected  in  kind.  I.eises  for 
fourteen  years  most  common.  AIan>  church  leases  on  three 
lives,  some  on  twenty-one  years,  renewable. 

5.  Implements. 

Kentish  tumwrest  plough  almost  the  only  one  known  in  the 
county,  drawn  by  four  horses  in  heavy,  and  "three  in  light,  soils. 
Com  rakes  in  use  after  mown  corn.  Stubble  rakes  to  drag 
stubble  tOKtJther  ;  first  threshing-machine  erected  at  Betsh- 
anger  by  the  reporter. 


6.  Enclosing. 

No  common-field  lands  but  several  commons  r  fences  oM  and 
bror-.d,  belts  of  copse  more  frequent  than  thorn  hedges.  Water 
fences  eight  to  fourteen  feet  wide,  and  from  three  to  five  feet 
deep  in  the  marsh  lands ;  jpo^t  and  rail  fences  preva'ent  in 
Komnry  IMarsh.  Neither  fences,  drains,  nor  water  furrows 
wanted  in  Thanet,  v.  here  com  is  grown,  and  often,  for  years  in 
succession,  without  manure. 

7.  Arable  Lands. 

Plough  for  all  crops  from  five  to  seven  inches  deep.  Fallows 
always  made  on  poor  lands.  Kotations  good.  Pens  of  various 
kinds  for  podding  are  sown  from  the  middle  of  February  to  the 
end  of  March.  Leadman's  dwarf  and  the  early  grey  thought 
the  most  prolific.  Canary  seed  and  radish  seed  much  cultivated 
in  Thanet  and  East  Kent  for  the  London  seedsmen.  Ratlish 
seed  sown  in  March,  and  crop  seldom  fit  to  reap  before  October, 
and  is  sometimes  out  on  the  fields  at  Christmas  without  receiv- 
ing any  injury  from  wet  weather;  requires  much  rain  to  rot 
the  pods  tliat  it  may  thresh;  will  produce  from  eight  to  twenty- 
four  bushels  per  acre.  Spinach  sown  in  IMarch  in  Thanet; 
when  in  blossom  tlie  male  plants  (it  being  a  dinncious  plant) 
are  pulled  and  given  to  pigs  with  advantage.  Crop  threshed 
on  the  field  ;  produce,  two  to  five  quarters  per  acre.  Kidney- 
beans  much  cultivated  at  Sandwich  and  m  Thanet  for  the 
London  seedsmen  ;  plant  from  five  to  tt-n  gallons  per  acre  be- 
tween the  Slh  and  2Uth  of  May  ;  if  earlier  in  danger  of  frosts  ; 
pulled  up  by  roots  from  August  to  October,  tied  up  in  bunches 
and  hung  on  poles  to  ripen ;  produce,  ten  to  twentv  bushels  per 
ai're.  Cress  and  white  mustard  sown  at  tlierate  of'twoor  three 
gdlons  Iter  acre  in  March  ;  reaped  in  .luly  and  threshed  in  the 
field  ;  produce,  eight  to  twenty  bushels  i>er  acre.  Al'eld  sown 
among  beans  at  the  last  hoeing  in  the  beginning  of  July  :  ten 
or  twelve  lbs.  of  seed  per  acre  ;  jmlled  when  in  b'oom,  which 
happens  the  second  year,  in  July,  and  tied  in  single  handftita 
to  dry  ;  when  dry  bound  in  bund'es,  weighing  thirty  lb>. :  sixty 
of  these  a  load  ;  produce,  from  one  half  to  one  and  a  half  load 
l>er  acre.  Sometimes  remains  in  stooks  or  bams  for  several 
years  for  want  of  a  market ;  at  other  times  21/.  per  load  ;  gene- 
ralfy  bought  by  speculating  merchant^  who  supply  the  avers 
with  it  as  opportunity  offers.    Madder  formerly  much  ciilti- 
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rated  in  the  eastern  part  of  the  county,  now  given  up;  first 
CLltivatcd  on  a  large  scale  near  Feversham. 

8.  Grass. 

Hay  chietly  produced  in  the  marshes  and  the  weald;  pas- 
tures for  daipiin^  on  every  farm;  but  no  dairy  farms  of  any 
extent  in  the  county;  lands  in  Kent  seldom  changed  from 
CTass  to  arable,  or  the  contrary.  Haymaking  badly  conducted 
ui  most  parts  of  the  county,  owing  to  the  scarcity  of  hands. 
InThanet  and  East  Kent  lean  sheep  and  cattle  brought  in  and 
put  on  the  marshes  and  meadows  tiJl  fit  for  the  butcher. 

9.  Gai'dens  and  Orchards. 

Near  all  the  great  towns  a  considerable  portion  of  land  de- 
Toted  to  the  cultivation  of  vegetables  ;  at  Deptford  and  Graves- 
end  are  whole  fields  of  asparagus,  (    ' 
St  Maidstone,  many  fields  of  from 
trees;  apples,  cherries,  and  filtteris 
culture  or  which  causes  the  foi 
riance ; 
and  forty  applt 


,  cauliflowers,  &c. ; 
e  to  ten  acres  of  fruit 
lised  among  hops,  the 
grow  with  greit  luxu- 

to  plant  SOO  hop  hills,  200  tilberts, 

,d  cherr>-  trees  per  acre ;  the  hops  stand  twelve 


years,  filbt-rls  thirty,  and  the  apples  and  cherries  an  unknown 
length  of  time.  Sometimes  apples  and  cherries  in  alternate 
rows  with  two  rows  of  filberts  l.etween ;  filberts  also  raised 
among  ho]>s  without  an>  oiher  trees ;  trees  p'anted  in  holes  two 
feet  square,  and  two  spits  deep  ;  pieces  of  ro-  k  taken  out ;  trees 
stalked  and  their  stems  brushed  over  with  lime  and  night  soil, 
which  is  said  to  make  them  grow  exceedingly.  The  golden 
rennet  apple  and  black  heart  cherries,  when  a  few  years  planted, 
fuund  to  gum  and  die ;  yet  many  old  trees  in  f  :11  vigour  :  cher- 
ries do  best  with  land  laid  down  to  grass;  lii:  ttrs  r.nswer  on 
few  soils;  best  cider  maker  tJtone  of  Maidstone, mixts  all  sorts 
ofapplts;  golden  jiippin  makes  good  cider  alone  ;  no  occasion 
to  watch  the  fermentation  of  cider  in  order  to  rack  it  off  at 
any  particular  time,  as  alleged  in  Herefordshire ;  eating  apples 
sent  to  London  bv  the  hoys,  and  to  the  north  of  England  by 
the  coal  ve'isels.  rruit  orchards  considered  the  most  valuable 
estates.  Tithe  on  fruit  *Z3.  per  pound  on  sales.  Cherries  require 
a  deep  soil,  and  bear  weil  for  thirty  years;  filberts  a  stony, 
shattery,  sandy  loam,  rather  inferior;  they  will  not  bear  in 
rich  soil ;  principal  hop  grounds  about  Canterbury  and  Maid- 
stone, on  deep  rich  loam  with  a  subsoil  of  loamy  brick  earth  ; 
produce  two  to  fourteen  or  fifteen  cwt.  per  acre;  average 
seven  cwt- 

10.  Woods  and  Plantations. 
Principal  produce  hop  poles,  fuel/husbandry  wood,  and  some 

little  for  the  dock  yards;  few  artificial  plantations. 

11.  Improvements. 

Open  drains  made  between  flat  ridges  by  deepening  the  fur- 
rows ;  turf  and  brushwood  drains  in  use;  chalk  will  answer 
when  below  the  reach  of  frost ;  sea  beach  and  refuse  bricks  also 

7781.  ESSEX,  942,720  square  acres,  the  greater  part  marshy  grass  lands  near  the  Thames,  and  the  rest 
arable  lands  of  a  mixed  culture,  chiefly  of  corn  and  herbage.  It  is  an  old  cultivated  county ;  contains 
many  small  gardens  and  seed-farms  near  the  towns,  and  is  one  of  the  few  districts  in  the  south-east  of 
England  where  the  plough  is  drawn  by  only  two  horses.  i^YovMg^s  Survey^  1810.  Marshal's  Hevietv,  1818. 
S?mth's  Geological  Map^  18^0.     Edin.  Gax.  1827.) 


used.  Several  windmills  which  drive  pumps  to  drain  the  water 
from  marsh  lands.  Some  boes  drained  under  the  direction  oJf 
Elkington,and  now  good  meadows.  Sea- weed  used  as  manure; 
severid  thousand  loads  are  sometimes  thrown  ashore  by  one 
tide,  and  washed  away  by  the  next ;  generally  mixed  u  it h  some 
yard  dung,  which  it  helps  to  rot;  sand  spread  on  stirf  soils 
without  being  of  any  u^e  ;  potvdered  ke'p  sown  at  the  rate  of 
twenty  cwt.  per  acre  on  pasture,  saintfoin,  and  cIo%er,  without 
any  perceptible  benefit;  weeding  a  general  practice;  county 
long  noted  for  its  clean  crops  of  corn.  Thistles  in  fO'ass  lands 
mown  while  in  bloom  never  come  up  ngain.  Some  land  in 
Th^net  recentW  embanked  from  the  sea  ;  bank  thirty-six  feet 
at  base,  nine  fevt  high,  and  three  feet  wide  at  top ;  base  of 
outside  angle  twenty -two,  of  inner  eleven  feet.  Sorders  of  the 
Medway  below  Rochester  otfer  great  scope  for  embanking,  and 
perhaps  warping. 

1'-'.  Live  Stock. 

Neither  a  dairying  nor  grazing  county  :  little  attention  paid 
to  the  breed  of  cattle.  RomneyMar>h  breed  of  sheep  remark- 
able for  fatting  early.  Fine  teams  of  hea\'y  horses  kept  at  a 
CTeat  expense.  A  few  rabbit  warrens;  the  rabbits  within  these 
few  years  affected  with  the  rot.  Formerly  many  pigeons,  now 
few ;  few  poultry  but  for  home  consumption ;  few  bees. 

1>,   Ritral  Economy. 

Labour  generally  done  by  job  ;  servants,  scarce,  dear,  and 
saucy. 

14.  Political  Econmny. 

Roads  generally  good,  formed  of  chalk  and  flints;  or  lime- 
stone and  gravel ;  roads  in  the  wea'd  very  bad  for  want  of  ma- 
terials. As  clay  is  there  abundant,  if  duty  taken  otf  bricks  they 
might  be  burned  on  the  spot  and  the  roads  paved ;  310,000 
will  pave  a  road  one  mile  long  and  nine  feet  wide.  No  canals, 
but  one  near  (jravesend  ;  fairs  and  weekly  markets  very  nu- 
merous. Agricultural  commerce  of  county  consists  chiefly  in 
exporting  com  to  London  markets.  Manufactures  trifling. 
At  Down  and  ^Maidstone  paper  mills  ;  at  the  Isle  of  Grain  salt 
works  ;  in  the  AVeald  iron  works  ;  and  at  Whitstable  and  Dept- 
ford copper  works.  Gunpowder  made  at  Deptford  and  Fever- 
sham  ;  calicoes  printed,  and  linens  whitened,  at  Crayford. 
Poor  well  taken  care  of;  earn  from  forty  to  sixty  pounds  per 
annum,  by  hop  picking  and  other  rural  employments  for  their 
wives  and  children. 

15.  Miscellaneous  Observations. 
Kent  /.gricultural   Society,  established  at  Canterbury  in 

179.3,  by  Sir  E.  Knatchbull  and  F.  lloneyman,  Esq.  Some 
potatoes  dried  on  an  oat  kiln  were  found  to  retain  their  pro- 
perties during  long  voyages,  as  attested  by  letters  from  the  vic- 
tualling office. 


1.  Geographical  State  and  Circumstances. 
Climate  mild;  north  and  east  the  \»revailing  winds,  which 

bring  blights  lo  )i!ants,  and  cold  and  hoarseness  to  animals; 
ague  general  both  in  the  high  and  low  lands. 

Suit  almost  every  where  a  lonm,  and  more  generally  heavy 
than  light.     Generally  well  adapted  for  grass  or  com. 

Surface  be.iutifiil  about  Havering  (Have  a  ring)  from  Rom- 
ford to  Lord  St.  \'incent's  and  Lord  Petre's,  both  tine  seats  on 
the  Stuur ;  also  very  fine  from  Sharbur>  to  Harwich. 

Water  abundant,  in  rivers,  creeks,  and  springs. 

2.  State  of  Property. 

Estates  var>  much  in  size  from  5/.  to  20,000/.  a  year :  in  no 
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county  a  greater  population  of  small  and  moderate-si/ed  farms 
occupied  by  their  owners.  Managers  of  large  estates  sometimes 
attorneys,  capital  tar- 
mers,  or  private  gentle- 
men, farmers  of  all 
sorts  ;  land  held  by  far- 
mers on  short  leases, 
often  at  will,sometimes 
on  eight,  ten,  or  twen- 
ty-one years'  leases. 
Some  of  the  seed  or 
gar<len  farms  neatly 
laid  out  Oa'-'JSO.). 
3.  Buildings. 
M'ansle  d  one  of  the 
lar-e^t  houses  in  the 
kinplom  ;  in  1.S23 
pulUd  down.  Audly- 
end  well  known.  .'Misty 
Hall  a  most  striking 
place.  Gosstield  and 
Thomdon,  the  latter 
finely  wootled  bv  the 
scicntitic  Lord  IVtre. 
Manyothers:  butsome 
districts  of  the  county 
with  very  few  se.-.ts. 
Farm  houses  good,out- 
buildings  numerous 
and   convenient  ;    ex- 

Censivcrick  covers  and 
drn3.     Cottages    not 


very  good;  some  built  on  a  better  plan  f./ig.  981.)  by  the 
Duke  of  Buckingham,  with  a  garden  of  one  fourth  of  an 
acre  to  each.  Joseph  French,  at  East  Horndon,  finding  labour 
dear,  and  servants  difficult  to  be  got,  took  the  plan  of  fixing 
them  by  building  them  cottages  and  attaching  gardens. 

4.  Occupation. 

Some  of  the  largest  farms  in  ihe  kingdom  ;  so  earlv  as  17C7 
Arthur  Young  found  some  at  15U0/.  and  200/.  a  vear.  Lord 
Braybrook  farms  1100  acres,  Lord  Pttre  146S.  Many  firmen* 
men  of  infonnation,  ingenuity,  and  exertion.  Tithes  average 
is.  9d.  to  Gs.  per  acre  when  compounded  for.  Many  farms 
h.id  on  runnirig  leases,  terminable  or  renewable  every  seven 
years.     The  refusal  of  leases  increasing. 

5.  Implements. 

E':sex  plough,  a  large  unwieldy  implement,  with  two  wheels. 
A  great  variety  of  Swing  ploughs,  all  bad  compared  with  the 
Rotheram  kind  or  Northumberland  plough.  An  iron  road- 
cleaning  plough  by  ^\'estem  ;  a  concave  roller  and  scraper 
attached,  delineated  in  the  report,  but  no  reason  given  for  fho 
shape.  Many  cultivators,  scuttlers 
{.fig.  982.),  &.C.  delineated,  and  a 
donkey  hoe.  Some  of  Pasmore  of 
Doncaster's  threshing- mi  Us,  and 
winnowing  machines,  in  use.  The 
Scotch  cart,  plough,  and  other 
improved  implements  introduced 
by  M'estem.  Flemish  scythe 
tried,  but  found  not  to  answer  ; 
did  not  understand  its  use.  Pat- 
tison  of  .Maldon  has  made  an  inge- 
nious improvement  of  the  common 
sowing  basket ;  he  has  made  the  bottom  a  wire  sieve  for  sifting 
out  the  seeds  of  weeds  in  the  motion  of  sowing,  and  attached 
a  cloth  bag  beneath  for  catching  them.  An  ant-hill  machine. 
Good  specimens  thereof  amateur  improvements  on  implements. 

6.  Ejiclosing. 

Essex  for  ages  an  enclosed  county ;  still  some  waste  to  en- 
close. Hedges  broad  and  mixed  plants,  and  with  pollard  trees. 

7.  Arable  Lands. 

Cultivated  better  than  nine  in  ten  of  the  other  counties: 
plough  with  two  horses  or  three  horses  abreast  without  a  dri- 
ver; fallows  universal ;  rotations  good  ;  potatoes  cultivated  to  a 
great  extent  for  the  London  market,  (.'arrots  in  various  places 
planted  for  seed  three  feet  apart ;  produce  five  or  six  cwt.  per 
acre,  sometimes  ten  or  twelve;  rye-grass  disliked  generally  ; 
wire-worm  comes  after  it,  and  is  sure  to  destroy  wheat.  Rape, 
ribwort  for  seed ;  hops  in  a  few  parishes.  Saintfoin  suc- 
ceeds well  on  poor  calcareous  soils ;  some  lucerne.  Wire- 
worm  often  injurious  to  >oung  wheat,  after  clover  leys  ;  rolling 
and  treading  lessens  its  eHects ;  on  strong  soils  slugs  very 
troublesome.  Famed  for  the  excellence  of'^  its  wheat,  which 
always  obtains  a  high  price  in  the  London  marke^ 

8.  Grass  Latids. 

Extensive  marshes  and  salt-ings  (or  salt-islets). 

9.  Gardens  and  Orchards. 

Some  cherry  orchards  at  Bumham ;  many  cottages  withuut 
gardens. 
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10.  IVoods  and  Plantations. 

Fifty  thousand  acres,  chiellv  natural  and  ornamental  scenery. 
Some  fme  old  elms  at  Gossford.  At  Saint  Osyth  the  three 
ori>;inal  Lombardy  poplars  which  Lord  Rocliford  brouc;ht  from 
Italy  about  1758/and  from  which  the  greater  part  of  those  in 
the  kinfjdom  have  been  raised  ;  they  are  seventy  feet  high  and 
seven  feet  three  inches  in  circumference,  hve  feet  from  the 
ground  ;  a  Portugal  laurel  more  than  fifty-two  yards  in  circum. 
ft-rence,  and  a  very  large  -4'rbutus.  The  largest  abele  trees  in 
Knuland  at  Bellhouse,  Avetey;  large  elms;  Lord  Petre  has 
sold  thirteen  oaks  for  COOl.  at  13/,  a  load  including  top  and 
l.ark.  Oiks  at  Hatfield  worth- 100  guineas  each.  Hatfield 
broad  oak  celebrated,  but  now  in  ruins.  An  oak  at  Wimbi^li 
increased  in  girth  four  and  a  half  inches  in  thirteen  years  ;  a 
larch,  two  feet  nine  inches  in  the  same  time;  the  larch,  how- 
ever, was  younger. 

11.  Ji'astes. 

Fifteen  thousand  acres;  said  that  in  James  the  First's  time 
almost  the  whole  county  was  waste. 

V2.  Improvements. 

A  good  deal  of  draining;  a  machine  in  use  like  the  Flemish 
mouldeb:  ert  {fg.  59.)  for  lowering  the  surface  of  ploughed 
lands  at  those  pUces  where  they  intend  making 
to  carry  off  the  water  from  the  regula 
ing  wheel  {3978.)  i 
u^ed  as  a  manure. 
]3.  Live  Stock. 

Esser  never  famous  for  this  branch.  The  largest  dairy 
farms  at  or  near  Epping,  famous  for  its  butter  and  cream ; 
no  particular  sort  of  cows  kept;    Derby   and   Lei  - 

breeds  preferred,  but  any  taken  ;  fed '■ — '  "" 

grasses  in  summer,  and  hay  and 

-'       *  '  <•-•--  ^ Vimisps  :   miiic   u>^j.- 

of  r 
I  depth.  This  in  winter  is  "skimmed  four,  and  in 
o  or  three  times,  and  the  cream,  after  being  k.^t 
three  or  four  days,  churned ;  milk  given  to  hogs.  A  few  cows 
k'pt  for  milk  ;  in  other  places  for  suckling  calves,  and  feeding 
on  the  roatshes.  Western  has  the  finest  swine  in  the  county  ; 
feeds  them  in  what  he  calls  a  hog  case ;  a  cage  which  etfectually 
prevents  the  animal  from  taking  exercise.  A  ho';;  half  fat  put 
into  a  case  gains  fifteen  pounds  a  week,  if  well  fed  with  barley 
meal  and  water.  A  miller,  near  Maldon,  has  made  a  treble 
case  on  wheels,  to  keep  moving  about  on  grass  land,  for  its 
impiovement.  A  portable  bridge,  carried  on  a  pair  of  wheels, 
for  passing  sheep  over  mar^h  ditches,  in  use  by  Wakefield  of 
Bournham.  ( Ji^".  983.)    A  decoy  for  ducks  and  other  aquatic 


r  furrows.     The  drain- 
le,  inventor  not  mentioned.  Chalk  much 


stershire 
I  natural  and  artificial 

^  winter :  dairies  built 

1  the  north  sides  of  the  farm-houses ;  milk  kept  in  troughs 
lined  with  lead,  which  hold  nine  to  ten  gallons  of  milk,  five 


birds  hi  Mersea  tsland,  the  largest  tn  the  county.    Every  per- 
son that  approaches  a  decoy  takes  a  piece  of  lighted  tuif  stuik 
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on  a  table  fork  in  his  hand,  to  prevent  the  ducks  from  smelling 
man.  Without  this  caution  they  will  quit  the  pond.  A  decoy 
at  Goldhanger,  at  which  one  waggon  load  and  two  cart  loads  of 
dun  birds  were  taken  at  one  h;iul  of  the  nets  ;  but  the  disturb- 
ance ?o  frightened  such  as  escaped,  that  no  more  were  taken 
that  season.  Seven  fish  ponds  at  Spaines  Hill  for  cari>»  tench, 
and  eels.  A  chain  of  ponds  at  Leigh's  Priory,  belonging  to 
Guy's  Hospital,  near  a  mile  in  leni^h,  and  occupying  about 
thirty  acies,  once  completely  sluiced  and  carefully  cultivated, 
now  dry  and  neglected. 

14.  Rural  Econotny. 

labour  done  generally  by  the  piece. 

15.  Political  Economy. 

Roads  mostly  good ;  few  canals ;  various  fairs ;  and  some 
cattle  markets.  In  the  creeks  of  Crouch,  Blackwater,  and 
other  rivers  and  estuaries,  considerable  quantities  of  oysters 
are  deposited  for  breeding.  The  produce  is  afterwards  dredged 
and  deposited  at  Wivenhoe  and  othfer  places  for  feeding. 
\Vhat  are  called  Colchester  oysters  are  fed  there,  and  sent  to 
Hamlmrgh,  Flanders,  and  France,  in  time  of  peace,  as  well  as 
to  London.  Oysters  are  also  dredged  on  the  Hampshire  coast, 
and  fed  in  the  Coin,  or  Colchester  beds.  No  distinct  account 
of  the  oyster  economy,  however,  is  given  in  the  report.  There 
are  salt-water  ponds  for  various  sorts  of  sea  fish  in  Foulness 
island ;  the  fish  are  caught  in  weirs  on  the  extensive  sandy 
coasts,  and  deposited,  when  plentiftil,  in  these  ponds,  whence 
they  are  dragged  for  with  small  nets,  as  wanted. 

Manufiidures  of  woollen  have  existed  from  time  immemorial 
in  the  county  ;  also  of  sacks,  hop  bags,  calicoes,  baize,  lime, 
bricks.  Much  baize  made  at  Colchester,  Coggfshilt,  and 
other  places,  for  Spain.  A  society  of  agricultxire  at  Chelmsford. 


7782.  HERTFORDSHIRE.  A  surface  of  upwards  of  400,000  acres,  the  north  part  forming  a  chalky 
riiige,  which  extends  across  the  kingdom  in  this  direction  j  the  general  features  are  rich,  woody,  and  the 
agriculture  various,  chiefly  tillage;  the  corn  produced  equal  in  quality  to  any  in  the  kingdom.  Ellis,  a 
well  known  agricultural  author,  farmed  in  this  county.  {Walker^s  Report,  179.'5.  Arthur  Young's  Survey, 
107.     Mars/iurs  Review,  1818.) 


1.  Geographical  State  and  Circumstances. 
Climate,  dry  and  healthy. 

Soil,  chiellv  loam  and  clayey  loam,  next  chalk,  and  a  small 
part  bordering  on  Middlesex"gravel ;  vales,  rich  sandy  loams, 
chieflv  under  pasture,  and  woods  very  beautiful.  iSaturally 
barren,  but  rendered  fertile  by  careftil  cultivation. 

2.  Property. 

Much  divided,  the  countv  being  a  favourite  one  for  wealthy 
persons  building  villas  and'oiher  retreats.  700W.  a  year  the 
largest  estate;  great  part  copvbold,  which  Bells  here  at  six 
years'  purchase  less  than  freehold. 

3.  nuUdf7iss. 

Hatfield,  Cashioburv,  Ashridge  (partly  also  in  Bucks),  Gor- 
hamburv.  Brocket,  the  Hoo,  the  Grove,  Gilstone,  Ware  P^rk, 
&c.  nolile  mansions.  Brown's  form  yard,  at  North  Minis, 
one  of  the  best  in  the  county.  Immense  bams  at  North 
Mims  and  Bedfordbun-.  Gutters  to  the  eaves  of  farm  buildimjs 
at  Alkenham;  wide  iattening  stalls,  with  conveniences  for 
giving  hay,  water,  and  oil-cake.  Cottages  seldom  with  land 
attached.  A  moveable  sheep-house  at  HiUhouse,  a  cumbrous 
expensive  affair,  of  which  plans,  sections,  &c.  are  given  in  the 
report. 

4.  Occupation. 

Farms  small,  largest  500  acres;  many  of  the  very  small 
farmers  who  rent  30^  a  year  worse  off*  than  day  labourers.  Sir 
John  Sebright,  of  Beachwood,  a  scientific  breeder,  farms  700 
acres,  500  of  which  are  in  arable  and  well  cuUivate<!,  The 
Earl  of  Bridgewater,  at  Ashridge,  farms  .500  acres,  besides  the 
park  of  lOKO  acres.  The  IMarchioness  of  Salisbury  farms  ii'JO 
acres,  besides  the  park  of  1050  acres,  and  has  made  m2my  cu- 
rious experiments  ;  a  prejudice  against  leases. 

5.  Implements. 

Plough  large  and  unwieldy,  with  two  large  wheels,  the  same 
as  figured  in  old  farmm^  books  150  years  ago.  One  or  two 
threshing  machines  of  Melkle's  kind.  {./7g.  U84.) 

ti.    Eiulosurcs. 

Various,  but  still  some  commons  and  open  fields ;  old  fences 
of  mixed  species;  new  ones  of  thorn;  planting  well  undt-r- 
stood,  but  the  cut  with  the  hill  made  in  a  direction  downwards 
"instead  of  upwards,  a?  in  Berwickshire,  by  which  the  stem 
throws  out  a  hiush  of  small  twigs  at  the  wound,  instead  of  a 
few  strong  healthy  shoots. 

7.  Arable  Laiid. 

By  far  the  greater  part  of  the  county  in  tillage  :  crops  chiefly 
wheat,  barley,  and  oats  ;  turnips  and  clover  supposed  to  have 
been  introduced  in  the  time  of  Oliver  Cromwell:  depth  of 
ploughing  generally  four  or  five  inches-  Gr^,  who  has  written 
a  tract  on  managing  clay  lands  without  naked  fallows,  ploughs 
as  deep  as  the  st  mle  will  admit.  Rotations  various,  generally 
with  a  naked  fallow,  once  in  three,  five,  or  seven  years,  or 
oftener.  Combing  or  ribbing  in  use  in  some  places  instead  of 
drilling.  Turnips  cultivated  broad-cast,  and  very  poor  crops 
produced  ;  the  introduction  of  turnips  in  this  county  attributed 
to  Cromwell,  who  is  said  to  hare  settled  100/.  a  year  on  the 
farmer  who  lirst  grew  them.  Cabbages  grown  to  a  large  size  by 
the  Marchioness  of  Salisbury,  for  cows  ;  large  led  sort  prcftrrtd. 
Carrots,  parsneps,  beets,  &c.  cultivated  by  the  Marchioness  on 
her  exi*erimental  £urm.  Good  saintfoin  on  the  chalks.  DrJIirg 


corn  crops  with  Cooke's  drill  practised  in  various  place;;.  "Water- 
cress for  the  London  matket,  cultivated  in  the  streams  at 
Kickmansworth.     Sixty  acr^s  of  furze  for  faggots  at  Ashridge. 

8.   Grass. 

Quantity  small,  and  chiefly  a  ;iarrow  margin  near  Baniet, 


on  which  h^y  is  grown  for  the  London  market;  some  good 
meadows  on  the  Slort. 

9.  Orchards. 

Apples  and  cherries  abound  in  the  S.W.  coma-  of  the 
county  on  farms  of  tiom  twenty  to  fifty  acres.  In  ten  years 
after  planting,  cherry  trees  begin  to  be.ir;  produce  till  the 
twentieth  year,  six  dozen  pounds;  when  full  grown,  fifty 
do/.fn  pounds;  price,  ten-pence  to  three  shillings  a  dozen, 
(^iroon,  and  small  black,  the  favourite  sorts.  KenUsh  will  not 
thrive  here.  None  of  the  apples  for  cider:  orchards  kept  in 
gra'is,  but  not  mowed. 

10.  JVoods. 

The  copse  kind  abound  in  the  northern  and  in  many  parts  of 
the  county  ;  produce  faggot  wood  and  hurdles;  cut  at  twdve 
vears;  black  willow,  ash,  and  hazel,  test  for  hurdles;  alders 
bought  by  turners  and  i)atten-makers.  Fine  woods,  natural 
and  artificial,  at  the  Earl  of  Clarendon's,  the  Grove,  near 
Watforti.  A  superb  oak  at  Panshanger,  Karl  Cowper*s  ;  seven- 
teen feet  round  at  five  feet  fi-om  the  ground ;  called  the  great 
oak  m  1709:  on  a  soil  gravelly  above,  but,  doubtless,  clay  be- 
low. The  timber  in  Moor  Fark  of  great  antiquity,  and  in  a 
state  of  decay  ;  many  immense  pollards ;  and,  on  the  wholo^ 
one  of  the  most  forest-like  parks  near  London.  Vast  oaks  an« 
beeches  at  Ashridge  and  Beechwood.  Beech  excels  there ;  als«. 
cedars  and  (he  oak,  ash,  larch,  spruce,  and  common  pine  excel- 
lent' Beech  sold  to  turners,  chair-raakersj  and  for  barrel  stav«^ 
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11.  Improvements. 

UuderdraininR  clay  bj  numeroiis  parallel  cuts  filled  with 
Btrawj  wood,  or  stones  general:  manuring  well  understood; 
much  brought  from  Ixindon  of  every  sort;  bones,  soi  t,  sheep 
trotters,  nij;;lit  soil,  oil-cake  dust,  rags,  leather  clippings,  fur- 
riers'clippings,  horn-shavinn*,  malt-dust,  hair,  stick  lehacks, 
&c.  Top  dressings  more  frequent  than  in  anjr  o.her  couniy. 
Chalk  a  Tery  common  nifuiure  an  clayey  soils ;  laid  on  un- 
bumed,  and  left  on  the  surface  to  be  pulverised  by  heat  and 
rains,  or  frosts  and  ihaws ;  then  harrowed  with  a  bush  harrow, 
to  spread  it,  and  ]iloughed  in.  Some  irriK:ited  meadows  at 
Kickmanswortli  and  other  places  ;  but  the  frequency  of  mills 
is  against  the  process. 

VZ.  Livestock. 

All  the  spare  clover,  hay,  and  straw  carried  to  London,  and 
manure  brought  out  in  reiurn.  Sir  .T.  Sebright  prefers  Suf- 
fi>lk  cows  and  horses,  and  uses  the  \\'i!tshire  sheep.  A  good 
many  house  Inmbs  suckled  about  fiickmansworlh,  ft<l  with 
grains  and  malt-dust  in  winter.  Folding  sheep  generally  aii- 
proTed  of.  Soiling  with  clover  and  lares  common.  Grey  works 
Sufiblk  oxen  in  harness,  four  to  a  team.  Hon.  G- Villiers 
prefers  the  Glamorganshire  oxen  for  work  ;  and  thinksstail-fed 


oxen  can  hardly  be  kept  too  warm  ;  preftr*  oil-cafce  fbr  ftnish- 
ing  to  cTery  thing  else  ;  Lrdy  Salisbury  has  the  wild  breed  of 
pigs,  which  fatten  to  forty-eight  stone  ;  feeds  on  lettuces,  which 
IS  found  to  answer  well.  Stevenson,  tbe  bailiff,  hrtd  a  gar- 
dener, which  renders  him  a  superior  cultivator  of  green  crops. 
Lord  t'larendon  feeds  deer  (7575.)  and  sells  them.  Poultry  at 
the  Grove  ktpt  in  wheeled  coops  about  twelve  feet  long  and 
two  and  a  haf  wide,  boarded  on  one  side  and  open  on  the 
other  ;  these  are  wheeled  up  and  down  the  patk,  and  a  boy  at- 
tends them  to  keep  away  hawks.  In  the  poultry-yard  distinct 
houses  for  alt  sorts  of  fowls ;  the  roobts  so  contrived  that  tliey 
may  not  dung  on  one  another. 

1.).   Jiural  Economy. 

Ploughmen  generally  hired  by  the  year. 

14.  Political  Economy. 

GiKxl  roads;  few  manufactures  excepting  plaiting  straw, 
which  is  Very  general  in  the  county,  es^wcially  about  Dun- 
stable, St.  Albans,  Redbum,  &c.  Weak  wheat  straw  from 
chalky  and  white  land,  and  such  as  grows  under  trees  or  near 
hedges  preferred.  Tbe  plaiters  give  from  two-pence  to  four- 
pence  a  poL 
about  Wait 


7783.  BUCKINGHAMSHIRE.  478,720  square  acres  of  hilly  surface,  and  chiefly  of  clayey  or  loamy 
soil ;  a  considerable  part  chalky,  and  the  agriculture  nearly  equally  divided  between  tillage  and  grass. 
{Survey  by  St.  John  Pn'cst,  Secrela7-y  to  the  Norfolk  /Igriculfural  Society,  1810.  Malcolm's  Survey,  1794. 
Marshals  Ecviciv,  1818.     S7fiith's  Geological  Map,  1820.     Edm.  Gaz.  1827.) 


1.  Geographical  State  and  Circumstances, 

Climate,  cold  and  windv  on  the  Chiltern  Hills. 

Soil,  chietly  cl  ly  and  chalk,  with  some  gravelly  loam ; 
Chiltems  wholly  chalk  ;  vales  generally  clay. 

MineraU.  Some  ochre,  used  in  painting  ;  a  quarry  of  good 
marble  at  Newport,  but  too  deep  to  be  profitably  worked;  a 
freestone  quarry  near  Olney. 

Water.  Numerous  rivers  and  canals  for  sending  produce  to 
market;  but  oiften  tilled  wiih  weeds,  bushes,  and  other  ob- 
structions, which,  after  heavy  rains,  occasion  frequent  floods: 
a  "  commission  of  waters"  proposed  by  the  reporter  as  a  re- 
medy. 

2.  Property. 

Some  large  estates,  as  those  of  the  Dukes  of  Bedford,  Buck- 
ingham, fic.  tenures  very  various:  a  description  of  lands 
here  called  yard  lands  {virgata  ?err<r),  which  entitle  the  holders 
to  certain  rii,'hts  of  common. 

3.  Buildings. 

Stowe,  and  Ashridge  (the  latter  partly  in  Herts),  the  first  of 
Grecian,  the  other  of  Gothic  architecture,  the  two  noblest 
mansions  in  the  county.  Tyringham,  Wycombe  Abbey,  &c. 
also  very  good  houses,'  and  many  others:  some  good  farm- 
houses, and  the  dairies  very  clean  and  netit ;  churning  often 
Performed  by  horse  machinery  :  the  chums  of  the  barrel  kind, 
.ord  Carrington  has  built  some  go>  d  fa  nieries,  and  the 
Ituke  of  Buckin;i!)am  some  very  complete  cow-hoxises.  Drake 
has  a  good  circvilar  pigeon-house,  with  brick  cells  or  lockers  m 
rows,  ftiih  shelves  before  fur  the  pigeons  to  light  upon;  fre- 


quently white-washed,  to  keep  them  free  from  bugs.  A  foot- 
bridge at  Fawley  Court,  moveable  upon  two  pivots  at  its  ends, 
and  being  heavier  on  one  side  than  the  other,  always  hangs 
iierpendicularly,  excepting  when  any  one  walks  upon  its  light 
side,  when  the  weight  of  the  person  keeps  it  flat:  hence  it 
admits  the  passage  of  men,  but  not  stock  :  cottages  good,  and 
mostly  with  gardens  attached:  some  at  Brickhill  worse  than 
piggeries.  Sir  J.  D.  King  gives  ])remiums  for  the  best  culti- 
vated gitrdens ;  also  gives  clothing  and  other  rewards  for  good 
conduct  in  servitude. 

4.  Occupation. 

Size  of  farms  moderate  :  number  in  the  count?  2039;  one 
of  1000  acres,  one  of  900,  four  or  tive  between  GOO  and  700 
acres,  ten  between  500  and  GOO,  twenty-four  bet-ween  400  and 
500,  and  the  rest  from  400  down  to  ten  Eicres;  average,  179 
acres.  W'estcar,  of  Kres'ow,  a  celebrated  grazier,  occupies 
9t)0  acres,  of  which  only  between  sixty  and  seventy  are  arable. 
Very  few  leases,  and  those  given  with  very  objectionable  cove- 
nants. Lord  Carrington  and  other  more  enlightened  pro- 
prietors grant  leases. 

5.  Implements, 

Swing  ploughs  and  four  horaes  in  a  line  common. 

6.  Enclosing. 

Has  gone  on  rapidly ;  old  hedges  mixed,  and  with  many  ash 
and  oak  pollards. 

7.  Arable  Land. 

Ridges  hif-h,  crooked,  with  waste  spaces  between,  around,  or 
at  the  ends  {ji^.  9S6  ).    FiUlow  in  general  every  third  year. 


mopt  common  rotation  fallow,  wheat,  beans :  chief  grains, 
wheat  and  barley  ;  beans  drilled  and  hand-hoed  ;  boiue  turnips 
on  the  li^ht  lands. 

8.  Grass. 

Pastures  a  prominent  feature;  those  in  the  valeof  Avlesbury, 
especially  thence  to  liicester,  very  rich;  generally  ftd,  but  oc- 
casioniilly  mown.  Uenioving  ant-hills  railed  banking,  a  piece 
of  m;inagement  to  which  the  renters  of  grass  lands  are  gene- 
rally  bound  in  their  leases.  They  axe  removed  by  skinning, 
gelding,  or  gutting,  and  kept  down  by  rolling;  thistles  are 
s])udded  ;  si/e  of  grass  field>  from  '^0  to  300  acres* 

9.  Gardens  and  Orckai'ds. 

Few  of  either  worth  notice  :  cherries  are  gvown  at  HackweU 
Heath,  for  the  I-ondun  and  A\lcr>bury  marktt. 

10.  Ji'oods  and  Plantations. 

Willow  pnlKirds  planted  round  the  margins  of  field"*,  on  soils 
suitable  for  hurdle  wood.  Birch,  the  most  common  timlter,  very 
abundant ;  chiefly  used  for  manufacturing  chairs  :  woods  con- 
stantly ftill  of  young  plants  from  the  mast,  which  grow  up  and 
succeed  those  which  are  felled;  thus  the  same  timber  on  the 
same  soil  and  surface  for  ages.  At  Shardeloes,  a  beech  seventy- 
five  feet  from  the  ground,  to  the  first  bough  :  oak  and  beech 
trees  in  Ashridge  Park,  containing  from  three  to  six  loids  of 
tuubcr :  tptj  fine  benches  at  Mi^iiendcn ;  mo^t  given  to  pigs. 


II.  l7rtp7-ove?nents. 

Draining  much  wanted;  well  performed  on  some  bogs  on  the 
Duke  of  liuckineham's  estates  by  di^-ging  a  well  and  boring 
in  the  bottom  till  the  spring  was  tappetl,  and  then  leading  it  oiF 
in  an  underdrain ;  paring  and  burning  in  general  use  for 
brint:ing  grass  land  to  tiliage:  chalk  much  usttl  as  a  manure, 
sixty  or  seventy  loads  per  acre,  once  in  twenty-one  years,  or 
forty  once  in  twelve  years  ;  allowed  to  lie  on  the  surface  for  one 
winter  at  le;ist  btfore  being  ploughed  in.  Only  one  instance  of 
irrigation  worth  notice,  which  ii  at  Cheynies,  by  a  tenant  of  the 
Duke  of  Bedford. 

10.   Live  stock. 

Cattle  kei)t  chiefly  for  beef  and  butter,  s<  Idom  for  cheese  or 
work  ;  Hereford  oxen  i)referrcd,  and  next  tile  Devon  ;  lIoldLT- 
ncss  cows  for  the  dairy  ;  some  prefer  the  long  horned  Lan- 
caster, and  others  the  Sufiblk  ;  manv  of  the  Iloldeniess  cows, 
after  being  kept  a  few  years,  are  sold  to  the  London  cow- 
ketpcrs;  men  are  generally  the  milktrh;  only  one  instance 
found  of  women  pei  forming  that  optTation.  Karl  of  Bridce- 
waler  kt^\>f.  eight  teams  of  M'elsh,  one  of  Sussex,  and  one  of 
Ihirhatn  oxen,  all  yoked  as  horses;  five  used  in  the  cart,  and 
foui  in  a  plough  ;  a  few  other  gtmllemen  have  ox  teams  ;  cattle 
gi  nfrallv  fed  of^'  in  summer  ;  cows  k»  pt  during  wijitcr  ftd  on 
straw,  hny,  and  oU-Cuke  i  little  heiba-e  or  roots  in  UiC  j  milk 


1132 


STATISTICS  OF  AGRICULTURE. 


Pakt  IV. 


generally  kept  in  flat  vessels  of  lead ;  some  wooden  trays, 
tinned,  in  use;  skimmed  every  twelve  hours;  in  some  few 
places  three  times  a  day  ;  cream  from  first  two  skimmings  kept 
Dy  itself;  the  third  skimming  makes  what  is  called  atter- 
buttei ;  skimming  dish,  if  tin,  circular,  a  foot  in  diameter,  with 
holes  in  it,  and  a  handle  upon  the  top  of  it ;  butter  made  twice 
a  week,  in  chums  of  the  barrel  kind,  usually  turned  by  a  horse; 
time  allowed  for  the  butter  to  come,  an  hour  and  a  ha'lf ;  butter 
made  up  in  lumps  of  two  pounds  each,  and  sent  to  London  in 
square  flat  baskets,  eleven  inches  deep,  holding  from  thirty-six 
to  120  pounds.  They  have  each  on  three  of  their  sides  three 
marks,  the  number  of  pounds  the  basket  holds ;  a  letter, 
denoting  the  farmer's  name  from  whom  it  is  received,  and  the 
name  and  residence  of  the  carrier.  The  baskets  and  butter 
cloths  are  the  property  of  the  carrier ;  all  that  the  farmer  has 
to  do  is,  to  carry  his  butter  to  the  nearest  point  where  the  car- 
rier passes,  and  to  make  his  agreement  with  his  butter-factor 
in  London,  and  receive  monthly,  or  otherwise,  the  payment. 
Quantity  of  butter  made,  six  pounds  per  cow  per  week,  at  an 
average,  when  in  good  keeji,  and  not  nearly  dry.  Calves  ge- 
nerally sold  to  sucklers ;  a  few  suckled  in  the  county,  and  a  tew 
brought  up  as  stock. 

SUcfp.  Culture  directetl  to  the  fattening  of  lambs,  and  the 
breeds  iireferred  are  the  Dorset,  and  next  the  Gloucester  and 
Berkshire. 

Horses  generally  soiled ;  five  or  six  put  to  a  plough  in  many 
places,  and  ntver  less  than  tliree.  A  team  of  as<:cs  kept  by 
the  Duke  of  Buckingham  for  the  use  of  liis  garden ;  many 
used  at  the  potteries  at  Amersliam. 

Hoffs,  an  important  arlicle  on  account  of  the-milk  from 
the  dairies;  breed  the  Berkshire,  and  next,  the  Chijiese  and 
Suffolk. 

'Duckst  a  material  article  at  Aylesbury  and  places  adjacent ; 
breed  white,  and  of  an  eariy  nature.  They  are  bred  and 
brought  up  by  poor  people,  and  sent  to  Loudon  by  the  weekly 
carrii.rs.  One  poor  man  had  before  his  door  a  small  pit  of 
water,  about  three  yards  long  and  one  yard  broad:  at  two 
comers  of  this  pit  are  places  of  shelter  for  the  ducks,  thatched 
with  straw  ;  at  night  the  ducks  are  taken  into  a  bouse.  In 
one  room  belonging  to  this  man  (the  only  room  he  had  to  live 
in)  were  on  the  1  l:h  of  January,  ISOS,  ducks  of  three  growths, 
fattening    for    the  London    market ;    at    one    corner,    about 


seventeen  or  eighteen,  four  weeks  old ;  at  another  comer,  a 
brood  a  fortnight  old ;  and  at  a  third  comer  a  brood  a  week 
old.  Ducks  six  weeks  old  sold  at  that  time  for  twelve  shillings 
a  couple.  Besides  the  above,  there  are  other  persons  who 
breed  many  more  ducks  than  the  person  now  mentioned,  and, 
as  far  as  it  was  possible  to  discover,  this  person  sends  400  ducks 
in  a  year  to  London.  Allowing,  then,  forty  persons  to  send 
only  as  many,  at  an  average  of  five  shillings  per  duck,  the 
return  of  ducks  from  Aylesbury  alone  will  amount  to  4000/. 
per  annum.    This  return  has  been  magnified  into  20,000/.  per 


1.3.  Political  Economy. 

B>e-roads  extremely  bad  and  dangerous  ;  difficult  to  be  dis- 
covered from  mere  drift  ways  ;  turnpike-roads,  not  to  be  com* 
mended  ;  canals  various  and  useful ;  grain  sent  to  Ix)ndon  at 
two  shillings  per  quarter.  Box  clubs  generally  established  for 
the  poor ;  no  agricultural  society  in  Bucks.  Brincipal  manu* 
factures  paper  and  lace. 

11.  Miscellaneous. 

In  calculating  the  number  of  acres.  Priest  the  Reporter  tried 
the  mode,  first  shown  by  the  Bishop  of  Llandaff,  of  weighing 
the -portion  of  paper  containing  the  map;  he  next  took  an 
exact  copy  of  Gary's  map  upon  paper,  by  tracing  its  outline, 
affer  the  map  was  strained  upon  a  canvass  blind  at  a  window. 
This  copy  was  cut  out  with  ^eat  exactness  by  a  sharp  pointed 
knife,  and  then  divided  into  pieces,  which  were  so  neatly  laid 
together,  as  to  form  a  right-angled  parallelogram  :  another 
piece  of  paper  was  cut  into  the  form  of  an  assumed  parallel- 
ogram longer  than  necessary,  upon  which  the  pieces  of  the 
copy  were  laid,  and  cemented  by  gum-water,  so  as  to  fill  all 
parts  of  a  right-angled  parallelogram  shorter  than  that  as- 
sumed ;  the  diilerence  between  the  assumed  parallelogram 
and  that  formed  by  the  pieces  of  the  copy  of  the  map,  was  ac- 
curately measured  and  subtracted  from  the  assumed  parallel- 
ogram, and  the  remainder  gave  ."91,040  acres,  the  measure  of 
the  number  of  acres  in  Bucks.  Thus  then  we  have  the  num- 
ber of  acres  taken  from  Carj-'s  man,  by  weight  39G,0!3,  by 
measure,  591,010.  From  which,  if  we  take  an  average,  we 
shall  probably  state  it  as  accurately  as  it  can  be  found  to  be, 
39o,5'2G  statute  acres  ;  which,  for  the  sake  of  round  numbers, 
we  will  call  395,600  statute  acres. 


7784.  BEDFOUDSHIRE.  An  irregular  parallelogram  of  290,000  acres,  not  much  varied  in  surface, 
and  for  tlic  most  part  of  a  clayey  soil.  The  agriculture  chiefly  directed  to  the  raising  of  wheat,  barley, 
and  beans,  but  of  an  inferior  description  in  many  res^iects.  Little  pasturage ;  scarcely  any  market  orchards, 
but  good  vegetable  gardens  established  at  Sandy,  on  the  ea.«t  of  the  county,  from  time  immemorial.  Great 
exertions  made  in  every  department  of  culture  by  the  late  and  present  Duke  of  Bedford,  by  whom  were 
employed  many  valuable  men  in  conducting  improvements,  as  Farey,  Smith,  Salmon,  and  Pontey.  A 
valuable  set  of  experiments  on  grasses,  conducted  by  Sinclair  under  the  direction  of  the  present  Duke. 
{Stone's  Bedfordshire,  1794.  Batchelor's  Bedfordshire^  18US.  Marskal*s  Review,  1818.  Smith's  Geological 
Map,  1820.) 


1.  Geographical  State  and  Circ7tm stances. 

ClimiitCf  mi'd,  genial,  and  favourable  to  the  growth  of  ve- 
getables;  rather  later  than  Hertfordshire;  prevalent  winds 
S-W. ;  coldest  winds  N.E. 

Suily  chiefly  clay,  next  sand,  and  lastly  in  the  southern  ex- 
tremity embracing  Herts,  chalk.  Some  of  ihe  sands  grey  silts, 
and  producing  nothing  but  heath,  others  more  loimy,  as  about 
Sandy,  which  is  supposed  to  contain  the  best  garden-ground  in 
the  county. 

Minerals,  some  ironstone;  limestone  aboxmding  M'ith  comua 
aniiDOMis  and  other  shells,  petrified  wood,  gryphitts  belem- 
niles;  lireistone,  chiefly  lime,  at  Tattemhoe. 


Water.    Principal  river  the  Ouse ;  several  mineral  springs- 

2.  State  of  Property. 

Duke  of  Bedford's  estates  the  largest,  next  Lord  St.  John's 
and  Whitbread's  :  united  rental  esuinaled  at  40,000/.  a  year. 
Estate  managers  attorneys  and  considerable  farmers. 

3.  Buildings. 

Several  farm-houses  were  formerly  the  seats  of  gentlemen 
who  farmed  their  own  estates.  Farm-houses  in  general  badly 
situated,  seldom  at  the  centre  of  the  farms  to  which  they 
belong,  and  generally  consist  of  piecemeal  erections.  Francis, 
Duke  of  Bedford,  erected  an  octagonal  farm  house,  on  a  most 
odious  plan.    {./^g-.  986.)    On  the  ground  floor  it  con- 


/    V -^ 


tained  a  larpe  kitchen  («),  bake  and  hrewhouse,  and  wash- 
house  (M,  a  liall  or  master's  ro.iin,  with  a  cellar  under  (c),  a 
good  parlour  (</),  a  dairy  (e),  besides  a  pantry  (/),  closetSf  and 


beer  and  ale  cellar  under.  On  the  lirst  floor  were  fiw,  and  on 
the  second  (Jig-.  987.)  two  good  bed-rooms.  The  expense  of  this 
house  on  the  octagonal  plan  was  67  W. ;  had  it  been  built  in  the 
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square  form  it  would  have  cost  7o5/.  It  is  built  of  brick, 
slated,  aiid  was  de&lf^ned  by  Mr.  K.  Silmon,  a  well  known 
mwhanist,  resident  at  \\'obum.  The  same  accomiriodations 
on  a  square  plan  fonns  a  hou^e  more  convenient  for  placine 
furniture  (.//^.  9SS.)  A\'attle  and  dab,  that  is,  clay  i»labtered 
on  hedge-work  of  splinters,  or  on  wood  frame-work,  and  also 
the  Pisf-  manner  of  clay-working,  in  use  in  some  places,  boih 
for  farra-hou:>es  and  cottages-  Pis^  walls  found  wanner  and 
cheaper  than  any  other,  and  when  whitewaiJied  said  to  make 
good  cottage  walls. 

4.  Occupation.  ^ 

Many  farms  of  from  200  to  500  acres;  averatre  150  acres; 
Duke  of  Bedford's  farms  generally  of  the  average  size.     Farm- 
ers much  improved  by  the  example  of  W'obum  ajid  the  an- 
nual meetings.    The  exiieriments  made  by 
Francis  Duke  of  Bedford  were  to  ascenain 
the  quantities  of  hay  consumed  by  workinc 
oxen;  comparison  between  lartje  and  small 
cattle  as  to  food;    comparative  value   of 
different  foods,  &c.    Tithes  mostly  in  lay 
hands;  farms  held  generally  from  year  to 
year,  some  on  leases  of  fourteen  or  twenty- 
one  years. 

5.  Implements. 
Plough  of  th.e  swing  kind,  with  a  wooden 

board  and  a  wedge  nailed  on  as  a  mould 
board,  one  fixed  handle,  and  a  loose  one 
called  a  plough  staff;  the  whole  singularly 
rude,  though  in  uentral  use  throughout  the 
county.  Improved  forms  of  all  machines 
introouced  by  the  Duke  of  Bedford's  North- 
umbrian manager,  3Ir.  ^\'iIson,  and  other 
enlighumed  men.  A  good  straw  cutter 
winnow  ing  machine,  a  hav  tedder,  and  also 
an  excellent  weighing  machine,  invented 
by  the  late  Mr.  Salmon,  an  engineer  of  ge- 
nius, resident  on  the  Duke's  estate,  and  em- 
ployed by  him  as  an  agent. 

6.  EncU'Sing. 

Formerly  three  fourths  of  the  county  unenclosed,  now  cliiefly 
enclosed. 

7.  Arable  Laiid  wretchedly  ploughed. 

Fallows,  whith  occur  on  the  clays  generally  once  in  three 
years,  badlv  worked.  Usual  crops  are  tallow,  wheat,  beans, 
or  fallow,  barley,  beans;  turnips  common  on  the  sands  and 
chalks,  sown  broad-cast,  and  hand-hoi-d.  Chiccory  was  tried 
by  the  Duke  of  Bedford,  who  found  it  yield  ample  produce; 
had  twe'.ve  acr;^  which,  in  1797,  kept  six  sheep  per  acre  from 
the  st-cond  week  in  April  till  Michaelmas ;  four  and  a  half  kept 
ten  sheep  an  acre  from  the  second  week  in  April  till  '^'2d  July, 
and  then  seven  per  acre  to  end  of  October.  Sheep  thrive  well 
and  free  from  diseases. 

8.  Grass  Land. 

Of  ven.  limited  extent,  and  in  many  places  covered  with 
sedge  (Tarex),  and  ant-hills. 

9.  Gardens  and  Orchards. 

Gardens  of  Sandy  and  Girtford  long  celebrated  for  the  ex- 


c^lence  and  abundance  of  their  culinary  Tegetables.  Soil  a 
deep  sand,  of  a  yellowish  brown  colour  ;  products  peas,  beans, 
cuctimliers,  potatoes,  parsneps,  and  carrots,  radishes,  cabbnge 
planU,  and  turnips,  sent  to  markt-t  in  all  directions  lo  the 
distance  of  sixty  miles.    Cucumber     chieHv  to  London, 


)ld  at  ten  and  tweiuy  shillings  a  bushel  for  iiickling.     Orch- 
grown  in  cottage  garden  "^ 


ards  small.      Potatoes,  gooseberries,   and 


small  fruits 


10.    IVoods  aiid  Piantations. 

About  7000  acres,  situated  on  the  slopes  of  bills  on  cold 
marly  clays.  Various  new  plantations  formed  bv  the  principal 
liroprietors,  especially  the  Duke  of  Bedford.  Furze  grown  on 
some  of  the  sandy  hills,  for  burning  lime.  Some  fine  trees  of 
the  silver  tir,  and  others  of  the  genus  Piuus  at  \\'oburn. 


planted  under  the  direction  of  the  celebrated  Miller ;  a  fine 
beech,  figured  by  Pontey  in  his  Forest  Prmmr, 

11.  Wastes. 

Four  thousand  acres  of  chalky  down  at  Dunstable,  not  much 
any  where  else. 

12.  hnprovements. 

A  good  deal  drained,  e-^pecially  bogs.  Elkington's  mode  said 
to  have  been  tried  with  verj'  partial  success.  Bush  and  straw- 
draining  attempted  on  the  cla>ey  soils,  and  the  mole  plough  a 
good  deal  used  in  the  furrows.  Irrigation  introduced  by  the 
Duke  of  Bedford,  and  various  examples  are  to  be  found  ia 
ditlercnt  pariAhes  on  his  Grace's  estates.  Peat  is  used  as  fuel, 
and  also  burned  for  the  ashes  as  a  manure;  ample  experi- 
ments made  on  manures,  by  Dr.  Cartwright,  at  W'obum  ;  but 
no  agricultural  experiments  on  a  small  scale  can  be  depended 
on.  The  dairy  at  \l*obum  [Ji^.  9S9.)  is  a  fanciful  struc- 
ture in  the  Chinese  style;  but  the  plan  and  arrangement 
is  not  well  calculated  for  keeping  milk  and  butter  cool  and 
sweet. 
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13.  Live  Stock. 

Cattle  a  mixed  breed  of  long  and  short  homed  Aldemey,  &c. 
Some  daining  conducted  as  in  Buckinghamshire.  home 
sheep,  but'of  no  particular  breed;  folding  generally  practised 
and  approved  of;  horses  a  heavy  breed  from  Huntingdonshire; 
rabbit  warrens  destroyed  as  much  as  possible;  geCbC  kept  by 
m;my  from  an  idea  that  they  preserve  the  health  of  the  jiastur- 
ing  animals  where  they  feed.  Turkeys  and  pigeons  kejit  before 
the  enclosure  m  various  places,  but  now  much  on  the  decline. 
Bees  kept  by  a  few  cottagers  and  sm<Lll  farmurs. 

14.  liiirai  Economy. 

Husbandry  business  generally  performed  by  day  labourers  ; 
though  on  most  large  farms  a  horsekeeper,  cowkeepcr,  shep- 
herd, and  kitchen  maid  hired  by  the  year. 

15.  Political  Economy. 

Almost  all  the  crossroads,  and  many  of  the  main  roads,  very 
bad.     Grand  Junction  Canal  passes  through  a  port  of  the 


county,  and  is  very  useful ;  fairs  and  markets  various ;  manu- 
factures chiefly  plaidng  of  straw  and  lace;  children  of  ten  or 
twelve  years  of  age  acquire  the  art  of  plaiting",  while  their 
mothers  sort  and  bleach  the  straw.  Lace-making  a  more 
sedentary  employment,  and  the  women  and  children  generally 
appear  .sickly.  There  are  school-misire-ses  for  teaching  both 
siraw  plaiting  and  lace-making.  Begin  to  learn  to  make  lace  at 
six  or  seven  years  of  age  ;  do  tittle  good  for  two  years,  at  ten  v  ears 
earn  two  shillings  a  week,  at  sixteen  as  niuch  as  can  be  made 
by  the  business,  or  nearly  six  shillings  a  week;  work  in  sum- 
mer from  six  o'cloc:k  in  the  morning  till  sunset,  and  in  winter 
from  nine  till  eleven  at  night ;  maid  servants  scarce  in  conse- 
quence, but  poor  rates  kept  down.  Some  rush  mala  made  near 
the  Ouse  to  the  west  of  Bixlford. 

Beilford  Ho  se  of  Iiuliistn/.  —  **  The  poor  in  the  house  are 
employe<l  in  the  following  manner:  A  manufacture  of  coarse 
baize  furnishes  employment  for  all  the  boys  five  yea  s  of  age, 
aud  some  of  the  men ;  the  remaining  part  of  the  meo  culti  vaie 
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an  acre  and  a  half  of  ^nlen-^ound,  and  weed  and  keep  tn 
order  twenty-five  acres  of  sward  land  attached  to  the  house. 
The  old  women  spin  flax  to  make  linen  for  the  use  of  tJie 
family  ;  the  other  women  (exclusive  of  tho^e  enga^d  in  domes- 
tic concerns),  and  ^irU  above  six  years  old,  make  thread  lace. 
One-sixth  of  the  eaminjjs  of  the  poor  is  paid  weekly  to  those 
who  work,  by  way  of  j^ratuity.  The  GoTcmor  of  the  House  of 
Industry  adds,  that  the  aboTe  employments  have  answered 
the  most  santjuine  expectations  of  the  directors  of  the  estat>- 
Ushment." 

JManj  useful  benefit  clubs. 

16.  Obstacles  to  hnpi-ovcment. 
Want  of  knowledge  and  leases.    Alice  generally  destroyed  by 

7785.  HUNTINGDONSHIRE.  A  dull  flat  surface  of  above  200,000  acres;  till  Edward  the  First's 
time  one  continued  forest.  The  name  of  the  county  is  said  to  be  derived  from  the  facility  it  aftbrded  for 
hunting.  The  coil  is  almost  uniformly  good,  but  injured  by  water;  it  is  chiefly  under  tillage,  but 
remarkable  for  no  excellence  in  agriculture.  Rape-seed  and  mustard  are  more  cultiTated  than  in  most 
other  counties,  and  timber  raore  rare.  (,Stow*s  Uuntingdonshire^  171)3.  Maxwell^  1793.  ParAihso?i,  ItJll. 
Marshal's  Review,  1813.     Smith's  Geological  Map^  1821.     Edin.  Gaz.  1827  ) 


professional  rat  catchers ;  some  furmers  keep  ferrets  for  the  rati. 
l,arks  destroy  a  great  deal  of  new  sown  wheat.  They,  with 
other  birds,  are  very  abundant  in  Bedfordshire,  e>i>ecially  about 
Dunstable,  where  thev  are  caught  in  traps,  in  quantitie:!  for 
the  London  market.  Wire-worms  supposed  to  be  increased  by 
artificial  gras:»es. 

17.  Miscellaneous. 

An  agricultural  society  founded  by  the  Duke  of  Bedford  in 
18U1  ;  vanou::>  premiums  otfered  and  i>aid,  to  ttie  extent  of 
loo/,  a  year  in  some  years.  Cheap  publications  on  agricul- 
ture, it  is  thought,  would  be  a  con2>iUeiable  means  of  im- 
provement. 


after  rai»e;  hemp  sown  in  a  few  places;  mustard  cultivated 
with  K^eat  success  :  sometimes  pays  40/.  an  acre  on  land  worth 
not  more  than  50/.,  but  v^ry  uncertain.  Parkinson  tlkinks 
hemp,  flax,  rape-seed,  and  mustard,  stiould  be  encouraged,  as 
they  enrich  the  farmer,  and  aie  all  ^ood  pveparatires  for 
wheat.  The  only  way,  he  says,  to  enrich  the  soJ,  is  to  enrich 
the  farmer  6ist. 

7.  Grass. 
Some  good  meadows  on  the  Ouse  and  Nene;  the  pastures 

lie  remote  from  the  farm  buildinifs,  but  are  in  general  rich, 
though  neglected ;  require  to  be  pared  and  bumcdj  and 
brought  under  aration. 

8.  Woods  and  Plantations. 
A  good  many  pollard  willows  in  the  fens,  and  some  osier 

plantations. 

9.  Improvejnents. 
Great  want  of  a  general  county  drainage,  such  as  that  of  the 

Bedford  level, in  the  adjoining  counties  of  Lincoln,  Canil>ridge, 
and  Northampton.  Tlie  advantages  of  such  a  drainage  is  ably 
pointed  out  by  Parkinson.  Embarkments  very  extensive,  and 
the  soil  being  in  general  a  loose  porous  sand>  puddle  walU  are 
generally  made  in  the  middle  of  the  mound. 

10.  Live  Stock. 

Stilton  cheese,  now  chiefly  made  at  Li;tle  Palby,  in  Leicester- 
shire ;  is  no  longer  made  at  Siilton,  though  it  is  supposed  to 
have  been  originally  made  there  about  1720  ;  or,  accoiding  to 
some,  by  a  Mrs.  Orton,  in  1750.  A  good  many  hon.es  bred, 
and  a  mixture  of  Lin'-oln  and  Leicester;  folding  sheep  much 
practised.  No  fewer  than  271  pigeon-houses  in  tliis  county, 
and  a  few  bees ;  one  gentleman  cultivates  rabbits. 

11.  Political  Economy. 
Bad  roads  ;  a  lace  manufactorv  at  Kimbolton  ;  a  paper  mill 

at  St.  Neois;  two  sacking  manufactories  at  Staudgroond;  an 
agricultural  society  at  Kimbolton. 

7786.  CAMBRIDGESHIRE.  A  flat  or  little  varied  surface  of  437,040  acres,  generally  of  good  soil, 
and  having  about  one  third  under  tillage;  remarkable  only  for  the  extent  of  its  fen  lands,  and  their 
embankment  and  drainage,  both  very  imperfect  The  valley  watered  by  the  Cam  is  called  the  Dairies, 
being  almost  entirely  appropriated  to  dairy  farms.  Horses  are  a  good  deal  bred  in  the  county,  and  also 
pigeons.  {Vancouver's  Cambridgeshire^  1795.  Gooche's  Cambridgeshire^  1807.  Marshal's  Review^  1813, 
Edin.  Gaz.  1827.) 


J.   Geographical  State  and  Circuynstanccs. 

CUmaUt  tolerably  healthy,  considering  that  the  east  part  is 
aVirted  by  fens,  and  but  a  small  part  supplied  by  water  &om 
springs. 

Soil.  Ixiani  prevalent,  but  the  county  every  where  spotted 
with  roundish  patches  of  clay,  sand,  marl,  fen,  moor,  or  lakes, 
which,  in  the  map  of  soils  annexed  to  Parkinson'a  Report,  as- 
sumes a  very  singular  appearance. 

Water  chiefly  supplied  from  ponds ;  Ouse  and  Nene  the  only 
rivers;  the  meres  are  natural  ponds,  surrounded  by  reeds  and 
other  aquatic  plants,  and  a  considerable  zone  of  marsh  or  bog, 
according  as  the  soil  may  be  loam  or  sand,  W'hitllesea  Mere 
contains  1670  acres,  but  is  not  above  two  feet  deep.  It  abounds 
with  hsh  and  wild  fowl. 

2.  State  of  Property. 

Old  enclosed  lands  in  the  hands  of  a  few  proprietors ;  half 
the  county  freehold,  the  remainder  almost  all  copyhold. 

3.  Bnilditigs. 

Farm-hcuses  very  inconveniently  situated,  partly  owing  to 
the  want  of  hit;h  and  dry  sites  on  central  parts  of  farms  ;  some 
good  cottages  lately  erected  as  the  only  means  of  retaining  farm 
servants  lor  any  length  of  time  with  the  same  master. 

4.  Occupation. 

Many  large  farms,  though  small  ones  predominate;  leases 
frequent ;   tithe  in  kind. 

3.  hnpleinents. 

Plough,  with  one  handle,  originally  from  Holland;  one  wheel, 
a  circular  plate  of  iron  which  is  kept  sharp,  acts  as  a  coulter. 

6.   Tillage. 

Plough,  with  a  pair  of  horses,  or  three  abreast;  two  crops 
and  a  fallow  the  common  rotation;  chief  crops,  wheat,  oat.s, 
andbems;  rape  sown  on  the  fens ;  lands  either  once  ploughed 
out  of  grasv,  or  pared  and  burned  ;  also  on  uplands;  manured 
and  treated  as  turnips;  seed  threshed  in  the  field;  straw 
generally  burned,  or  used  for  yard  fences ;  wheat  succeeds  well 


1.   Geographical  State  and  Circumstances. 

CiimaU.  On  the  uplands  dry  and  healthy,  but  in  the  fens 
the  contrary  ;  there  the  inhabitants  suffer  most  when  the  fens 
are  driest.  Agues  have  somewhat  diminished  since  the  fens 
began  to  be  belter  drained. 

Soi7*  are  very  irregularly  distributed ;  loam,  clay,  and  rich 
bhick  earth  extend  tliemselves  in  irregular  masses,  and  nearly 
of  the  same  extent.  The  soil  of  the  fens,  is  rich,  black  and 
deep,  and  may  occupy  a  third  of  the  whole  surface.  The  rich 
marshes  in  the  vicinity  of  Wisbeach  consist  of  a  mixture  of 
£and  and  clay,  or  sill,  a'sea-sand,  finely  pulverised  by  the  action 
of  the  naves ;  and  the  uplands  consist  of  chalk,  gravel,  loam, 
and  tender  clay.    There  are  no  minerals. 

Rivers.  The  Ouse,  the  Granta  or  Cam-  The  Ouse  and 
Nene  also  cross  part  of  the  county,  and  the  old  and  new  Bed- 
ford rivers.  Alt  these  are  navigable  for  barges,  and  are  kept 
open  in  frosty  weather  by  ice  boats,  drawn  down  the  stream  by 
tight  hordes,  four  on  each  side. 

*Z  Estates. 

Vary  much  in  size.  Those  of  Lord  Hardwicke,  Ihike  of 
Bed&rd,  Duke  of  Rutland,  Sir  H.  Peyton,  and  Thorpe,  are 
the  largest ;  greatest  part  of  the  countv  in  estates  of  from  '200/. 
to  501)/.  and  1000/.  per  annum  ;  many  from  '20/.  to  50/.  and 
even  400/.  a  year,  occupied  by  their  owners ;  tenures  of  all 
sorts,  and  a  variety  of  college-land  tenures. 

3.  Buildings. 

Farm-houses  and  premises  in  general  bad  and  inconvenient ; 
lath  and  plaster,  or  clay  and  wattle,  the  common  materials,  and 
clunch  or  clay  walls  in  general  use.  Jenyns,  of  Bottisham, 
has  adopted  Arthur  Young's  plan  of  building  stacks  on  frames, 
which  run  on  an  iron  railway,  and  are  pulled  into  the  bam, 
whfre  tlu-y  are  forked  on  to  the  platform  of  the  threshing 
machine.  Cottages  "  wretchedly  bad,"  except  a  few  btiilt  by 
Lord  Hardwicke,  and  some  other  gentlemen. 

4.  Occupation. 

Farms  from  W  to  100  acres  ;  many  from  100  to  1000,  but  few 
exceed  the  latter  number  ;  tithes  taken  in  kind  in  many  places. 

5.  Itnpleyncnts. 

Ploughs,  with  a  sharp  iron  wheel,  or  running  coulter,  35  in 
Huntingdonshire.  Shepherd,  of  Chippenham,  has  invented  a 
variety  of  implements.  Some  threshing  machines,  and  the 
best  Lothian  implements,  at  Lord  Hardwicke's.  The  Ely 
l>tar  roller  is  an  iron  roller,  with  a  number  of  pieces  of  iron  like 
small  spades  fixed  into  it.  It  is  used  in  the  fenny  districts  for 
cutting  up  the  weeds,  which  choke  up  the  slow  running  rivers. 
The  horses  walk  alongthe  baiik,  and  draw  it  several  times  up 
and  down  the  river.  The  weeds  are  thu5  rooted  up,  and  Qxr- 
tied  down  tb«  ktrcom  bjr  the  flr&t  flood. 


6.  Arable  Land. 

Ploughed  and  cultivated  in  general  as  in  Huntingdonshire ; 
hemp  is  cultivated  more  extensively  ;  flax  is  grown,  and  mus- 
tard, near  ^V^isbeach  and  Outwell ;  a  few  lentils,  as  in  Hun- 
tingdonshire, but  are  considered  of  less  value  than  tares.  The 
reporter  says,  a  second  crop  of  mustard  is  obtained  by  what 
shells  from  the  first,  and  that  mustard  springs  up  in  land  w^here 
it  has  not  been  cultivated  for  upwards  of  a  century.  Woad  is 
in  cultivation,  and  for  every  forty  acres  a  woad  mill,  it  is  said, 
is  required.  No  crop  pays  equal  to  the  reed,  which  requires 
no  culture  but  cutting  and  bunching;  owing  to  the  improve- 
ment of  the  fens,  they  are  now  becoming  scarce.  Whiteseed 
(P6a  aquitica),  or  fen  hay,  is  produced  on  many  parts  of  the 
fen  lands,  and  even  on  such  parts  as  have  been  dug  for  peat. 
The  land  is  inundated  till  the  crop  appears  above  the  water, 
and  then,  wherever  it  can  be  effected,  it  is  let  off;  in  other 
cases  the  grass  grows  to  a  great  height  in  the  water,  is  mown 
twice  in  the  season,  and  often  produces  two  tons  per  acre  each 
time.  The  hay  is  esteemed  valuable  for  cows;  causing  them 
to  produce  much  milk,  and,  it  is  said,  giving  the  particular 
flavour  to  Cottenham  cheese- 

7.  Grass  Lands. 

Extensive  ;  some  under  no  management,  and  of  little  value; 
others  very  productive,  both  as  hay  and  feeding  lands.  In 
the  district  called  the  Wash,  they  will  carry  from  one  to  two 
bullocks,  and  from  five  to  twelve  sheep  per  acre  fed  the 
greater  part  of  the  year. 

8.  Gardens  and  Orchards. 

Good  market  and  fruit  gardens  at  Kly,  Soham,  Wisbeach, 
&c.  which  supply  Lynn  and  various  places,  by  water  carriage, 
with  apples,  cherries,  and  vegetables. 

9.  Woods  and  Plantations. 

Some  young  plantations.  The  Rev.  G.  Jenyns,  of  Bottis- 
ham, "  does  not  cut  off  the  tap  roots  of  oaks  in  the  usual 
manner,  and  finds  they  thrive  faster."  (That  he  is  mistaken, 
see  3927.)  Osiers  are  grown  in  various  places  for  the  baskel 
makers,  and  found  to  pay  as  well  as  any  crop. 

10.  Wastes  and  unimproved  Fen. 
In  1794,  158,500  acres. 

11.  Improvements. 

In  no  part  of  the  isbmd  draining  and  embanking  so  much 
wanted  as  in  the  fens  of  this  county. 

The  forrtier  state  qf  the  fenlnfiHs,  a.nd  their  degradation  to  their 
present  state,  is  given  at  length  in  the  report,  chicflv  from  a 
pamphlet  by  Lord  Hardwicke.  It  was  the  opinion  of  Atkins 
(a  commissioner  of  sewers  in  the  reign  of  James  I.,  1G<HJ  that 
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these  fen«  (a  spaco  of  upwards  of  280,000  acres)  were  once  "  of 
the  nature  ot  land-meadows,  fruitful,  healthy,  and  very  gain- 
ful to  the  inhahjtanls,  and  yielded  much  relief  to  the  high- 
land countit*  in  time  of  great  droujjhis."  Sir  W.  Du^^ale 
(who  was  horn  1G05.  and  died  16S6;  was  of  the  s<ime  opinion, 
atldini;  as  a  proof,  **  thit  threat  numbers  of  t  mber  trees  (oaks, 
firs,  &c.)  formerly  grew  there,  as  is  plain  from  ni?ny  being 
found  m  dit^^njj  canals  and  drains,  some  of  them  severed  fiom 
their  roots,  the  roots  standing  as  they  grew,  in  firm  eanh,  below 


I  1635,  the 


thet 

On  deepening  the  channel  of  ^\'islleach  rir 
workmen,  at  eight  feet  below  the  then  bottom,  aiscovered  a 
second  bottom,  whicli-was  stony,  with  seven  boaLs  lying  in  it, 
covered  with  silt.  And  at  Whit  le>,ea,  on  (iigL;ing  through  the 
moor  at  eight  feet  deep,  a  perfect  soil  was  found  with  swards 
of  grass  lying  on  it,  as  they  were  at  hrst  mown.  Henry  of 
Huntingdon  (who  lived  in  the  reign  of  Stephen,  1136,)  de- 
scribed this  f  nny  country  "  as  pleasant  and  agreeable  to  the 
eje;  watered  by  many  rivers  which  run  through  it,  diversitied 
by  many  large  and  small  lakes,  and  adorned  by  many  woods 
and  islands."  And  Wi.liam  of  Malmsbury  {who  lived  in  the 
first  \ear  of  Henry  II.,  IIM)  has  painted  the  state  of  the 
hmd  round  Tliuniey  in  the  most  glowing  colours  :  he  says,  "  it 
is  a  very  par.idise,  in  pleasure  and  dehght  it  resembles  heaven 
itself;  the  very  man-hes  aboun<Ung  in  trtes,  who^e  lengih 
without  knots  do  emulate  the  stars.'"  '*  1  he  piain  there  is  as 
level  as  the  sea,  which,  wiih  the  flourishing  of  the  grass, 
allureth  the  eye  ;  in  some  parts  there  are  apple-treL-s,  in  others 
vines."  It  appears  then,  on  the  authority  ol  the  authors 
quoteil,  that  the  fens  were  formerly  wood  and  pasture.  The 
engineers  were  of  opinion  that  the  country  in  ijue^tion,  for- 
merly me,  dow  and  wood,  now  lien,  became  so  trom  partial 
embankments  preventing  the  waters  from  the  uplands  goit-g 
to  the  sea  by  their  natural  outfalls;  want  of  proper  and  suffi- 
cient drains  to  conve*  those  wateis  into  theUuse;  neglect  of 
such  drains  as  were  made  for  that  purpose ;  and  that  these 
evils  increased  from  the  not  embanking  tlie  river  t^'use,  and  the 
erection  of  sluices  across  it  prevtnting  the  tlux  and  reflux  of 
the  sea;  the  not  widening  and  deepening,  where  wanted, 
the  river  Ouse  ;  and  from  not  removing  the  gravels,  wted^,  Ac. 
which  have  from  time  to  time  accumulated  in  it. 

Tfie  firtt  attempt  at  drainitifi  any  purt  of  the  J'ms  appears  to 
have  been  made  in  the  time  ol  Kdward  1.  (V^^J'^y  &c.)  ;  many 
others  with  various  success  followed.  The  famous  John  of 
Gaunt  (or  Ghent,  who  died  in  1593),  and  Margaret,  Countess 
of  Kiclimond,  wrre  amongst  the  draining  adventurers;  but 
Gough,  in  his  addition  to  Camden,  says  **  the  reign  of  Eliza- 
beth may  be  properly  fixed  on  as  the  periotl  when  the  level 
began  to  become  immedia  ely  a  public  case.  Alany  plans  were 
proposed  and  abandoned  bt^tween  that  time  and  1(»31,  when 
King  Chark-s  I.  granted  a  charter  of  incorporatiun  to  Francis 
Earl  of  Bedfura,  and  thirtet-n  gentlemen  adventurers  \\ith 
him,  «  ho  jujntlv  undertook  to  drain  the  level,  on  condition 
that  they  should  have  granted  to  them,  as  a  recompense, 
95,00(1  acres  (about  one  third  of  the  level).  Jn  ltJ4y,  this 
charter  was  confirmed  to  William  Earl  of  Bedfoid,  and  his 
associates,  bv  the  Convention  Parliament;  and  in  1653,  the 
level  being  declared  completely  drained,  the  95,000  acres  were 
conveyed  to  the  adventurers,  who  had  expended  400,000/., 
which  is  almost  4/.  4«.  per  acre  on  the  95,000  acres,  and  about 
1/.  K«.  on  thewhoIebrsadth,ifthe  whole  level  contain  yS,\U00 
acres,  and  it  is  generally  supposed  to  contain  300,000  acres. 
In  iefi4,the  corporation  called  **  Conservators  of  the  great 
level  of  the  fen^"  was  established.  This  body  was  empowered 
to  levy  taxes  on  the  y5,0i^)  acre,  to  defray  w  hatever  expenses 
might  arise  in  their  pre^ervatio^  ;  but  only  8.",000  acres  were 
vested  in  the  corporation,  in  trust  for  the  E^rl  of  Bedford  and 
his  associates;  the  remaining  1^,000  were  allotted,  10,000  to 
the  King,  and  '^000  to  the  Earl  of  Portland.  At  hrst  the  levy 
■was  an  eijual  acre  tax;  but  upon  :  '  ' 
gra^lual  one  was  adopted,  which  is 

year  1097,  the  Bedford  level  was  divided  into  three  districts, 
north,  middle,  :md  south  ;  having  one  surveyor  for  each  of  the 
former,  and  two  for  ihe  latter,  'in  1753,  tlie  north  level  was 
separated  by  act  of  parliament  from  the  rest.  In  addition  to 
the  )ublic  acts  ol;tained  for  drainint;  the  fens,  several  (uivate 
ones  have  been  granted,  for  draining  separate  districts  with 
their  limits,  notwithstanding  which,  and  the  vast  sums  ex- 
pended, mucli  remains  to  be  done ;  a  great  part  of  the  fens  is 
now  ( l.SOOj  in  danger  of  inundation  :  this  calamity  has  visited 
them  many  times,  producing  effects  distressing  ahil  extensive 
beyond  conception,  indeed  many  hundred  ai  res  of  valuable 
land  now  drowned,  the  misfortune  aggravated  by  the  proprie- 
tors being  obligeil  to  continue  to  pay  a  heavy  tax,  notwitli- 
standin^  the  \o»  of  their  land." 

The  Ulterior  draiiiufie  of  the  fens  is  performed  in  most  places 
by  windmills,  which  are  very  uncertain  in  their  efFects..  Sieam 
has  been  tried,  and  there  can  be  no  doubt  would  be  incompa- 
rably preferable,  as  working  in  all  weathers. 

EiniHinkitm  may  he  considered  a  necessary  accompaniment 
of  draining  on  the  fen-lands.  '1  he  fens  are  divided  into  tl  ree 
large  levels,  and  each  of  these  levels  are  subdivided  into  nu- 
merous districts  by  banks;  but  as  these  banks  are  mftde  of 
ftn-moor,  and  other  light  materials,  whenever  the  rivers  ;ire 
swelle^t  with  waters,  or  any  one  district  is  deluged,  cither  by 
rain,  a  breath  of  bank^i,  or  any  other  cause,  the  waters  speidilv 
pa^s  through  the>e  bright,  moor\-,  porous  banks,  and  drown  all 
the  circumjacent  districts.  The  fens  have  sometimes  sus- 
tained '^0.000/.  or  30,(KX)/.  damat;e  by  a  breach  of  banks ;  but 
these  act  idents  seldom  happen  in  the  same  district  twice  in 
twenty  years;  the  water,  however,  soaks  through  all  fen  hanks 
every  year  in  every  district ;  and  wlien  the  water  mills  have 
lifted  the  waters  up  out  of  the  fens  into  the  rivers  in  a  windy 
day,  a  great  part  of  the  water  soaks  back  through  the  porous 
banks  in  the  night  upon  the  same  land  again,  'lids  water  that 
soaksthrough  the  bank.drowns  the  wheat  in  the  winter,  washes 
the  manure  into  the  dykes,  destroys  the  best  natural  and  arti- 
ficial grasses,  and  prevents  the  fens  from  being  sown  till  too 
late  m  the  season.  This  stagnant  water,  lying  on  the  surface, 
causes  also  fen  agues,  &c. ;  thus  the  waters  that  have  soaked 
through  the  porous  fen  banks  have  done  the  fertile  fen-  more 
real  injury,  than  all  the  other  floods  that  have  ever  come  upon 
them.  The  remedy  for  the  soaking  through  of  the  water  is 
obviously  (hat  of  forming  a  puddle  wall  in  the  middle,  whirh 
appears  to  have  been  first  thought  of  among  the  fen  bank- 
makers  by  Smith  of  Chatteris,  a  prof.^sed  embanker,  who  thus 
deacribts  hi»  mode  of  putting  a  vertical  »Uatum  of  puddle  in 


old  mounds :  **  I  first  cut  a  gutter,  eighteen  !rrhes  vide» 
through  the  old  bank  down  to  the  ckiy  ^the  fen  sul-stratum 
being  generally  clay) ;  the  gutter  is  made  near  the  ceniie,  but 
a  little  on  thL-  land  side  of  the  centre  of  the  old  hank.  'J  ha 
gutter  is  afterwards  filled  up  in  a  very  solid  manner  with  tem- 
pered clay  ;  and  to  make  the  clay  r*s.i.>t  the  water,  a  man  in 
hoots  always  treads  the  clay  as  the  gutter  is  filh  d  up.  This 
plan  was  tried  last  summer  (1794),  on  a  convenient  farm,  and 
a  hundred  acres  of  wheat  were  sown  on  the  land.  The  wheat 
and  grass  lands  on  this  farm  are  now  all  drv,  whiU  the  ftns 
around  are  covered  with  water.  'I'his  practice  an:,wers  so  well 
on  this  farm,  that  all  the  farmers  in  the  parish  are  improving 
their  banks  in  the  same  manner,  and  some  have  btgun  in  ad- 
jacent parishes." 

M'ith  respect  to  embankinj^  from  the  tea,  \'ancouTer  is  of 
opinion,  that  the  ground  ought  to  he  covtrcd  by  nature  with 
bdmphire  or  other  plants,  or  uith  grass,  bifire  anaittnipt  is 
madJe  to  embank  it;  there  is  particular  danger  in  being  too 
greedy.  "  If  the  sea  has  not  raised  the  halt  marsh  to  its  fiuit- 
ful  level,  all  expecUtion  of  Ltneht  is  vain,  the  soil  being  im- 
mature, and  not  ripened  for  enclosure ;  and  if,  sigain,  with  a 
view  of  grasping  a  great  extent  of  salt  marsh,  thelj;>nks  or  sea 
wall  be  pushed  fur  htr  outwards  than  whtre  there  is  a  firm 
and  secure  foundation  for  it  to  stand  upon,  the  bank  will  blow 
up,  and  in  both  cases  great  losses  and  disappointments  \sill 

Paring  and  burninf;  is  every  where  approved  of,  and  consi- 
dered tlie  aijie  qua  nvn  of  the  Kn  district,  in  breaking  up  turf. 
\\  ithoul  it  corn  crops  are  destroyed  by  the  giub  and  wire- 

Irri^afion  Col.Adeane,  of  Barbraham,  has  500  acres  of 
meadows  which  have  been  irrigated  from  the  time  of  Queen 
Lli/abfcih.  "  Pallavicino,  who  was  collector  of  Peter's  pence 
in  England,  at  the  death  of  Quten  Mary,  having  ."iOjOOO/.  or 
40,00u/.  in  his  hands,  had  the  art  to  turn  Protesiant  on  the 
accession  of  (,>ueen  Elizabeth,  and  aiiproiiiiated  the  money  to 
his  own  use;  he  bought  with  it  an  estate  at  Barbraham,  and 
other  lands  near  Boumbridge;  and  proLuring  a  ^rant  from  the 
crown  of  the  river  which  passts  through  tliem,  was  enabled 
legally  to  build  a  sluice  across  it,  and  throw  as  much  of  the 
water  as  was  necessary  into  a  new  canal  of  irrigation,  w  hich  he 
dug  to  receive  it  in  the  method  so  uell  knoun,  and  commonly 
practised  in  Italy  long  before  that  period.  The  canals  and 
the  s.uices  are  all  well  designed,  and  are  the  work  of  a  man 
evidently  well  acquainted  with  the  practice  ;  but  m  taking  the 
waters  from  them,  for  spreading  it  by  small  channels  over  the 
meadows,  there  does  not  seem  to  be  the  least  intelligence,  or 
knowledt^e  of  the  husbandry  of  watering.  No  other  art  is 
exeried  but  that  merel\  of  opening  in  the  tank  of  the  river 
small  cuts  for  let'.ing  the  v^  ater  flow  on  to  the  meadows  alwa\s 
laterally,  and  never  longitudinally,  so  necessary  in  works  of  this 
kind,  'ihe  water  then  hnds  its  own  distribution,  and  so  irre- 
gularly, that  many  parts  receive  too  much,  and  others  none  at 
all.  trom  the  traces  left  of  small  channels  in  different  parts 
of  the  meadows,  it  would  appear  that  the  ancient  distribution 
formed  under  I'allavicino  is  lost,  and  that  we  see  nothing  at 
present  but  the  miserable  patch-work  of  workmen  ignorant  of 
the  business.  Irrii^ation  has  not  spread  from  this  example, 
but  might  be  extensively  practised  on  the  banks  of  all  the 
rivers." 

12.  Live  Stock. 

Cattle  a  breed  ])eculiar  to  the  county  ;  but  some  of  all  sorts. 
Butchers  give  more  for  a  Cambridge  calf  than  a  Suflblk  one, 
fanc.ung  the  former  whiter  veal.  'I'he  Cottenham  cheese 
ascribed  to  the  excellence  of  the  grass,  in  great  part  i^oa 
aquatica. 

The  cow  sifstem  consists  chiefly  in  suckling  of  calves  and 
making  of  butter  ;  there  is  nut  much  cheese  made,  except  the 
noted  ones  of  Soham  and  Cottenham.  I'he  suckling  season  is 
from  Michaelmas  to  Eadv-daN.  It  requires,  on  an  average, 
two  cows  to  fatten  a  calf.  'The  cows,  when  at  a  distance  from 
home,  are  milked  in  the  pa.sture,  and  the  milk  brought  home 
l\v  a  horse  or  ass,  in  tubs,  s  ung  across  :  women  could  not  do 
this  work,  the  travelling  being,  alter  the  least  rajn,  very  bad, 
even  when  there  is  no  water  to  go  through.  The  hutter  is  sold 
rolled  up  in  pieces  of  a  yard  long,  ani(  about  two  incht^  in 
circumftrtnce ;  this  is  done  for  the  conveiiieucy  of  colleges, 
where  it  is  cut  into  pieces,  called  *'  parts,**  and  so  sent  to 
table  ;  its  quality  is  nowhere  excelled. 

Bu  locks  of  various  kinds  fattened  on  grass,  and  when  not 
ready  in  autuivm,  put  u|>  and  finishid  on  coin  or  oil-cake. 
Col.  Adeane  buys  in  X^ndon  at  a  falling  market,  and  kcejis  till 
a  rising  one  before  he  sells. 

bhiep  chiefly  as  in  Huntingdonshire;  M)me  Norfolks  and 
Soutli  Downs  ;  folding  on  the  uplands. 

Hones  ol"  the  cart  kind  much  Lred,  and  considered  an  article 
in  which  the  county  excels;  they  are  very  large  and  bony  ; 
black  ;  with  long  hair  from  the  knee  to  the  fetlock  trciiling  on 
the  ground.  A  cart  stallion  1  as  cost  V55  guineas,  and  his  colts 
have  so.d  for  sixty  guineas.  Horses  k4  pt  in  the  stable  through- 
out the  year,  at  a  great  expense,  lecause  on  dry  food  ;  heibaup 
plants,  artifical  grasses,  and  roots  being  neglected,  and  no  soil- 
niL'  practised. 

The  teer  in  \\'impole  Park  attacked  by  a  singular  disease,  a 
sort  of  madness;  the  diseased  animal  begins  by  pursuing  the 
herd,  then  sequesters  himself,  breaks  his  antlers  against  the 
trees,  and  (^naws  large  pieces  of  flesh  from  his  sides,  A:c.  be- 
cctmes  convulsed,  and  soon  expires. 

Fi^evn-huvtea  on  almo>t  every  farm  ;  kept  in  a  gre.it  measure 
because  if  any  one  were  to  give  them  uj»,  he  would  be  obliged 
to  keep  the  pigeons  of  othi  rs ;  destroy  thatched  roofs,  and  oblige 
every  farmer  to  sow  more  seed  than  he  otherwise  would  ;  pro- 
duce sent  to  hondon  and  other  parts;  often  100  do/.en  per 
annum  from  one  pigeonry  ;  dung  highly  prized. 

13.  Rural  Economy. 

Peat,  sedge,  or  thin  turf,  and  dried  cow-dung  used  »s  fuel. 
The  cow-dung  is  spread  on  gras*i,  about  an  inch  and  a  half 
thick,  and  cut  into  pieces,  eight  or  twelve  inches  square  ;  there 
it  lies  till  dry. 

14.  Political  Economy. 

Iloads  miserably  bad  ;  canals  or  navigable  cuts  in  the  fens  in 
all  directions;  a  few  fairs;  a  ^wttery  nt  Elv  for  coarse  ware; 
excellent  white  bricks  made  there,  and  at  Chatteris  and  Cam« 
bridge ;  lime  burned  at  various  placet. 
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7787.  SUFFOLK.  A  crescent-like  flat  surface  of  800,000  acres,  the  soil  chiefly  in  patches  of  clay,  poor 
sandy  soil,  and  rich  loam,  and  the  agriculture  directed  to  the  growing  of  corn.  The  county  is,  however, 
famous  for  its  breed  of  cows,  horses,  and  hogs,  and  it  is  one  of  those  in  which  carrots  are  a  good  deal 
grown.  One  of  tlie  largest  sheep  fairs  in  the  kingdom  is  held  at  Ipswich,  where  it  is  said  as  many  as 
150,000  or  200,0(X)  sheep  and  lambs  have  been  exposed  for  sale.  The  celebrated  Arthur  Young  was  a 
native  ycomaji  of  the  county,  and  farmed  his  own  estate  near  Bury.  {Young's  Suffolk^  1810.  Smithes 
Geological  Map,  181y.) 

1.  Geographical  State  and  Circumstances. 
Cttmati'.    One  of  the  driest  in  the  kingdom ;  the  frosts  severe ; 

and  the  N.  E.  winds  in  spring,  sharp  and  prevalent, 

SoiL  The  predominating  a  strong  loam  on  a  clay-marl  hot- 
torn  in  the  centre  of  the  county  ;  chalk  also  occurs  extensively 
as  a  substratum  ;  a  zone  of  sand  stretches  along  the  coast; 
and  some  sand  and  fen  land  in  the  north-west  angle;  no 
minerals. 

2.  Property. 
Chiefly  in  the  hands  of  rich  yeomanry,  who  cultivate  their 


own  estates  of  from  100/.  to  400/.  a  year ;  one  estate  of  1500/.  a 
year;  and  two  or  three  of  10,0U0/. 

3.  Buildings. 

Great  erections  have  been  made  for  the  convenience  of  men 
of  large  fortunes ;  but  not  so  m^my  for  those  of  smaller  incomes ; 
farm-houses  improved,  but  still  inferior  to  what  they  might  be ; 
often  of  lath  and  plaster,  and  wanting  requisite  repairs  ;  bams 
uselessly  large ;  cottages  in  general  bad  habitations ;  the  door 
generally  opens  from  the  external  air  into  the  living  room; 
reparation  bad,  and  the  deficiency  of  gardens  general. 

4.  Occupation. 

Farms  generally  large;  some  from  20/.  to  100/.  a  year; 
generally  fiom  160/.  to  900/. ;  the  largest  on  the  sandy  districts. 
Leases  for  seven,  fourteen,  and  twenty-one  years;  but  little 
land  held  at  wilL 

5.  Implements. 

The  Suffolk  swing  plough,  though  known  as  one  of  the  best 
of  the  old  English  swing  ploughs,  is  now  giving  way  to  im- 
proved forms  ;  various  threshing  machines,  and  other  improved 
implements  introduced  ;  circular  harrows  [Jig.  990.)  were  used 
on  the  farm  of  the  late  celebrated  Arthur  Young. 


6.  Enclositres. 

Suffolk  one  of  the  earliest  enclosed  counties  in  England;  a 
few  recent  enclosures. 

7.  Arable  Land. 

Plough,  with  two  horses,  one  acre  a  day  on  stiff  soils,  and  one 
and  a  quarter  to  one  and  a  half  on  sands  ;  ploughmen  skilful, 
and  subscribe  prizes  among  themselves  for  such  as  draw  the 
straightest  furrow,  &c.  Besides  all  the  common  crops,  a  larger 
proportion  of  peas  grown  than  is  usual  in  most  counties.  Hops, 
cabuaties,  carrots,  lucerne,  chiccory,  and  hemp,  are  grown  in  a 
few  places.  The  culture  of  carrots  is,  of  course,  confinud  to  the 
sandy  districts,  and  that  of  rape  for  seed,  and  of  hemp,  to  the 
fenny  angle  of  the  county.  A.  Young  seems  to  have  been  the 
chief  cultivator  of  chiccory,  having  had  **  ninety  acres  of  it  for 
sheep."  Hemp  is  grown  both  by  cottagers  and  farmers,  and  for 
the  seed  as  well  as  fibre,  but  never  on  a  large  scale;  five  acres 
is  the  greatest  breadth  lo  be  met  witli. 

8.  Grass. 

Pastures  coarse  and  not  extensive  ;  both  these  and  meadows 
badly  niana;;ed,  overrun  with  mole  and  ant  hills,  bushes,  tufts 
of  bad  grasses,  weeds,  &c.    Hay-making  badly  jierformed. 


9.  Ga7-dens  and  Orchards. 
Garden  walls  built  of  the  width  of  a  brick,  by  making  them 

wavy.     {Encyclopedia  of  Gardenbif:^,  1567.) 

10.  Woods  and  Plantations. 
Few,  and  ^*ay  badly;  but  large  oak  timber  formerly  produced 

in  the  clay  districts. 

11.  hnprovements. 
Wheat  substituted  for  rye.    Draining  much  practised  on  the 

clays ;  bushes,  straw,  or  stubble  used  for  filling  them  ;  claying 
and  marling  the  sands  practised,  but  sand  laid  on  clay  found  of 
no  use,  or  marl  on  clay,  according  to  the  old  adage  — 
Marie  clay,  throw  all  away  ; 
Marie  sand,  and  buy  land. 
Some  workmen    procured   from   Gloucestershire    to  execute 
iiTigations  in  the  manner  of  that  coimty. 
YZ.  Live  Stock. 

In  cows,  horses,  and  hogs,  Suffolk  excels.  The  Suffolk 
breed  of  cows  spread  over  the  whole  county.  To  keep  the 
breed  polled,  horned  calves  are  never  reared,  but  sold  to  the 
sucklers.  Cows  in  prime  give  eight  gallons  of  milk  per  day, 
and  great  part  of  the  season  six  gdlons  ;  best  milkers  red  brin- 
dle,  or  yellowish  cream  colourra  ;  not  always  the  best  feeders. 
Often  fed  in  winter  with  cabbages.  A  point  of  bad  management 
is,  that  the  bulls,  when  three  years  old  or  thereabouts,  are 
either  sold  or  castrated  for  fatting,  by  which  means,  when  a 
good  stock-getter  is  thought  to  be  discovered,  when  searched  for 
he  is  no  more  ;  thus  no  improvement  can  be  made  in  the  breed, 
but  by  accident.  Cows  are  allowed  to  range  over  turnip  fields 
and  eat  where  they  please,  and  often  the  same  as  to  cabbages. 
In  some  cases  they  are  tied  to  posts  in  the  open  field,  littered, 
and  the  vegetables  brought  to  them  :  both  barbarous  modes  of 
manat;ement.  Dairy  management  not  particularly  good  ;  wo- 
men in  general  the  milkers;  milk  generally  seven  or  eight 
cows  an  hour ;  one  for  a  wager  milked  tliirtv  in  three  hours. 
Qualitv  of  milk  depends  not  only  on  the  food,  but  on  the  con- 
ojtion  of  the  cows  as  to  health  and  fatness.  Chafing  dishes  of 
charcoal  kept  in  the  dairies  during  frost,  but  the  cream  does 
not  rise  so  well.    Butter  generally  salted  in  firkins. 

The  sheep  used  are  ot  various  breeds,  and  the  practice  of 
folding  is  universal. 

Horses  of  the  best  variety  found  on  the  sandy  soils,  as  about 
Lowestoft;  Woodbridge.  Orford.  About  the  middle  of  last 
century,  a  considerable  spirit  of  breeding,  and  teams  drawing 
against  teams  for  large  sums,  existed.  The  old  breed  were 
ufi'y*  with  slouching  ears,  ill  shaped  head,  and  low  in  the  fore 
end ;  a  great  carcass,  short  legs  and  short  back ;  they  could 
only  walk  and  draw,  and  no  more  trot  than  a  cow  ;  of  late,  by 
aiming  at  coach  horses,  the  breed  has  become  handsomer,  and 
one  of  the  best  for  draught  in  England.  In  the  east  district, 
horses  are  turned  out  of  the  stable  in  winter  at  night,  about 
eight  o'clock,  into  a  yard  well  Uttered  with  straw,  wiih  plenty 
of  o  iten  and  barley  straw  to  eat,  but  no  hay ;  so  Ireaied,  they 
are  found  to  keep  free  from  diseases,  and  work  several  years 
longer  than  if  kept  constantly  in  stables. 

The  hof^s  fatten  early  and  at  little  expense,  but  are  not  great 
breeders. 

Rabbits.  Many  wnrrens  in  the  sand  district ;  one  at  Bran- 
don returns  40,000  rabbits  in  a  year;  twenty  rabbits  per  acre 
usual  produce ;  carcass  defrays  rent  and  taxes,  and  the  skin 
profit;  so  that  no  mode  of  farming  can  be  more  profitable  to 
the  occupier. 

PoiUtry.    Turkeys  generally  cultivated,  but  chiefly  for  home 

Pigeons  abound  on  the  borders  of  Cambridgeshire. 

13.  Political  Economy. 

Roads  very  good  ;  made  with  flints  and  gravel ;  some  canals. 
Ipswich  and  Bury  excellent  markets ;  a  good  deal  of  fishing  on 
the  coast;  spinning  and  combing  wool,  and  spinning  and 
weaving  hem]>,  among  the  cottagers.  Says  and  silk  manufac- 
tures at  Sudburj'.  Various  hundreds  in  this  county  incorpor- 
ated by  charter  for  erecting  houses  of  industry  for  the  uoor; 
they  manufacture  netting  for  the  fishers,  spin,  &c.,  ana  cul- 
tivate a  few  acres  of  land ;  they  are  admirably  kept  and 
managed,  and  the  poor  live  like  the  pensioners  in  Chelsea 
college  ;  but  these  houses  of  industry  have  little  effect  in  lower- 
ing the  poor  rates.  The  best  managed  are  of  very  expensive 
tendency,  and  of  equivocal  effect  as  to  comfort  and  morality. 
Those  badly  managed  are  nurseries  of  idleness  and  vice, 
attended  with  great  discomfort  and  expense.  Marshal  con- 
siders them  as  the  grave  of  morality  and  independent  policy, 
and  as  we  are  informed,  by  a  gentleman  who  has  been  a  director 
of  one  of  them  for  manv  years,  with  perfect  truth. 

14.  Obstacles  to  Improvement. 

The  great  abundance  ot  game  in  the  county  is  such,  that  in- 
stances are  given  of  corn  having  been  injured  to  the  extent  of 
half  and  three  fourths  of  its  value  by  nares  and  pheasants, 
which  are  common  every  where,  and  on  the  sand  district  more 
especially. 

An  agricultural  society,  called  the  Milford  society,  meets  al- 
ternately at  Milford  and  Bur>'. 


7788.  NORFOLK.  A  flat  surface  of  1,2S8,000  acres,  chiefly  of  a  loamy  and  sandy  soil,  and  devoted  to 
the  growth  of  corn,  and  the  fattening  of  cattle  and  sheep.  This  county  has  acquired  celebrity  for  its  ge- 
neral culture,  and  especially  for  that  of  turnips  and  clover.  It  displays  a  great  variety  of  practices,  and 
abounds  in  wealthy  farmers.  It  is  also  noted  for  the  estate  of  Coke,  a  true  and  consistent  patriot  for 
upwards  of  half  a  century,  the  mo-st  munificent  of  landlords,  and  the  greatest  friend  to  farmers.  Norfolk, 
in  short,  was  formerly  reckoned  the  finest  county  in  England  for  agriculture,  as  Northumberland  is  at 
present.  Mackie's  nursery  at  Norwich,  the  property  and  under  the  direction  of  a  lady,  is  one  of  the  most 
extensive  and  best  managed  of  provincial  nurseries.  {KcnVs  Norfolk,  1795.  Young's  Korfolky  ISOl. 
Marshal's  Revievo,  1813.  Dr.  Rigby's  Holhkam,  its  Agriculture^  &c,  1819.  Smith's  Geological  Map» 
1819.    ^din.  Gaz.  1827.)  s  / . 
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1.  Geogt-avliKfU  State  and  CircTimstanccs. 

CltnuiU  colder  and  more  backward  than  Suffljlk ;  N.  B 
winds  severely  felt  in  siirina ;  salubrity  of  the  air  aifccted  bv 
the  fens  of  Lincolnshire  and  Oar.ibrid-eshire  to  the  extent  of 
J  or  (.00,000  acres,  which  lie  on  the  west  side  of  the  county. 

Sail.  A  sandy  loam  or  sand;  Kent  savs,  similar  and  equal 
m  value  to  'hat  of  the  Austrian  Netherlands.  There  is  a  small 
patch  ot  sil-  or  w.irp  cla?  on  the  borders  of  Lincolnshire,  and 
of  rather  stiiFer  cl.iy  on  the  bordevs  of  Ciimbridgeshire. 

Water.  The  sta  and  riyers  for  navisation;  «atering  jwnd? 
for  caitle  made  at  Holkham,  each  to  serve  four  enclo  ures 
forty-two  feet  square  at  bottom,  twelve  and  seven  feet  deen' 
bottom  and  sides  well  covered  with  sand ;  within  a  vard  of 
the  top,  the  clay  two  feet  thick,  and  paved  with  bricks"  set  on 
edge.  These  ponds  made  b>-  men  from  Gloucestershire,  at  two 
and  sixpence  per  superficial  yard.  To  di  vide  the  ponds  for  four 
tielils,  a  large  stone  with  a  hole  wroueht  in  it  to  receive  a  post 
is  necessary  at  the  centre,  and  the  post  has  mortices  to  receive 
r.uls  from  the  sides. 

2.  Property. 
Estates  of  all  sizes ;  one  of  25,000^  a  year ;  one  of  H.OOOZ. : 

one  of  13,000/  ;  two  of  10,000/. ;  many"of  50ei«.  Land  sells 
cuirentlv  at  thirty  years'  purchase.  Tenure  by  freehold  three 
fifths,  church,  collegiate,  and  corporate  estates  one  fifvli,  and 
copyhold  under  lay  lords  one  fifth. 

3.  Buildings. 
Some  noble  seats  of  propriefors.    Kent  says  farm  buildings 

are  on  too  lai^e  a  scale  ;  "  they  are  always  crying  out  for  barn- 
room,  though  wheat  is  preserved  cheaper  and  better  on  stad- 
dl«;  bams  on  a  farm  of  lOOZ.  a  year  that  have  cost  300/. 
Coke  has  expended  above  100,000/.  on  farm-houses ;  b<ums 
at  Holkham  IM  feet  long  by  30  broad  and  30  high,  surrounded 
with  sheds  for  sixty  head  of  ca:t!e  ;  walls  of  fine  white  brick, 
and  roof  of  blue  slate.  At  Lyderstone  an  immense  bam  ..f 
(okes,  containing  the  crop  of  140  acres.  Seven  men  neces- 
sary on  the  golf  or  mow,  at  the  unloading  of  every  waggon,  and 
d  ire  not  venture  to  tread  the  com  for  fear  of  bursting  the 
barn  ;  farmers  fond  of  immense  bams.  In  building.  Coke  has 
substituted  milled  lead  for  ridge  liles  to  the  roof's ;  copper 
wards  to  all  locks  ;  front  edges  of  mangers  are  rollers  covered 
with  tin;  mangers  themselves  plated  with  hron  ;  bottoms  of 
the  stall  fences  of  Penryn  slate.  In  building  walls  not  to  be 
ronfed,  they  are  drawn  in  to  a  brick's  length  at  top.  Lime-wash 
used  as  a  preservative  to  boards,  walls,  &c. ;  it  is  composed  of 
lime  fresh  from  the  kiln,  and  dean  sharp  sand,  mixed  with  hot 
water,  and  laid  on  hot ;  stirring  it  up  so  as  always  to  lay  on 
sand  with  the  lime.  An  excellent  plan.  At  Holkham  a  brick 
Diauniactory,  wfcere  bricks  of  k11  forms  are  made,  and  common 
bricks  are  cut,  five  parts  in  six,  through  in  various  directions, 
so  as  to  give  half  and  quarter  bricks,  angles,  &c.,  without  break- 
ing and  waste.  This  is  one  of  the  most  complete  manufactories 
m  the  kingdom.  At  Belwv  a  capital  farmery,  labourers'  cot- 
fciges,  and  gardens.  Sharp  clean  sand  dashed  on  new  paint 
tound  to  answer  the  end  of  imitating  stone,&c.  A.  Young  did 
not  see  a  good  farm-yard  in  the  county. 
CMai^es  much  wanted  ;  some  built  of  flint-work. 
4.   Occupation. 

^,,7"^'^  '"S'  °"  *^  '^'7  ""''S'  ^"<'  smaller  on  the  wet  ones  ; 
a«W  acres  arable,  the  largest  measuring  from  400  to  600. 
rarmers  famous  for  their  improvements,  excellency  of  their 
management,  and  the  hospitable  manner  in  which 'they  live, 
and  receive  their  friends  and  strangers.  The  farming-inird 
of  theco  inly  has  undergone  two  revolutions,  one  between  l;30 
aiid  1 ,  bO,  when  ^eat  improvements  were  made  ;  and  the  next 
about  ITM,  when  drilling  began  to  be  introduced.  Coke  began 
to  promote  farming ;  and  the  South  Down  sheep  were  intro- 
duced about  that  time.  The  great  improvements  for  seventy 
\ears  past  effected  in  consequence  of  twenty-one  years'  leases. 
•1  he  advantages  of  leases  ably  advocated  by  Kent,  foke  ad- 
fieres  ste.idily  to  tliis  term,  wlule  some  others  are  reducino-  it 
to  seven  and  nine  years.  " 

5.  Impli'tncnts. 

For  moie  than  half  a  century  these  remained  stationary 
now  improvements  making  ;  .\orfolk  plough  has  ahigh-i.itchcd 
lieam,  wheels  near  to  the  share,  and  is  reckoned  lighter  than 
most  wheeled  plouijhs. 
6.  Euclisures. 

Many  since  middle  of  eighteenth  century.  In  plantl"" 
hedges  on  a  Iti.imy  .-oil,  the  plan;s  being  laid  in,  and  tLie  bank 
over  them  raised  to  the  usual  height,  the  face  of  it,  and  also 
ot  the  ditch,  for  one  foot  or  more  b  low  the  original  surface  is 
plastered  over  with  cbiyey  stuff  taken  out  of  the  bottom  of 
the  ditch,  to  the  thickness  of  tv.o  or  three  inches,  or  more 
about  the  sets.  1  he  advantage  of  this  plan  is,  that  Uiis  loamy 
puddl-,  from  the  bottom  of  the  ditch,  is  without  the  seeds  * 
weeds  Itself,  and  by  its  comiiactncss  excluding  the  air  from 
these  m  the  mould  below,  it  prevents  them  from  germinating; 


the  consequence  Is,  hedges  planted  in  this  manner  require 
little  or  no  weeding  for  several  years. 

7.  Arable  Land. 

rioiigh  with  two  or  four  horses  very  shallow  ;  c.irefullv  nre. 
serve  the  hard  basis  formed  by  the  sole  of  the  plough,  Which 
is  callerl  the  pa,i  of  the  land;  breaking  this  up  is  Taid  to  let 
down  the  nches  into  the  hungry  subsoil,  &c.  Culture  of  tur 
nips  erroneously  stated  by  Kent  to  have  been  Introduced  from 
Hanover  by  I  ownsend  in  the  reign  of  George  I. ;  — doubtle^ 

wheat  on  the  clover  ley ;  turmps  all  broadcast,  or  if  drilled 
never  on  ridgelets,  but  on  the  flat  surface  ;  rotations  goo<!,  such 
aj  tumips,  barley,  clover,  wheat,  &c.  Tm-nips  fed  olt' with 
sheep  or  given  to  cattle  in  stalls,  or  the  open  yard;  sometimes 
carted  on  the  sown  wheats  in  Febmary,  and  eaten  otf  them 
by  sheen  or  bullocks,  the  soil  being  very  dry  and  loose;  clover 
eaten  oft,  or  mown  for  soiling  or  ha>  ;-most  generally  eaten 
off  by  ewes  and  lambs.  Wheat  dibbled  in  some  places,  a  prac- 
tice  which  originated  in  this  county,  and  has  scarcely  been 
adopted  in  any  other.  Carrots  not  so  much  cultivated  as  in 
huttolk;  a  good  deal  of  mustard  from  March  to  Wisbeach - 
on  the  nch  black  lands,  four  crops  of  mustard  taken  in  succesl 
sion,  and  then  wheat ;  produce  three  to  four  quarters  per  acre. 
Hemp  and  flax  cultivated  in  the  spots  of  ground  belonging  to 
houses  of  mdustry,  and  In  some  other  cases,  but  to  no  extent 
Samtfoin  not  much  cultivated ;  Coke  had  400  acres.  Lucerne 
at  a  few  places  ;  mangold  wurzel  introduced  by  Sir  Mordaunt 
Martin,  who  continues  to  culUvate  it.  DriUing  and  dibbling 
of  wheat  and  peas  generally  practised  on  the  sandy  soils 
Coke  drills  all  his  com.  Arable  culture,  in  every  department 
greatly  improved  since  1790. -A  paper,  by  Kent,  entitled' 
faiiuwtng  exploded,  has  been  justly  condemned  by  Marshal 
and  other  men  of  more  general  experience  in  culture :  his 
notions  of  shallow  p'oughing,  and  continual  tillage  and  crop- 
ping without  rest,  most  erroneous,  and  contrary  to  exne- 
rience.  ^ 

a.  Grass. 

Very  little  of  natural  lurf  in  the  county ;  transplanting  turf 
recently  introduced.  (5715.)  * 

9.  Gardens  and  Orchards. 
Orchards  to  most  of  the  farm-houses ;  some  public  ones  near 

the  iMge  towns.  Norfolk  Ijeetin  an  excellent  app'e,  anfl  much 
used  for  baking  dry  in  ovens,  a  very  particular  operation  known 
only  to  a  tew  bakers.  They  are  repeatedly  taken  out  of  the 
oven,  and  pressed  tiat  with  the  hand,  and  then  piit  in  agidn. 

10.  Woods  and  Plantations. 

Much  planting  h.is  taken  place  on  the  poorer  sands ;  Mar- 
sham  of  stratton,  the  chief  planter,  and  next  Bemey  of  Bracon, 
Coke,  and  \\  mdham.  From  I7.S1  to  ISOl,  Coke  planted  718 
acres,  with  upwanU  of  two  millions  of  ti-ees  and  shrubs,  of 
more  than  fifty  kinds.  Bevan,  of  Riddleswonh,  966,000  tiees. 
Maiquess  1  owiishend  feeds  cattle,  sheep,  and  deer,  wifli  the 
trimmings  of  plantations.  Sheep  are  fond  of  the  bark  of  the 
Scotch  flr  and  ash. 

11.  Tmprottcmctnls. 

A  good  deal  of  draining  done  of  late  years ;  very  little  irri- 
gation; among  the  manures  are  reckoned  marl,  lime,  gyp- 

earth,  sticklebacks,  oil  cake,  rape  cake,  ashc^s,  soot,  malt  dust, 
ploughing  m  growmg  lmck-wh»a;,  yard  dung,  leaves,  burning 
stubb  es,  nver  mud,  and  town  manure.  Marling,  or  clayinl 
as  It  iscallc-d.has  been  much  used  for  an  unknown  length  S 
time,  and  is  found  of  grcrt  use  on  the  sands;  laid  on  at  all 
seasons,  but  chiefly  on  the  clover  leys  in  autumn,  and  spread 
in  spring,  before  ploughing  for  peas  or  oats;  quantity,  twenty 
to  e.giity  loads  an  acre;  duration,  twenty  to  fifty  years.  Sea 
puse,  a  calcareous  mud,  forty  loads  per  acre,  ''rhe  sea  mud 
IS  chiefly  part  of  a  stratum  of  rotten  Umber  on  tl.e  sea-shore, 
and  which  IS  washed  out  by  the  tides ;  it  is  perfectly  black  anif 
rotten,  and  ten  loarls  manures  an  acre,  burnt  earth  is  the 
burnt  ant-hills  of  moo  y  mea.tows  ;  ashes  of  cottagers  who  burn 
turt,  &c.  Leaves  raktrt,  stubbles  burned,  itc.  by  some.  Some 
.judicious  and  successful  embankments  made  on  the  Ous^  near 
Lynn,  by  the  late  Count  Keiitick,  and  continued  by  his  son. 
the  present  Governor  Bentick. 

12.  Live  Stock. 
Predominant  cattle  Scotch,  bought  in  every  year  from  tl.e 

di-overs,  tor  feeding.  Norfo  k  black-legged  "sheep  gradu.illv 
giving  way  to  South  Downs;  folding  on  the  decline.  Foullry 
good,  especially  the  turkey,  owing  to  the  dryness  of  the  soil  and 
great  range  of  p.isture.  Decoys,  and  jiigeon  liouses,  formerly 
numerous,  but  now  on  the  decline.  Rabbits,  harts,  pheasants, 
partridges,  and  rooks  abundant.  ' 

13.  Political  Econowy. 
f  Hifif^  11.  observed,  that  Norfo'fc  should  be  cat  into  roadj 
for  all  the  rest  of  England ;  few  canals 


77S9.  OXFORDSHIRE.     An  irregular,  inland,  elevated  surface,  of  450,000  acres   oliieflv  in  aration 
and  in  a  very  backward  state  as  to  agriculture.     There  are  rich  grass  land  ,  subjectel  to  the  same  d,?rv 


1    Geographical  State  and  Circumstances. 

Climile  cold  and  bleak.  On  the  Chiltern  hills,  cold,  moist. 
and  foggy,  ' 

.„£,'"'  '"  f'^f^  FT?"'  divisions,  red  land,  stonobrash,  and  chil- 
tem,  or  chalky  lulls  ;  the  basis  of  all  these  soils  is  calcal'eous: 
tnere  is  also  a  considerable  portion  of  loamy  soil. 

i.   Property. 

ofvftTnim'";'''!''!^^'  '='!''';<;'' *fn',""^' ^^i? '^""i"ion  :  one  estate 
anil  so  °""^      1'2,000/.,  one  of  7000/.,  one  of  5O0O/., 

3.  Buildings. 

Rr„",H'„''.r„™'  ""^  rJ'','^',."  England ;  Mavlands'  house  at 
Uroadeaton,  recorded  by  Youig  as  a  model  for  houses  which 
cost  about  20,000/.  building,  l^i  farm^uildinf^  the  iSt  thing 
ifj.,ri''''l  .  *'™''  ""^'^J'n'l  Eranary  stands;  farm  buildings  ge. 
=  TK^5f  *'°"'^'  "'^■'•«*  "'"h  stone  slate ;  wretchedly  contrived, 
and  badly  executed,  m  most  parts  of  the  county.  Gardens  to 
most  of  the  cottages.  Bishop  of  Durham  has  built  some  very 
comurrtable  ones  at  Mungewell. 


4.  Occttpation. 

Farms  generally  smaller  than  in  most  other  counties ;  few 
above  500  acres.  Leases  of  fourteen  and  twenty-one  years  not 
uncommon;  many  of  seven  years.  Farmers  i'n  general  very 
Ignorant,  and  much  prejudiced  against  new  practices. 

o.  Implements. 

The  pievailing  plough  a  swing  wooden-hoarded  implement, 
drawn  by  from  three  to  six  horses,  and  incapable  of  making 
good  work  under  the  guidance  of  the  best  ploughman. 

6.  Arable  Land. 

,„y"'ii'!i""''  "?''"''P''r'.'?  R^">'>"^':  on  heavy  lands  two  cropii 
and  a  fallow,  but  the  fallow  kept  unplouglied  for  the  sake  of 
affording  couch-grass  leaves  for  the  sheep.  Davis  of  Bloxham 
an  extensive  fiirmer  and  land-surveyor,  "never  saw  anv  land 
upon  which  a  naked  fallow  is  necessan- ;  not  even  on  the  s"tiBest 
soils ;  has  been  m  many  counties,  and  employed  on  twenty .«ix 
cornmissions  of  enclosure  at  the  sametimel  A\'heatsown  early 

lentils  cultivated.    Turnips  in  most  parts  seldom  bigger  than 

■1  D 


STATISTICS  OF  AGRICULTURE.  P^>^- 1^' 

tZ"'^^^"''^^^^^'^'''''^^"^-    The  natural  for^'f  \  ^„,ered  into  .t  aware  that  te_^^^^^    .  _..  .„„..   „.  „, 


tliat  he  was  incumnK  <i"  cAna"* — -r-j 
of  Wormsleyio  ^'"""■.I'hpirnneelectcd.  The  natural  iore,u,  ,  enterert  imo  ■'»"■";;  ""'ainary  chance  of  benefit ,  and  ot 
hills  ;  youns  "»«'/' P'S^^huSchSfly  of  beech,  but  some  fiance  of  loss  for  »"  _««'??™.2„-'„an  oucht  to  do.  Beside* 
nf  Whichwood  and  Stoken  Churcn  cmeuj  course  he  takes  th 


oak,  ash,  birch,  and  aspen. 
9.  imnrovements.     ..„„.  „f  .,,i_:on,  that  the  aeri- 

Fane,  llrat,  Davis,  and  others  ««  "J S^ye'ars ago.  chiefly 
cuUu"e  is  much  -fe^f'":^^^^,:^^^^^,  the  /sc  of  roo.s 
SVe"ptnr-d*ilSsure  of  commons  and  commo, 

«t:;c^  rar^nin,.  In  1809  ^^^r.:Sco^^l^^Z':'r. 
the  estate  of  Great  Tew.  bJ^J^"^" |  pamnhlet  which  the  com 
this  originated  m  /°"^?\'^^?i"hed  in  ISO?,  it  miRht  be  deemed 

p"f',°L'''.?,';\rsL^t?^^^Kcu^^^^^^^^ 


:  ui  lu"  •^-  —  -  ,         ovprv  man  oucht  to  do 
5^^-»^i"^^S^M.I»..-  thistime, 

e^-a;'mX?i%«S|T»"rrrur^^^^^^^^^^^^ 
weeks  after  it  was  sold  at  so  mgn  »  "  '^j  ^^^  j^  m  our  uos- 
Se  report  (a  MS.  ™»:°fl'Srmi*r«h^'=h  was'  pubUshJ  in 
session)  in  favour  °f  f;^°'^^,'tinc&  Hu,ba,<dry  of  HcoUand. 
the  first  edmon  °^  ^'lf°r"'^tt^v<-  is  m^de  to  attribute  o 
In  that  report  a  d'fi'^-'J^^^^j^^Sn  of  Scotch  farming  mto 
the  Board  the  merit  ot  the  mtrooucu  ^^^  .^  perfectly  well 
this  and  o'her  ccninues,  wh^c^  j^      ^^  farmer  Oour- 

known,  that  the  r..rmer  s  »'^4''"^;Jg,   „.ere  the  true  causes, 
fay.  Ut'e  of  Wiltshire,  and  ourj.ampWet,^__ 
By  the  time  a  second  edition  oiuie  ,3,  and  'he  Re- 

Jledfor,  Scotch  farming  had  tecome^     V  V,  „^^^  ^,  ,„. 


SVerforSc"otchf.rminghad>.»^^^^^^^ 

fern's  .he'resniraffected  ""f  l;f^,';;'aTes  of'S';ire.-"This  re-  I  account  of  all  ^^^X^^jZ^'-^'^  '■'"V'  ^"'"'"^'  ""  '"" 
S^^1eFiStt^\o^eap^a  large  benefit^a^nd^^^^^^      ^^^  10.   UvC  Sock  .„  ^^  ^„„ 


a-drfict  m-this  sketch  1.  ";^^-,",;^doX"'"S  be-recollccted 

-rs'^s'?i™ii:f^?Stisi^s?s; 
^fhrs?r;;fiSSE?s^°^-i:u-  ^"^" 

.ulted  principally  from  «»°^«^'  ^gY;  and  secondly,  iron. ...»  ,  oou....  -..^.. .  "-•     . 

Lid  tenants,  to  reap  ^  l^tge  beneht^a  produce,  which  sue-  10.   Live  Stock.                   .      ;„  j^e  county :  the  perma- 

general  fall  of  P"?.«J„^°*ltof  the  Billion  Committee  in  There  is  a  good  deal  ?f  "JJ^^'^f  J^  u,  ,his  way.   The  prac- 

ILled  to  the  P"bh^hed  «port  ot  tne  c      ^^^^         landlord  nen^grass  lands  being  chiellyoccu^i           ^j^^^^_^^,^       .j,^ 

1SQ7.    Anxiety  '"'"."f^.e  of  nearly  4000  acres,  then  under  tices  are  ''Imos'entjre  y  the  saine^        ^^^^^  ^  I    ,     p^^cipa 

to  let  tlie  whole  of  his  f''^'^  °  „  .\T,;'vators,  instead  of  trying  butter  is  taken  to  London  d>     "^      j,           a.  \  oung  asked 

nearly  a  score  of  tenants,  to  ''"„="'"'^\"^^^  farms  under  the  ,owns.    Much  g<»*/^')'>ih«,,rh™d  if  he  ever  fed  on  straw  ? 

firtt  the  ertect  of  one  or  t «o  "loderate  ««"            ,„  „„-er  too  John  Wilson,  of  that  ■^^f^"^^^^' („  iTy  on." 

new  mode.    The  same  mmety  induced  t^«                Before  the  Answer,  "I^fo  ;«''•''«•''=  fg^^J^i'fwai&ire,  Leicester,  an^ 

'Zr.fJ.^^^rX^'-^^i£^^^^^^^  Saeai^oTii^dC^'M-^-  -^  other  crj:sses;  and  some  the 

nurchaser,  the  purchase  was  ne  e           1          expenses  of  new  „^e  breed. 

Eecameinvolved  in  difficult.^,,  o«;^8i°i„™up  *  certain  out-  P"\i.   polilical  Economy.   .                                   ^^  ^,  ^^o 

buildings,  "=«i^-"i/Xrcau^s?  he  fount,  that  though  one  ^^          a,s  ago  roads  '' fo|™'f^'|  ^^'^f  changed  for  the 

going  tenants,  ^"^o  her  causes                   ^^^^  ^^  'ZTUll  traveUkl  on  wheels;"  now  "'^^^"=^"^65  of  immense  im- 

person  had  »>«"  wilbn^  to  bay  tn       ^^^^  ^^^^^  '^ ''t*i'  better.     Birrningham  """l^-'^XlotCool,  formerly  woven 

years'  '^ases,  '"Jr'  ''  ^ence  induced  to  buy  up  fro^  the  ortance  to  Oxfordshire.    ^  go^deai^°;    .^j^'  (  ,he  beginning 

ienants  at  "'"  :  ^*  ^f,  'j^anted  them  two  years  before,  and  |^,„  bankets  at  Wjtney;  now  very  l.me.,         ^^^^^  ^^  ._^^^^_ 

Scotch  tenants  the  leases  granK                   ^^^  ^^^  estate.    At  of  the  last  century  the  manutacmre  01  F                    century;  at 

was  still  unsuccessful  "> '="''J^e&  with  the  greater  part  of  his  "     ^  3^  Woodstock,  and  floii™^??  hive  been  made  here 

last  the  proP™'0'f°""d 'jHt  is  propeitoob^  ^^efent  nearly  extinct.    Steel  ch^ns  have  been      _^^^  ^^^ 

lands  inVand;  ="'l"7j'™iishman,  who  rendered  himself  P^,;  hinu  only  two  ounces,  ..nd  sold  lor  i'                        j^^ 

under  the  management  of  an  ir.smn,      ^^^  ^^           ,^,    ^e  j;,,e%hilling8  to  three  gu.ne.is.    The  steel  «  wn^^  y_  __,  „,„ 

notorious  by  some  parts  of  hj^.  con       _^.^  j^^^ntotuna^^^^^^  Sid  nails  of  horse-sl      ' 

country  clandestmely  .  ana  wnos               ^^^^^^^  farmers,  after  _, tin„  have  sucrei 


^ounm  claildestinelV;  ^"f  whose  acnon^  -  J  ^--^  after 
often  been  confounded  with  ^o^e  01  ;ne  ^^^  ^  ^^^  _,^^^ 

all  the  latter  ^fj°'^^Xl  ISU  land' fell  still  lower  :  and 
WTien  peace  was  ^'''^^fJ'i^ie^s  than  half  what  it  had  be?n 
^-If  L;*tin*SO0r"ut"sUir  wWch  may  be  co^^^J' 

SSkM'^Vabr^orw'lnh''r  ^ttv^no^  whit 
was  in  IS'23  P^obablv  not  wortn  a  r  .^^^^ 

rre:^nVart^he'o;^^^nrs\^hr/^n7^ale=wo^^ 


o,dni^rofhoW-sho«.'L^eVbr^«h^^^^ 
S?l^;^^i;^r;""om1ro1oToo":SX>oves  are  man^^ 

weekly- 
is.  Miscellaneous.  ^  Oxford,  left 
Dr.  Sibthorpe,  the  late  p^fes^or  of  ^"^'e  and  vural  eco- 
ro:^;;.?5ee'Slb,fsre/a?sritheF^v.Or«-c.  is  completed. 

This  will  not  be  for  some  years. 


,,90.  '^^^f^^^^ 

corn  and  stock  ;  it  f ''duces  a  good  deal  o,u^^^^^^^  .^^  ^^.^  ^  £^S^fre,ldeSted  to  nature  than  to 

situated,  must  P'°df^^jJ"f"^f  artificially  fed,  the  increase 
ruldTe'|r*aC?'orret;fit'-th"vo^l  is  nJt  so  situated  as  .0 
woura  ue  B.t:  .      cjjcumjacen 


1  '  Geocraphical  Slate  and  Circumstances. 
1.   ircffo'i'^"      ,    .    .  .„  .,.„.„  „,rt  the  air  pure  and  salu- 
Ciimulc  diversified,  but  in  e^er>  P^" 'j'^f^'Jnl,  braces  by  - 
hrious;  in  elevated  situations  pure  P'^^'  J^^^^  „f  respirati 
sharpness;  m  the  vales  relieves  the  ^v^a        ^       ^^^^^^  .^ 

^LSv.^-lbou't  feSg  v-e^fiiou  nearly  a  fortnight  earl 
Jhanm  some  p=uts  of  the  county 


,an  in  some  parts  of  the  county.  j_  ^^^  -^ 


,  ..  sort  of 
,a^-sili;^us  pebble,  ^;^X^^^^ij^'^^ 

fert^.rd'S?rb=^^s-'>-'£='— ^'"^ 

ashes  abound  in  sulpha?'' ,«  »m?-   breeding  fish.    Loveden  has 
•   W.,1^.    Someattificiallakesforbreettingn  .^j^^_^ 

one  of  thirty  acres,  and  .?,„''*„°  with  coversTw Inch  lock, 
apartment  in  which  are  three  stews  w  ft  |.  ^^^ 
so  as  to  prevent  ''"="  the  cott<v«  -J  tenants,  and  produce  a 
gentlemen  have  ponds,  "'"'^'' "i,  ,h;rd  or  fourth  year,  of  carp 
cion,if  it  maybe  so  termed,  evei7  thud  or  i^  J  ^^^^^  ,„„ 
and  tench,  'rhe  occupier  stocks  with  je^  N^^ 
inches  long,  obtamed  ^ledy  t'om  J^teiy,  ^^|^,  ^^  _^.^^^ 

confines  of  Hampshire.    The  breeoers  ^^^  ^^^^^^ 

pounds  weight;  but  m  the  Berkshire  ^onus        :>j,^,ey  and 
suffered  to  breed,  but  are  sold  oH  to  me  inns  n^rally 

other  places,  «hen  the  ponds  »«  f  ^^^'  ^^^t  ,hr«  or  four 
once  in  fo"r  >o"s.  a^^  ^Jf  ^  ,^^  X^  ^plied  cannot  average 
f^r.f,;n^ii;;ut?.^e;Sngsr.racre     Th^^^^^^^^^^ 
gularly  laid  empty,  and  the  hsh  with  «  men  tnj  ^^  ._,^ 

which  are  unifonnly  caq.  aiid  t^oh-  »e  laKen  ^-^'f^i^^^ 

or  fourth  year.    The  pond  jsafter«Mds  anow  ^^^^^^^^ 

for  the  remainder  of  the  sM™™.^' ',?f  "fi..  of  thetame  species, 
early  hi  the  ensuing  year  with  yearling  fry  ot  ^^     ^„^„,e  o" 


would  De  preater ;  or  'l^^'^J^^^^nt  i."ids.    By  retail,  the 
receive  manure  from  the  circumj  ^^^  ^^^^^ 

^Sti^S!r"c!rfmns?ll?cS'?hS  mf  sSm^s  be  had  as  low  a. 
tenpence. 

i  State  of  Properly.       ,  .„   -5  p  or  7000/.:  Earl 
Largest  estate  S;«0'- .^  f|' =  "th'^Tarfest'pr'o  "ietors ;  several 
Craven  and  h-  L.  L"™'™' ^.'iVceeding  100  acres,  and  many 
handsome  seats  *'th  l^n"  "Ot  excero^^  customs;  at 

small  freeholders  and  Joomanry.    some  Craven 

Enbome  and  Caddleworth  manors  belonging^*„j^„,  jUy  of 
and  K.  W.  N'l^on  Esq..  the  w^dow  o  jT^j^^^  or  life  m- 
inconUnency  or  marrymg  again,  liKi^  „f  riding  into  the 

terest,  unless  she  submitted  '.9  the  cerem  ,  ^.eii.itn„«n  con- 
court  on  a  black  r.am.  and  otrcpj^lmf^so^  ^^^  „anor  of 

fi««ional  lines.  (See  ^''''"™',fe"S 'daughter,  on  being 
Great  Farringdon  the  ™s'°m"\'^"f^eit  thS  sum  of  forty 
convicted  of  incontinency,  «o^  °'t  carrying  a  black  sheep 
pencetothe  lord  or  to  a,M«;«m^o'irt  c^  ofiioice  in  these 

"w"or^^:  ^lJ;?eir„Wo7^"-1S^-»~  "■"••■   «-' °"^'=^  ■^""- 

ous  customs. 

ry  genteel   and  elegant      """-tiouses  g™        .  . 

fe\aTs'Se '^n^p-rSf  erS^^^^^^^^ 
re1SSTcau"et'e«  ?Jr  Sw^ ot^^^'^ses  takl  aU  the 

=''?;I,T?:/^«rnearWa.lingWin^^ 

I-'''lI""!.'"e'?'^t'°'SS'inr"Ben!    —      


i 


^^mi^m^^^^^^^^^^^ 
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AGRIGULTUllE   0¥  BERKSHIRE. 


li.SD 


tithes  were  deposited  U  yet  standing,  and  measures  101  jard* 
in  length  and  cl^liteca   in  bieadtli.    Tlie  i^ide  walU  are  only 


.taght  feet  liich,  but  the  roof  rises  to  a  great  height,  and  is  sup- 
ported by  seventeen  stone  pill-irs,  each  tour  yards  in  circum- 
ference. This  construction  is  obviously  judicious;  hi^h  side 
walls,  unless  tied  together  by  cross  beams,  would  have  l>een  in 
danger  of  being  thrust  outwards  when  the  bam  was  tilling  with 
corn.  This,  as  we  have  seen  (7788.),  is  the  case  with  the  hand- 
some high-walled  bams  of  Coke. 

4,  Occupation. 

One  tliird  of  the  county  occupied  bv  proprietors.  Farms  of 
wil  sixes  undtr  1000  or  l-iJOO  acres,  but'few  exceedint;  500  acres 
or  under  60/.  a  year.  Character  of  the  Herkshire  farmer  stands 
high.  "  A  hospitable  style  oflivinp,  liberality  of  sentiment, 
and  independence  of  principle,  are  characteristic  of  the  Berk- 
shire farmer  ;  to  which  he  unites  persevering  industry  and  in- 
tegrity in  his  deahngs,  which  render  bim  worthy  (rf  the  comforts 
he  enjoys."    (Dr.  Mavor-) 

;>.  Imp/e??n'nts. 
_  The  Berksliire  waggon,  one  of  the  lightest  and  best  imple- 
.menlsof  the  waggon  kind.  The  sort  of  c&aught  chain  descrioed 
and  recommended  by  Cray  (2755),  is  in  use  on  one  estate  ;  "  the 
object  is  to  prLVunt  the  draught  of  the  trace  horse  from  pulling 
down  the  thiller."  The  countv  plough,  a  clumsy  implement 
with  wheels;  a  pressing  plough  (2714.)  recently  invented  :  it 
has  tliree  wheels  with  the  tires  wedge-shaped,  and  is  intended 
*'  to  press  in  the  grips  or  channels  made  by  the  common 
Blougns,  that  no  hollow  places  may  remain  for  the  seed  to  be 
buried  too  deqi,"  &c.  This  sort  of  improvement  is  usual  among 
amateur  agriculturists,  who  have  one  implement  invented  to 
correct  the  faults  of  another,  both  of  course  bad.  A  number 
of  otlier  inventions,  including  a  curious  hand  threshing 
machine,  ingenious  enough,  but  quite  unnecessary,  are  ligureu 
and  described.  The  Duke  of  (iloucester  has,  at  Bagshot  Park, 
one  of  the  most  complete  threshing  machines  in  the  empire, 
which  has  been  arranged  under  the  direction  and  agreeably  to 
the  plan  of  his  present  farm  manager,  Mr.  Bumes.  Having 
received  a  plan  of  it  too  late  for  introc^uction  here,  we  intend 
giving  it  in  an  appendix,  for  the  benefit  of  agriculturists  in 
countries  where  manual  labour  is  dear,  and  where  running 
vatcr  abounds, 

6.  Arable  land. 

Plough  generally  with  four  or  five  horsea  at  a  snail's  pace. 
George  III-  had  two  farms,  one  of  SOO  acres,  cultivated  in  the 
Korfolk  manner,  and  another  of  450  acres,  managed  in  the 
Flemish  manner;  4.30  of  the  former,  and  150  of  the  latter, 
were  arable.  The  whole  delegate<l  to  the  care  of  N.  Kent,  of 
Oaig*s  Court,  land-agent,  and  author  of  "  Hints  to  Geidlevten  of 
Ijiiuled  Propcrttj^"  171>0.  Kye  cultivated  on  the  Royal  farms 
near  Windsor,  and  on  the  I)o\niR.    Some  hops,  woad,  flax,  and 


other  plants  not  usually  cultivated  ;  seventy  acres  of  lavender  at 
Park  Place,  on  the  side  of  a  chalky  hill,  originally  planted  by 
Oeneral  Conwav,  who  distilled  it  himself  at  his  coke  manufac 


tory.  As  the  plants  tlie  they  are  replaced  by  others  from  a 
jHiall  nurser>-  plantation-  It  begins  to  (lower  about  the  end 
of  July,  when  nearly  one  hundred  women  and  children  are 
employed  in  cutting  off  the  flower  spikes,  which  they  tie  up  in 
bundles,  and  stnd  to  the  still-house  in  baskets,  carried  bv  two 
roen.  The  lower  part  of  the  stalks  are  then  cut  ott',  and  the 
heads  are  put  into  the  still,  and  distilled.  The  chemical  oil, 
being  separated,  is  poured  into  copper  jars  for  sale. 

7.  Grass. 

About  one  fifth  of  the  county  under  permanent  grass,  exclu- 
sive of  the  Downs  and  wastes.  A  tract  of  excellent  meadow  on 
tlie  Thames,  from  the  windings  of  the  river,  105  miles  in  let\gth, 
little  irrigated,  but  a  good  deal  ilooded  af"er  heavy  rains- 
Excellent  meadows  at  Heading ;  those  on  ihe  Kennet,  over  the 
Stratum  of  peat,  of  rather  a  coarse  quality*  Manuring  meadows 
not  general,  though  they  are  for  the  riiost  part  mown  once  a 
year;  upland  pastures  manured  when  mown.  Herbage,  plants, 
and  artificial  grasses,  a  good  d^al  sown.  Meadows  chiefly  fid 
by  oxen  after  being  oiic«  mown.    The  dairy  farmers  occupy 


the  iKxnrer  upland  grassy  districts,  and  ^e  breeders  of  alieep  the 

Downs. 

8.  Gardens  and  Orchards. 

About  forty  acres  of  market  garden  and  orchard  at  Reading, 
where  onions  are  raised  in  great  quantities ;  asparagus  for  tho 
London  and  Bath  markets,  and  cabbage  seeds  for  the  London 
seedsmen  ;  good  anples  there  and  at  other  places ;  some  cider 
made,  and  a  good  many  cherries  grown  for  market.  Near 
Abingdon  an  orchard  of  twenty-one  acres,  containing  541  trees. 

9.  IVoods  and  Fiantations. 

Extent  of  Windsor  Forest,  belonging  to  the  crown,  545'! 
acres,  including  wood  and  water;  private  property,  called 
Forest  Lands,  2y,DU0  acres;  encroachments  oOO  acres.  The 
forest  is  under  the  government  and  superintendence  of  a  lord 
warden,  who  appoints  his  deputy  lieutenant,  the  rangers  or 
head  keepers  of  the  several  walks,  and  the  under  keepers. 
Great  part  of  the  timber  on  the  forest  sold,  as  well  as  that 
retained,  is  truly  venerable  and  picturesque  in  appearance,  but 
rotten  or  mildewed  to  the  heart  in  such  a  way  as  to  be  tit  only 
for  fuel.  This  rot,  or  mildew  eis  it  is  called,  seems  to  be  the 
natural  process  of  decay,  and  is  particularly  fatal  to  beech  trees, 
which  are  by  no  means  so  long  lived  as  the  oak,  ash,  and  others. 
^'arious  voung  plantations  on  different  estates,  especially  those 
of  Loveden,  Fishe  Palmer,  Wheeble,  &c.  Osier  beds  on  the 
moist  parts  of  the  Thames  meadows.  Extens-ive  plantations 
have  lately  been  made  on  the  Duke  of  Gloucester's  demesne  at 
Bagshot,  under  the  direction  of  his  very  intelligent  managers, 
Christie,  Barnes,  and  Toward.  (See  Gurd.  M-a^-  vol.  vi:.) 

10.  j7nprovcnicnts. 

An  account  of  the  culture  of  George  IIL's  farms,  by  Kent, 
dated  1798,  is  given  eis  of  the  greatest  national  consequence,  &c- 
Oxen  are  used  both  in  farm  and  road-work,  and  the  ploughs 
are  the  Norfolk  wheel  plough  and  the  Suflblk  iron  plough.  At 
a  later  period  the  Kotherham  plough,  and  with  which  two 
oscn,  yoked  in  collars,  will  plough,  on  the  light  soil  of  the  forest, 
an  acre  a  day-  Draining  in  ti.e  Essex  manner  a  good  deal 
practised;  the  drains  tilled  with  straw,  rubbish  from  brick 
kilns,  wood,  cinders,  or  gravel. 

Ptat  fishes  is  a  majuire  almost  peculiar  to  Berkshire,  though 
they  might  be  obtained  by  the  same  process  wherever  peat  of 
similar  quality  abounds,  and  are  so  obtained  in  Holland,  and 
the  ashes  extensively  used  there,  and  sometimes  shipped  to  this 
country.  In  the  year  1745  peat  was  first  burnt  in  Newbury, 
by  a  Thomas  Kudd,  who  at  the  same  time  spread  the  ashes  on 
clovers,  for  which  they  have  ever  since  been  famous.  An  acre 
of  peat  land  at  that  period  sold  for  30/. :  it  has  since  sold, 
according  to  its  quality,  for  300/.  and  400^,  and,  in  one  instance, 
reached  about  800/.  per  acre.  Over  the  stratum  of  peat,  which 
is  about  five  or  six  ftet  deep,  is  a  good  mea<low  soil,  and  under 
the  peat  is  gravel.  The  peat  vai'ies  in  colour,  but  the  blackest 
is  reckoned  the  best,  and  is  used  for  tiring,  the  ashes  of  which 
are  most  esteemed,  and  have  the  reddest  colour.  M'^hat  is 
burnt  for  sale,  is  mixed  with  turt'  and  other  substances,  which 
gives  it  a  i»ale  whitish  hue.  It  is  usually  dug  with  a  lonj^- 
handled  spade, from  the  nuddle  of  May  to  the  end  of  June,and 
is  conveyed  from  the  spot  in  little  wheelbarrows,  to  a  short 
distance,  where  it  is  spread  on  the  ground,  and  after '  ving  about 
a  week,  the  pieces  are  turned-  This  being  three  or  four  times 
repeated,  aheap  is  made  in  the  middle  of  the  place  where  the 
peat  is  spread,  and  in  the  centre  of  this  heap  some  very  dry 
peat  is  put,  which  being  lighted,  the  fire  commumcates  slowly 
to  the  rest  of  the  heap.  When  it  is  completely  lighted,  an  adU 
ditionai  quantity  of  p^at  is  put  upon  the  heap,  and  this  oper- 


takes  a  month  or  six  v/eeks,  as  quick  burning  is  not  approved 
of.  Kain  seldom  penetrates  deep  enough  to  extinguish  the 
fire-  The  heap  is  commonly  of  a  circular  form,  and  rather  flat 
at  top.  At  first  it  is  very  small ;  but  at  last  it  is  sometimes  two 
or  three  yards  deep,  and  six  or  seven  yards  in  diameter.  The 
ashes  being  riddled,  are  conveyed  away  in  uncovered  carts,  to 
a  distance  sometimes  of  twenty  miles,  and  put  into  a  house,  or 
under  a  shed,  to  keep  them  from  the  wet,  till  they  are  wanted 
to  l>e  put  on  the  ground. 

Ttt€  ustuilHnie  <it' applying  j>eat  ashes  is  March  and  April. 
They  are  generally  tateii  in  carts,  and  sown  on  the  grouncl  be- 
fore or  after  the  seed  is  sown  on  the  land.  J'he  quantity  is 
usually  from  twelve  to  fifteen  M'inchester  bushels  per  acre, 
according  to  the  soil  and  crop.  It  is  si-pposed  that  too  large 
a  quantity  would  be  injurious.  For  barley,  wheat,  and  peas, 
they  are  not  in  much  estimation  ;  but  for  all  sorts  of  artificial 
grass,  more  especially,  they  are  preferred  to  all  other  manures. 
In  turnips  they  assist  to  prevent  the  ravages  of  the  fly  ;  and  in 
grass  seeds  the  farmers  reckon  on  an  acre,  ipanured  with  ashes, 
produchig  neariy  a  ton  of  hav  beyond  what  it  would  have 
yielded  without  them.  The  efiect  is  supposed  to  be  of  no  longer 
duration  than  two  years.  On  meadow  land,  from  fifteen  to 
twenty  bu»hels  may  advantageously  be  put;  they  much  improT© 
the  grass. 

1 1.  Live  Slock, 

No  particular  breed  of  cattle;  long  homed  most  common, 
A  dairying  tract  in  the  west  of  the  vale  of  White  Horse  ;  much 
butter  made,  and  some  cheese  of  the  single  Gloucester  kind. 
Calves  a  good  deal  suckled  in  some  places.  Buscot  parisli 
famous  for  cheeses,  in  the  shape  of  pineapples;  they  are  of  most 
excellent  flavour,  and  sell  higher  than  other  cheeses.  The 
curds  are  well  worked  with  the  hands,  then  pressed  into  a 
wooden  mould  in  the  shape  of  a  flower  pot,  and  afterwards  sus- 
pended from  beams,  rafters,  or  pegs,  in  an  airy  apartment,  in  a 
net,  whose  meshes  indent  their  surface  like  a  puie  ap^ile.  Salt 
is  then  rubbed  over  them,  or  they  are  steeped  in  brine; 
weight,  51bs.  The  milk  is  conveyed  from  the  field  to  the 
dairies 'in  what  is  called  a  Unkard,  drawn  hy  a  horse  or  ass. 

s'hfep'a  native  breed  known  as  the  Berkshire  polled,  ornotts 
(  fit'  yyy.) ;  strongly  marked,  but  in  much  less  repute  than  for- 
merly •  it  is  now  diflicult  to  be  met  with  pure ;  they  are 
considered  as  very  hardy,  and  particularly  adapted  for  th« 
low  strong  lands,  and  for  folding. 

llor^rs  of  the  common  heavy  black  rac. 
lated  in   ir*M,tbat    12,000  horses^  were  kejit 


Pearce  calcu- 
Berkshire  for 
the  imrpo  f' *jf  iii^ricuiture,  ana  tnai  one  third  of  the  number 
miuht  he  -.ivcd  l.v  the  use  of  improved  implemenU  :  most  of 
the  horses  are  luWght  from  the  Northamptonshire  breeders; 
many,  after  being  kept  a  year  or  two  at  work,  are  sold  fox 
I  the  London  drays.  ,-,...„... 

i/.i^'i,  the  native  breed  one  of  the  best  in  Bntain  i  across 
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with  the  Chinese,  now  more  common  than  the  pure  native 
breed.  Wherever  there  is  a  dairy,  hoi;s  are  kept,  hut  they  are 
not  counted  a  profitable  stock  to  be  ted  wilh  what  would  fatten 
cattle  or  sheep.  Carc.iss  chietly  made  into  bacon  ;  cured  in 
the  Usual  way,  and  dried  in  rooms  heated  with  wood  or  coal. 
I.oveden  has  a  bacon  house,  heated  by  a  stove  and  flues-  In 
lann-hoiises,  much  is  smoke-dried  in  the  chimneys  with  wood 
lives,  which  is  supposed  to  have  the  best  flavour. 


Rabbits  kept  in  warrens, 
tlemin  re  irs  tame  rabbits 
seil  high  I'ur  trimmings. 


in  one  or  two  places  ; 
of  a  pure  white,  the  s 


PiwUnj.  Near  Oakincham,  many  are  crammed  for  the 
market :  they  are  put  up  in  a  dark  place,  and  crammed  with  a 
paste  made  of  baripy-meal,  muiton  suet,  and  some  treacle, 
or  coarse"  sugar,  mixed  with  milk,  and  are  found  to  be  com- 
pletely ripe  in  a  fot-tnight.  If  kept  longer,  the  fever  that  is 
induced  by  this  continued  state  of  repletion  renders  them 
red  and  unsaleable,  and  frequently  kills  them.  In  the  eastern 
part  of  the  county,  many  geese  reared  on  the  common. 

Pigeons  in  considerable  numbers. 

Bets,  not  very  common.  Sir  William  Kast,  of  Hullplace,  a 
ce'eurated  apiarist.  In  the  forest  district,  bees  are  most  com- 
mon. One  gentleman  removes  his  hives  to  a  heath  at  the 
flo«'ering  season. 

Deer  kept  in  several  park.3 ;  2500  fdUow,  and  300  red  deer, 
in  Windsor  Great  Park. 


12.  Political  Economy. 

Koads  for  the  most  part  good,  especially  since  a  part  ha3 
been  put  under  the  care  of  M'Adam.  Gravel,  flint,  or  chalk, 
abounds  in  most  places.  Canals  and  navigable  rivers  so  inter- 
spersed, that  no  part  of  the  county  is  further  than  twelve  miles 
from  water  carriai^e.  Cloth  for  sacking  and  hammocks,  ma- 
nufactured at  Abingdon  and  Maidenhead,  also  some  sail- 
cloth, and  rush,  and  twine  matting.  Cotton  mills  at  Taplow. 
Paper,  and  formeily  blankets  and  other  woollens,  at  Newbury. 
A  panhment  manufacture  at  Oakingham,  At  Reading,  a 
pin  manufactory,  and  the  weaving  of  galoon,  satin,  ribands, 
and  other  light  fabrics  ;  a  floor  cloth  manufactory  ;  twine  and 
rop;;  making  ;  sail  niaking,  sacking,  &c. 

The  Berkshire  Agricultural  Society^  established  in  1794. 


7791.  GLOUCESTERSHIRE.  A  surface  of  nearly  800,000  acres,  in  three  natural  divisions;  the 
Cotswold  hills,  the  vale  of  the  Severn,  and  the  Forest  Lands.  Great  part  of  the  county  is  under  meadows, 
pastures,  and  orchards;  and  cheese  and  cider  are  its  known  agricultural  productions.  It  is  also  a 
manufacturing  county,  and  its  fine  broad-oloths  are  celebrated,  as  well  as  its  iron,  tin-plates,  and  pins. 
There  is  no  very  eminent  gentleman  agriculturist,  nor  any  agricultural  society  in  the  county,  but  Dr. 
Tennant  farmed  a  small  estate  on  the  Cliilterns.  {Turner's  Report,  1794.  Budge's EeportylSOl.  Mar- 
shal's Reviciv,  1818.     Smith's  Geological  Map,  1821.) 

on  the  Cotswolds ;  in  the  Tale  a  clumsy  swinp  plough.  Lum- 
bert's  draining-plough  much  in  use  with  the  improved  draught 
apparatus,  and  in  the  old  w.iy.  Various  improved  ploutjhs 
and  other  implements,  as  well  as  threshing  and  winnowing 
machines,  introduced.  A  thistle  drawer  (,/()^.  221.)  in  use  for 
extracting,  the  com  thistle  (Serrdtula  arvi^Qsis)  ftova  corn- 
lieids  ;  cradle-scythe  used  for  cutting  beans. 

6.  Enclosing, 
The  first  enclosures  during  Queen  Anne's  reign ;  eleven  dur 

ing  the  reign  of  Geo.  U.  ;  and  upwards  of  seventy  durmg  the 
reign  of  George  III.  Hedges  of  white  thorn,  on  which  the 
reporter  observes  medlars  might  he  grafted,  and  raised  in  great 
plenty.  Black  thorn  (i*riinus  spinfesa)  hedges,  he  says,  never 
suffer  from  the  blight ;  a  most  erroneous  idea. 

7.  Arable  Land. 
300,01)0  acres;  much  ploughing  on  the  Cotswolds  lightens 

the  staple  of  the  weak  soils  :  seven  horses  often  used  in  the  vale 
teams ;  ridges  in  the  vale  so  high  that  a  person  six  feet  high 
may  stand  in  the  furrows,  and  not  be  able  to  see  the  crown  of 
the  second  ridge  fi-om  him  ;  to  reduce  them  a  small  ridge  often 
begun  between  them.  Fallowing  practised  on  the  clays, 
then  wheat  and  beans,  or  oats.  Rotation  on  the  Cotswolds 
—  I  turnips,  2  barley,  3  and  1  clover  mown  the  first  year, 
5  wheat,  6  oats,  tares,  or  peas ;  if  oats,  frequently  laid 
down  with  saintfoin.  On  crumbly  soils  wheat  is  sown  and 
ploughed  in  during  rather  wet  weather,  otherwise  the  seedling 
plants  are  a»t  to  be  thrown  out  witli  the  first  frosts  ;  the  same 
thin^  attencied  to  in  Oxfordshire  and  various  other  counties; 
this  IS  called  seven-field  husbandry.  Beans  either  drilled  or 
dibbled  ;  a  broad  bean,  the  ma/ngan,  used  when  the  land  is  in 
good  heart,  and  ticks  when  less  so.  The  Burbage  pea,  an 
early  grey  variety,  most  in  use.  *'  Some  lands  have  the  pecu- 
liar quality  of  X3.\%\r\^  siddon' peas ,  or  such  as  boil  freely;"  on 
theni  the  Charlton  is  grown,  and  sold  for  splitting:  clay  lands 
never  have  this  property.  Tares  common,  and  among  these  a 
sort  called  dill,  supposed  by  Marshal  to  be  the  £'rvum  hirsOtum 
L.,  but  erroneously  termed  ^n^ihum  by  Rudge.  Turnips  on 
the  Cotswolds  always  broad  cast,  and  sometimes  after  wheat 
or  tares,  and  then  called  stublile  turnips  ;  consumed  by  sheep 
in  hurdle  folds  ;  sometimes  given  to  horses,  and  found  to  induce 
them  to  eat  bam  chaff  wilh  a  better  appetite.  Some  flax 
raist:d ;  teasels  a  good  deal  cultivated  formerly,  now  not  100 
acrts  of  them  in  t&  whole  county. 

8.  Grass. 
Very  rich  meadows  on  the  Severn,  overflown  during  winter 

and  spring,  on  which  ihe  farmers  depends  for  a  crop.  MTien 
the  salt  water  overflows,  the  meadows  are  termed  marches,  and 

f  razed  by  horses  and  cattle  that  require  rest  and  spring  physic, 
n  general  meadows  are  mown  and  pastured  alternately,  ex- 
cepting near  Gloucester,  where  abundance  of  manure  is  ob- 
tained. Herbage,  plants,  and  rye  grass  sown  on  the  Cotswolds, 
but  little  in  the  vale  ;  saintfoin  much  cultivated  on  the  stone- 
brash  soils.  Grass  lands  fed  in  general  from  IMay  to  the  end  of 
September,  and  then  the  cattle,  unfinished,  are  taken  in  and 
completed  with  hay,  oil-cake,  and  other  artificial  food,  but 
seldom  with  roots.  The  CKrchis  ni^scula  so  common  in  the 
meadows,  that  it  has  been  gathered,  Rudge  iuforms  us,  and 
made  into  sago.  (61S4.) 

9.  Gardens  and  Orchards. 
Most  of  the  cottages,  sucb  as  they  are,  have  gardens,  and 

almost  every  farm  its  orchard ;  but  large  ones,  so  as  to  adiiut  of 


1.  Geographical  State  ajzd  Circumstances. 

C'limiite,  cold  and  bleak  on  the  Cotswold  hills;  mild  in  the 
vale,  which  lies  open  to  the  south  winds  ;  on  the  sandv  soils  of 
the  forest  district,  the  harvest  is  sometimes  cut  a  formight 
■earlier  than  in  the  vale. 

noil  of  the  Cotswold  is  all  calcareous  loam  or  stonebrash ; 
in  the  vale,  a  fine  black  loam,  or  fertile  red  loam,  and  in  some 
places  a  strong  clay  and  peat  earth  ;  the  finest  soil  is  generally 
sandy  loam,  sand,  or  peaty  earth. 

Minerals.  None  in  the  Cotswolds,  but  iron  and  coal  in  the 
Fore:it  of  Dean,  both  worked,  l^ead  found  in  the  limestone 
rocks  of  the  lower  part  of  the  vale;  not  worked.  Though 
iron  ore  be  abundant  in  the  Forest  of  Dean,  only  a  small  quan- 
tity u  raised,  it  being  found  more  profitable  to  bring  the  richer 
ore  of  Lanca>hire,  which  is  burnt  with  the  coke  of  the  forest 
coal  for  cast-iron,  and  plates  for  tinning.  Coal  pits  numerous, 
and  worked  at  a  shallow  depth,  for  want  of  proper  machinery 
to  exhaust  the  water  ;  three  sorts  delivered,  kitchen  coal, 
smiths  coal,  and  lime  coal.  Claystone  and  freestone  found  in 
various  pa-  is  of  the  forest ;  paving  stones,  grindstones,  yellow 
and  grey  stone  tiles  raised  in  different  paits  of  the  Cotsiivolds; 
gypsum  is  raised  for  stuccoing,  and  sent  to  Bath  from  Han- 
uury  ;  it  is  also  used  as  alabaster  for  chimney  pieces,  iS:c. 

Water.  Produce  of  tlie  Severn  is  roach,  dace,  b'eak,  floun- 
ders, eels,  e'ivers,  chub,  carji,  trout,  and  perch.  The  sea-fish 
taken  within  the  limits  of  the  county,  in  the  Severn,  are 
salmon,  lampreys,  lampems,  chad,  soles,  shrimps,  cod,  plaice, 
conger-eel,  ponioise,  and  sturgeon.  Salmon  formerly  caught 
in  great  abundance,  but  now  comparatively  scarce.  Great 
mischief  done  by  the  use  of  small  jneshed  nets,  which  take  the 
samlets  or  fry. 

Ponds  for  water  made  on  the  Cotswold  hills,  as  already  de- 
ficribtd  (-1407),  in  the  vale  in  the  common  manner.  The  wa- 
ters, which  rise  through  beds  of  blue  clay,  are  oi'ten  strongly 
saline,  as  at  Cheltenham,  &c. 

2.  Property. 
Largest  estate  SOOO/.  a  year  among  the  nobility,  and  jOOO^ 

amonp  the  gentry ;  tenures  chiefly  freehold,  some  (opyhold, 
and  about  one  fortieth  coruorate  or  ecclesiastical.  Estates  un- 
der the  see  of  Gloucester,  leased  out  on  lives  ;  those  of  the  cor- 
poration of  the  city  the  same  ;  usual  fine  for  renewal  of  a  Ule, 
one  year  and  a  half  of  the  improved  annual  value. 

3.  Buildings. 
!\Iany  handsome  seats  ;   farm-houses  and   cottages  on  the 

Cotswolds  built  of  freestone,  and  covered  with  stone  liles  ; 
often  as  many  on  an  estate  of  100/.  a  year  as  are  required  for 
a  fai'm  of  t}\)\M.  a  year,  under  the  correction  of  modem  im- 
provement ;  bums,  however,  of  a  moderate  size  ;  wheat  stacked 
on  stone  sladdles.  Cottages,  as  in  most  counties,  neglected,  and 
uncomfortable;  some  judicious  remarks  on  the  subject  by 
Kudge. 

4.  Occupation. 
Farms  ditfer  much  in  sire  ;    few  exceed  lOOf)/.  or  fall  short 

of  50/.  a  year.  Some  grazing  farms  in  the  vale  of  500  acres, 
but  200  and  300  more  common.  1-eases  of  tliree  years  most 
common,  next  of  seven  years,  not  many  of  fourteen,  and  those 
of  twcn'y-one  on  corporate  property. 

5.  hnpleffients. 
A  narrow -wheeled  wnggon   in  general  use  among  farmers. 

\'arious  ploughs  ;    a  short-beamed  one-wheel  plough  in  use 
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making  cider  for  sale/sre  foimd  only  on  the  sides  of  the  hills  and 
in  the  vale  and  forest  district.  The  stocks  are  planteti  in  the 
orchard  when  siat  or  seTcn  feet  hijjh,  ten  or  twelve  yards  asunder 
on  pasture,  and  sixteen  or  seventeen  on  arable  lands.  A  year 
after  planting  they  are  grafted.  Sometimes  fruit  trees  are 
planted  in  the  hedge  rows  ;  hedges  are  often  composed  of  ajiple 
seedlings,  raised  from  the  kernels  in  the  cider  mast ;  and  here 
and  there  the  farmer  often  leaves  a  stem  to  rise  above  the 
^neral  htr^igbt  of  the  hedge,  and  grafts  it ;  frequentiv  also 
wildings  are  allowed  here  and  there  to  rise  into  trees,  and  their 
fruit  is  used  wiih  that  from  grafted  trees,  in  crushing  for  cider. 
Grafts  are  inserted  in  the  cleft  manner,  at  seven  feet  from 
the  ground,  two  in  each  stock  :  if  both  succeed,  one  is  removed 
theibllowing  spring,  and  the  stock  sloped  to  the  remaining 
craft,  to  prevent  the  lodging  of  water,  and  clayed  afresh,  to 
facilitate  the  growth  of  bark  over  the  wound.  After  grafting, 
•*  braids,"  that  is,  inverted  wicker  baskets,  rising  about  two 
feet  high,  are  fitted  to  the  stock,  which  serve  at  once  to  guard 
the  grafts,  and  direct  their  shoots  to  a  proper  form.  The  stock 
is  next  protected  from  cattle  or  the  plough  harness,  by  four 
posts  placed  round  it,  with  six  tier  of  rails  ;  by  three  posts  and 
six  tier  of  rails  ;  by  two  broad  posts  and  rails  ;  by  a  bundle  of 
thorn  branches;  by  planting  a  thorn  or  briar  along  with  tlie 
stock  ;  or  by  twisting  a  shoot  of  the  creeping  rose  (Rosa  arvensis) 
round  the  stock.  The  mode  of  planting  a  creeping  rose  with  the 
stock,  and  twisting  it  round  the  stem,  is  said  to  be  found  the 
cheapest  and  best ;  but  it  must  evidently  impoverish  the  soil. 
l*runing  is  not  attended  to  on  young  grafted  trees,  or  any 
others,  as  it  ought  to  be,  nor  the  removal  of  moss  and  misletoe. 
Grafting  the  branches  of  old  trees  often  practised  with  great  suc- 
cess ;  a  youngstock  grafted  will  probably  not  produce  a  bushel  of 
apples  in  twenty  years,  but  a  branch  grafted  bears  the  second 
year.  Dr.  Cheston,  of  Gloucester,  practises  root  grafting,  but 
which  is  quite  unsuitable  for  held  orchards.  Grafted  trees  bear 
little  till  twenty  yeirs  of  age  ;  their  produce  increeises  till 
fifty  years,  and  is  then  ten  or  fifteen  bushels ;  an  apple  will 
bear  lUU  or  more  years  from  this  period,  and  often  much 
longer.    A  pear  tree  at  IVIinsterworth  500  years  old  at  least. 

Ciiler-nuikhi^.  Best  orchardists shake  off" the  fruit,  and  never 
beat  the  tre-',  which  destroys  the  blossom-buds  ;  limb  by  limb 
is  sliaVen  by  a  person  in  the  tree,  and  those  which  adhere 
allowed  to  remain  some  time  longer  to  ripen  :  the  horse-mill 
used  by  large,  and  the  hand-mill  by  small  farmers;  the  cylin- 
ders of  the  hand-mill  of  wood,  and  fluted;  sometimes  there 
are  two  pair  of  cylinders,  one  fmer  fluted  under  the  first  pair, 


and  In  other  cases  the  cylinders  are  set  wide  the  first  time  th« 
apples  are  passed  through,  and  closer  the  second ;  the  other 
processes  as  usual.  Of  the  various  apples  grown,  the  white- 
styre  of  the  F'orest  district  makes  the  strongest  and  richest 
cider  ;  it  is  often  valued  equally  with  foreign  wine,  and  sold  at 
extravagant  prices.  Ciders  from  the  Hagloe  crab,  colden  pijv 
pin,  and  Longney  russet,  are  next  in  esteem.  The  white- 
must,  woodcock,  and  half  a  dozen  others,  are  fine  old  fruits, 
but  now  going  off. 

Perry  from  the  squash  pear  is  esteemed  the  best ;  and  next 
from  the  HufTcap  and  sack. 

Table  fruits,  where  farmers  live  near  canals,  pay  much  better 
than  those  of  the  cider  kind;  especially  those  of  the  keeping 
varieties,  such  as  the  golden  ana  Moreland  pippin,  Longney 
russet,  &c. 

10.   Woods  and  Plantations. 

Most  extensive  on  the  Cotswolds  ;  the  sorts  there  beech  and 
ash ;  timber  sold  to  dealers,  who  convert  it  on  the  spot  to 
scantling  for  gun-stocks,  saddle-trees,  bedsteads,  chairs,  and 
other  cabinet  work,  and  staves  for  sugar  hogsheads.  Some  fine 
old  specimens  of  chestnut,  elm,  oak,  and  ash  in  the  vale. 
Tortworth  chestnut,  5(J0  years  old,  in  the  time  of  King  John. 
In  the  Forest  of  Dean  a  considerable  quantity  of  good  timber 
belonging  to  government,  and  nearly  3000  acres  lately  planted 
with  acorns.  The  method  of  planting  is,  first,  to  mark  out  the 
ground  ;  then  taking  off  about  a  foot  square  of  tui-f,  to  set  two 
or  three  acorns  with  a  setting-pin  ;  afterwards  to  invert  the 
turf  upon  them',  and,  by  way  ot  raising  a  fence  against  hare« 
and  rabbits,  to  plant  two  or  three  strong  white  thorn  sets 
round.  They  are  seldom  thinned  till  they  have  attained  the 
size  of  hop  poles,  and  then  are  left  at  twelve  feet  distance  from 
each  other,  with  the  view  of  again  thinnmg  them,  by  taking 
out  every  other  one,  when  they  are  thirty  years  old,  and  have 
attained  the  size  of  five  or  six  inches  diameter.  By  growing 
thick,  no  side-shoots  are  thrown  out,  which  supersedes  the  ne- 
cessity of  pruning;  the  young  trees  which  are  drawn  at  the 
first  thinning  are  transplanted,  £md,  as  it  is  thoujiht,  grow 
equally  well  with  those  that  have  not  been  removed,  and  pro- 
duce timber  as  full  at  the  heart,  compact,  strong,  and  durable, 
as  **  that  which  is  raised  immediately  from  the  acorn."  The 
*•  whitten,"  or  small-leaved  lime  (T^Iia  cordata  L.),  is  found  in 
several  coppices  on  the  Welsh  side  of  the  Severn  ;  and,  what  is 
singular,  ropes  for  halters,  plough  traces,  cider  presses  ijig. 
994.),  draw  wells,  and  fishery  boats,  &c.  are  made  -from  it  as 


in  Russia.  These  ropes  are  found  to  contract  and  expand  less 
from  moisture  or  drought  than  hempen  ropes.  The  bark  is 
stripped  oti' about  Midsummer,  dried  like  hay  in  the  sun,  and 
manufactured  on  the  spot  or  elsewhere.  Many  walnut  trees 
in  the  parish  of  Arlingham ;  the  fruit  shipped  to  distant 
places,  and  the  timber  sent  to  Bimiirgbam  for  jjun-stocks. 

Artijiciiil  j/lanfiitiofis,  to  a.  f^^^it  extent,  made  round  gentle. 
men's  seats  on  the  Cotsuold  hills.  The  osier  in  beds  on  the 
Severn. 

n.  Ijnprottements. 

On  the  lands  adjoining  the  Severn  inundations  were  fre- 
quent;  |jut  a  commission  of  sewers  have  erected  banks  and 
itood-gates,  which  prntect  upwards  cf  lii,00O  acres.  At  other 
places  ])rivate  banks  or  floodgates  on  the  rivers  or  bankid 
ditches  are  placed,  and  operate  by  the  alternate  influence  of 
the  tides  and  accumulated  inland  waters. 

Draininff  much  practised;  both  in  the  turf,  stone,  wood, 
straw,  and  with  Lumbert's  plough  ;  the  plough  drawn  by 
twelve  horses,  or  worked  by  a  long  lever  and  axle  {'^G<\b.),  by 
which  one  horse  gains  the  power  of  thirty.  Before  the  mole 
draining  plough  is  used,  it  is  a  good  practice  to  turn  oil"  the 
sward  with  the  common  plough;  then  to  make  the  incision  for 
the  drain  in  the  centre  of  this  ;  the  sward  being  afterwards 
turned  back  to  its  place,  completely  covers  the  aperture,  and 

J)rotects  it  from  the  eflects  of  a  sut  sequent  dry  season.  The 
ong-continued  drought  of  the  summer  of  1806  opened  many 
drains  which  were  cut  by  Lumbert's  plough,  so  much  that  the 
bottom  was  clearly  seen  ;  while  many  that  have  been  done  by 
hand  have  formed  still  wider  chasms,  and  will  probably  not 
answer  the  purpose  intende*!  at  all.  In  both  instances  tltcre  is 
reason  to  think,  that  this  would  not  have  happened  if  the  ope- 
ration had  been  performed  in  autumn,  and  the  surface  turf 
first  turned  back,  as  rrcommerdcd. 

The  accumulaUd  rt'titcr  of  iiiidcrf^ round  drains  raised  from  low 
meadows  in  one  parish  by  a  wheel  driven  by  the  water  of  sur. 
face  ditches. 

Patiiif;  and  buminf^  practised  on  the  Cotswolds;  weeding 
com  general. 

Irrtiii'flvn  chieflviuirsued  in  the  valleys  of  the  Cotswolds,  ad- 
joiningrivulcls, aiid especially  theColn  and  Churn.  Carried  to 
crealcsl  iicrfcction  in  the  ^i-tfish  of  South  Cerney  ;  first  be^-an 
here  under  the  Hev.\\'."\V  right,who  wrote  several  tracts  on  the 
subject.     W  hen  the  lirsl  great  rains  in  November  bring  the 


waters  down  in  a  mudfly  state,  it  is  let  into  the  meadows.  In 
December  and  January  the  land  is  kept  shelteied  by  the  waters 
from  the  severity  of  frosty  nights  ;  but  every  ten  d  .vs,  or 
thereabouts,  the  water  is  let  entirely  off,  to  give  air  and  pre- 
vent the  roots  from  rotting.  In  tebruary  great  care  is  re- 
quired. If  the  water  now  remains  long  on  the  meadows,  a 
white  scum  will  generate,  which  is  found  to  be  very  injurious 
to  the  grass.  On  the  other  hand,  if  it  be  taken  off,  and  the 
land  exposed  to  a  severe  fiosty  night,  without  being  previously 
dried  for  a  whole  day,  much  of  the  tender  grass  will  be  cut  off. 
Towards  the  middle  of  this  month  less  water  is  used  than  be- 
fore, keeping  the  land  rather  wet  than  watered.  At  the  be- 
ginning of  March  there  is  generally  in  such  meadows  plenty  of 
pasturage  for  all  kinds  of  stock  ;  the  water,  however,  should 
be  taken  off  nearly  a  week  l>e:bre  cattle  are  turned  on,  and  a 
little  hay  at  night  during  the  first  week  is  very  proper.  It  is 
the  custom  with  some  to  si)ring-feed  with  ewes  and  lamb» 
folded,  with  a  little  hav.  The  meadows,  however,  must  been- 
tirely  clear  of  stock  by  the  latter  end  of  April.  If  May  be  at  aU 
intruded  on,  the  hay  crop  will  be  much  injured,  and  the  grass 
become  soft  and  woolly,  like  lattermalh.  After  spring-feeding 
the  water  is  let  in  again  for  a  few  days.  It  is  remarked,  that 
autunwal,  winter,  and  spring  watering  will  not  occasion  rot  in 
sheep ;  but  if  the  water  be  used  for  a  few  days  in  any  of  the 
summer  months,  the  pasturage  becomes  unsafe  for  such  stock. 
This  is  conformable  to  the  general  idea  of  rot ;  viz.  tliat  it  is 
01  casioned  by  summer  moisture,  and  is  seldom  known  to  any 
considerable  extent  without  a  long  continuance  of  warmth  and 
rain.  A  wet  summer,  therefore,  is  always  productive  of  this 
disease  in  the  vale.  The  general  advantages  of  watering  are, 
that  the  land  and  herbage  are  continually  improving,  without 
manure;  and  the  crop  is  not  only  t\ill  and  certain,  but  also 
early, 

Warpiu^  might  be  practised  to  a  considerable  extent  on  (he 
banks  of  the  Severn,  if  the  commissioners  were  to  direct  their 
attention  to  the  subject. 

12.  Live  Slock. 

T/if  dairy  the  principal  ob'iect  with  most  of  the  vale  farmers. 
Good  milkers  preferred,  withuvit  much  regard  to  perfection  of 
shape,  (iloucestershire  brci  d  resembles  the  (ilaniorganshire 
excelling  in  colour,  whieh  is  rtd  or  brown,  bones  fine,  horns 
of  middling  leneth,  white  with  a  black  ti]>  at  the  ends,  udder 
thin  in  flesh  and  large.    In  the  higher  vale  tlie  improved  long 
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hiirned  cows  of  Bakewell  and  Fowler  In  most  repute. 
Ilevons,  Herefords,  .ind  various  others  in  use.  The  best  land 
does  not  always  protluce  the  most  marketable  cheese;  often- 
times the  reverse;  if  it  has  either  been  much  manured  with 
dunjT,  or  sheep  feeding,  the  quantity  of  milk  will  he  increased, 
but  the  qu.iUty  m-xterially  altered.  This  is  probably  Owing  to 
the  introduction  of  plants,  which  did  not  grow  there  before, 
or  to  the  destruction  of  some  that  did.  The  cause  does  not 
originate  with  the  cow,  but  the  herbage  on  which  she  feed-;. 
The  same  cow, on  two  pastures,  separatftl  only  by  a  hedjie,  will 
give  milk  of  ditlerent  qualities  :  from  one  shall  be  ma^p  line, 
rich,  and  close  cheese ;  while  from  the  other  shall  be  mads 
rank,  "  heaving,"  hollow,  unpleasant  to  the  palate,  and  unht 
for  the  market.  In  the  jiarish  of  Haresfield,  two  grounds  ad- 
Joining  each  other  were  alternately  u-sed  for  the  pasture  of 
cows  :  while  they  were  on  one,  excellent  cheese  was  made ;  but 
on  the  other,  it  was  difficult  to  make  any  tolerably  good.  The 
latter  had  been  lately  well  dressed  with  manure,  which  pro- 
duced plants  unfavourable  to  the  daii7  ;  and  the  dairy  woman 
her%elf  remarked,  that  if  the  farmer  continued  to  enrich  the 
herbage  with  dung,  she  must  give  up  making  cheese.  It  is 
proper,  therefore,  that  milking-cows  should  not  be  removed 
from  one  pasture  to  another  indiscriminately,  but  that  certain 
jrrounds,  m  proportion  to  the  stock,  should  be  assigned  to  their 
use ;  and  this  is  the  practice  on  many  farms  where  cow 
pastures  have  for  time  immemorial  been  appropriated  exclu- 
■ively  to  the  use  of  the  dairy.  The  dung  ot  the  cow,  indeed, 
bein^  of  a  cooling  nature,  is  the  be^t  m  mure  for  cow -pastures. 
Other  animals,  such  as  colts  and  sheep,  may  occasionally  be  let 
in  to  eat  the  refuse  grass,  but  not  more  than  one  sheep  should 
be  allowed  to  an  acre.  Among  the  plants  which  are  useless, 
or  unfavoui-abte  to  the  m:ik'mg  of  good  cheese,  are  white 
clover  tlYifblium  ripens),  the  ditTerent  kinds  of  crow-foot 

7792.  WORCESTERSHIRE.  A  surface  of  131,360  acres,  according  to  the  official  estimates  laid  before 
parliament,  though  some  of  the  calculations  wiiich  have  been  published  make  it  amount  to  599,040  acres, 
distinguished  by  the  two  extensive  vales  of  Worcester  and  Evesham.  In  the  fertility  of  its  soil,  and  the 
amenity  of  its  situation,  surface,  and  natural  embellishments,  very  few  diitricts  of  similar  extent  are  equal 
to  it  —  scarcely  one  excels  it.  And  its  agricultural  products  are  not  only  more  abundant,  but  more  various, 
than  those  of  other  counties  ;  not  corn,  cattle,  and  dairy  produce  only,  but  fruits,  liquors,  and  hops,  rank 
among  its  productions.  i^Potneroy^s  Worcestershire y  1794.  Pitt's  Report,  1807.  Marshals  Review,  1818. 
Edin,  Gax.  1827. ) 


(Raniinculus),  and  garlic  (/I'llium).  White  clover  U  brought 
forward  by  manure  and  sheep  stock,  and  is  a  proof  of  good 
land,  at  least  of  land  in  a  state  of  high  cultivation ;  hence  it 
has  a  tendency  to  raise  the  quality  of  the  milk,  and  make  the 
cheese  heave. 

C/teeje-TTtafciitf^.  Best  cheese  not  attempted  while  the  rows 
are  on  hay  ;  generally  commences  about  May,  when  the  cows 
are  turned  into  the  "pastures.  Cows  milked  twice  a  day,  at 
four  in  the  morning,  and  at  the  same  hour  in  the  afternoon  ; 
the  cheese-factor  discovers  the  "  hoved"  cheese  by  treading 
on  thifm. 

SIteep.  Principal  breed  the  Cotswolds  ;  now  very  much  mixed 
by  crosses  with  the  Leicester  and  South  Downs.  The  liver  rot 
common  in  the  vale,  and  therefore  few  bred  there.  Wiltshires 
are  bought  in  and  fed  oli". 

HorscSf  no  particular  breed. 

Pigeons,  formerly  numerous,  now  on  the  decrease. 

13.  Political  Ecunoni;/. 

On  the  hilly  districts,  where  stone  abounds,  the  roads  greatly 
improvi^d  of  late ;  those  under  I\I*Adani  excellent;  but  the 
vale  roads  in  many  places  ver>-  bad.  Manufacture  of  woollen 
broad-cloths,  cliielly  superfine  from  Spanish  wool,  extensively 
carried  on  in  the  district  called  the  Bottoms.  Carpet  -weaving 
and  thin  stutfs  at  Cirencester ;  stocking  frame  knitting  at 
Tewkesbury  ;  wire,  cards,  rugs,  blankets,  iron  and  brass  wire, 
tin  plate,  pins,  writing  paper,  felt  hats,  manufactured  at  dif- 
ferent places.  Spinning  ot  tlax  the  \*inter  work  of  women  in 
the  vale  of  Evesham.  Extensive  iron  works  in  the  forest;  the 
best  iron  in  the  kingdom  made  at  Huxley ;  nails  made  at  Little- 
dean.  Articles  of  agricultural  commerce,  cheese,  bacon,  cider, 
perry,  grain,  and  salmon,  to  the  extent  of  4(X)0/.  per  annum  ; 
in  manufacturing  commerce,  broad-cloths  and  pins  are  of  the 
greatest  importance. 


1.  Geographical  State  and  Circumstances. 

Clhmite  of  the  middle,  south,  and  west  of  the  county,  re- 
markably mild,  sot^,  and  salubrious ;  the  vales  of  the  Severn, 
Avon,  and  Teme,  with  the  contiguous  uplands,  rising  to  150 
feet  above  their  level,  ripen  their  products  from  a  fortnight  to 
a  month  earlier  than  what  takes  place  in  elevated  counties, 
even  with  a  similar  soil  and  surface;  sixty  yards  perpendicu- 
lar *=  one  degree  more  to  the  north  ;  conformably  to  this  idea, 
early  at  Worcester,  and  late  at  Birmingham.  Aj^jiarently 
much  less  rains  falls  here,  than  in  counties  more  elevated  and 
more  inward. 

Soil.  Ten  thousand  acres  of  deep  rich  sediment  deposited  by 
the  Severn,  and  a  good  deal  on  the  Avon,  Teme,  and  Stour ;  half 
Iherest  of  the  county,  rich  clay  and  loam  :  some  lifjht  sandy  soils 
about  I^dderminster,  and  springy  gravel  about  Bromsgrove. 

Minerals.  Brick-clay,  gravel,  sand,  marl,  freestone,  coal,  at 
Mamble;  quartzem,  a  siliceous  stone,  forms  the  basis  of  the 
Malvei-n  hills.  Extensive  lime  quarries  and  coal  mines  at 
Dudley  ;  excellent  common  salt  at  Droitwich. 

Waler.  Rivers,  but  no  lake,  pool,  or  pond  formed  by  nature. 
Malvern  well,  a  good  chalybeate ;  it  is  limpid,  without  smell 
or  taste. 

Fish  in  the  Severn,  salmon,  shad,  lamprey,  and  lampem ; 
the  lamprey  grows  to  twenty-six  inches  long,  and  is  ofteM  three 
or  four  pounds  in  weight ;  it  leaves  the  sea  in  the  spring,  and 
is  esteemed  a  great  delicacy,  but  unwholesome  when  eaten  too 
freely.  The  lampem  goes  to  the  sea  at  certain  seasons ;  is  ten 
or  twelve  inches  long,  about  the  size  of  a  man's  finger,  and 
common  in  Worcester,  potted  or  preserved;  vast  quantities 
sold  for  baits  to  the  cod  fishery. 

2.  Property. 

Variously  divided  among  all  classes ;  many  resident  families 
of  considerable  opulence  and  fortune. 

S.  Buildings. 

Some  inagniticent  residences;  f:irm-houses  erected  at  dif- 
ferent times,  and  no  way  remarkable,  unless  for  being  badly 
situ  1  ted  and  arranged  ;  great  want  of  sheds  for  cattle.  Cot- 
tages have  nothing  to  recommend  them  ;  often  built  of  timber 
and  plaster,  and  covered  with  thatch.  Some  good  stone  bridges 
over  the  Severn,  and  an  iron  one  of  one  ai'ch,  150  feet  span  and 
lifty  feet  rise,  at  Stourport. 

4.  Occupation. 

Farms  small  from  40/.  to  400/.  a  year,  but  some  larger; 
sddum  held  on  lease  ;  but  when  a  tenant  takts  a  farm  on  stroni; 
lands,  where  the  course  is  fallow  and  three  crops,  he  holds 
it  by  custom  for  four  years.  Knight,  of  Lea  Cattle,  farms 
330'acres  in  a  masterly  st>-le;  larfje  farmers  have  a  turn  for 
improvement;  small  ones  have  seldom  an  opportunity  ;  many 
inventions  proposed  and  introduced,  but  the  sensible  farmer 
unfortunately  finds  few  of  them  that  will  aiiswer. 

Picturesque  fanning  by  Kniffftt,  About  200  acres  around 
I^a  Castle,  formerly  in  irregular  uncouth  divisions,  with  wide 
slovenly  hedges^  are  now  laid,  or  laying  toj^ether,  the  roads 
l»etter  disposed  both  for  convenience  and  appearance,  and  the 
hetlges  stocked  un ;  but  the  trees,  which  are  in  abundance, 
carefully  preservea,  to  give  a  park -like  appearance;  this  is  di- 
vided into  lots  by  temporary  hurdles. 

Milita'y  farmhif^.  The  same  gentleman,  when  the  volun- 
teer cavalry  were  raised,  sold  his  lieavy  farm  horses,  and 
bought  light  ones,  chiefly  Clevelands,  on  which  he  mounted  ten 
of  his  own  servants  for  military  service.  The  horses  doing  all 
the  farm  work,  and  occasionally  serving  for  saddle  horses, or  to 
draw  his  carriage. 

5.  Implements. 

Plough  two-wheeled,  and  drawn  bv  three  horses  in  a  line, 
walking  in  the  furrow  ;  in  the  vale  of  Evesham,  a  heavy  swing 
plough;  these  phntglis  are  seen  nowhere  else;  they  are  all 
wood,  exceiitinu  the  share  and  coulter  ;  very  long  in  the  tail, 
throat,  and  sideboard ;  a  load  for  a  team  ;  the  four-wheeled 
iruUey  is  a  low  waf:gon,  used  for  harvest  work.  Knight  uses 
improved  implements,  and  ploughs  with  two  horses  abreast. 
Viiious  drills  for  sowing  wheat,  and  stirring  the  soil  between 


the  rows  ijlg.  995.},  manufactured  at  Eveshani)  and  used  ia 
the  neifjhbouihood. 
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6.  Arable  Land. 

Fallows  ploughed  four  times,  which  is  rather  rare  in  Eng- 
land;  rotations  genera'ly  a  fallow  and  two  com  crops,  with 
an  intervening  leguminous  herbage,  or  turnip  crop.  Drilling 
in  use  for  wheat,  in  the  vale  of  Evesham  and  other  places; 
beans  commonly  dibbled.  Turnips  cultivated  brojid-cast ;  and 
Carpenter,  author  of  A  Treatise  on  Practical  aiut  Experimentat 
AgrieuHuref  has  discovered  since  he  published  his  book,  that 
the  tly  is  to  be  prevented  or  destroyed  by  steeping  the  seed  in 
sulphur  before  sown,  and  harrowing  as  soon  as  the  tly  is  dis- 
covered ;  "  then  sow  eight  bushels  per  acre  of  dry  lime,  or  fiae 
ashes,  when  the  dew  is  on  the  leaves,  so  as  it  may  adhere  to 
them."  Carrots  sown  by  Knight  and  others  in  the  neifi;h- 
bourhood,  where  a  good  deal  of  seed  is  raised  for  the  London 
seetlsinen. 

Hops  grown  to  great  perfection,  and  fruit  trees  generally 
planted  among  them,  at  the  rate  dl  forty-eight  to  an  acre; 
1000  stools  of  hops  are  considered  an  acre,  whatever  ground 
they  may  stand  on,  and  labour  is  paid  fur  accordinjily.  Gold- 
ing-vine,  mathon-white,  red,  nonpareil,  and  Kentish  grape, 
local  names  for  varieties  distinguished  by  very  slender  sha<^. 
Land  stirred  between  the  plants  with  the  plmigh ;  only  two 
poles  to  a  stool  ;  picking  chiefly  hy  AVelsh  women.  When 
tithe  of  hops  is  taken  in  kind,  the  parson  may  either  take 
every  tenth  basket  when  green,  or  every  tenth  sat:k  when  dried  ; 
in  the  latter  case,  allowing  ^Zbs.  per  cwt.  for  chrying,  sacking, 
and  duty.  The  culture  ot  hops  ha\'ing  been  carried  too  far, 
the  trade  here,  as  elsewhere,  is  on  the  decline;  corn,  on  the 
average  of  years,  is  found  to  pay  better. 

Asparagus^  cucumbers,  and  onions,  grown  in  the  fields  of 
Evesham,  and  sent  to  Birmiiigham  market,  though  thirty 
miles  distant ;  also,  poppy-heads  for  the  I^ondon  druggists. 
Clover  for  seed  in  various  parts  of  the  county. 

7.  Grass. 

The  banks  of  the  rivers  chiefly  under  nieadow  of  the  verjr 
richest  kind;  employed  chiefly  in  fatting  cattle  and  sheep; 
clovers  and  rye  grass  cultivated. 

8.  Gardens  and  Orchards. 

Market  gardens  near  most  of  the  principal  towns  ;  produce, 
besides  local  consumption,  is  sent  to  Bath,  Bristol,  and  Bir- 
min^'ham.  Orchards,  long  and  successfully  cultivated  in  the 
middle,  south,  and  western  parts  of  the  county ;  round 
towns,  villages,  and  farm-houses;  and  all  the  hedge-rows  of  a 
farm  often  planted  with  fruit  trees,  and  verv  productive.  In 
a  plentiful  year,  or  what  is  called  a  **  hit  offruil,"  it  will  not 
pay  for  carriage  to  market  from  remote  places ;  no  casks  can 
be  got  for  all  the  juice.  In  17S 1,  cisterns  were  formed  in  the 
ground  to  receive  the  liquor,  but  they  ran  out ;  in  Pershore,  it 
IS  said  currents  of  peiTy  ran  into  the"  common  sewers.  Large 
quantities  of  apples  rot,  or  are  devoured  by  hogs ;  cider  m 
such  a  ,ve:ir  sold  for  2U.  a  hogshead,  in  Worcester  market: 
two  or  three  tons  of  cherries  often  sold  in  Worcester  market 
in  tlic  morning  before  five  o'clock;  six  tons  have  been  sold 
there  in  one  inomiu;,' ;  '2000/.  has  been  paid  for  the  tonnage  of 
fruit  on  tliL-  Trent  and  Severn  canal  in  one  >ear :  canal  fortv- 
six  miles  lon^,  tonnage  \\if.  per  ton  per  mile;  7000  tons  must 
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therefore  have  passed.  The  slocks  are  not  grafted  here  till 
thiec  yeais  after  planting  out,  and  saddle  graftin);  of  a  pecu- 
liar  kind    {.fin.  S96.)     ' 
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ferred  to  the  cleft  manner 
nsedin  Gloucester&hire.  Some- 
times the  lioughs  of  the  stock 
are  each  grafted  in  the  whip 
manner.  AMien  cleft-g^'ai'ting 
is  performed,  the  cleft  is  made 
with  a  saw,  and  afterwards 
smoothed  with  a  knife ;  little 
caie  paid  to  the  trees  after- 
wards ;  they  bear  at  five  years, 
are    at    perfection    at    thirty, 

I  and  continue  in  full  bearing 

I I  for  at  least  thirty  years  more. 
Sheep  should  be  excluded  from 
the  orchards,  and  coarse  crass 
or  straw  burned  in  them  on 
the  first  appearance  of  a  blight ; 
this  fumigation  destroys  my- 
riad>  of  insects.  Fruit  is  ga- 
thered as  it  falls  from  the  tree; 
no  force  used  till  the  leaves 
are   mostly  fallen,  and    then 

only  shaking  or  striking  with  a  light  pole.  Cider  made  as 
in  Gloucestershire,  but  with  no  great  attention  to  the  mixture 
of  fruit,  or  its  previous  sweet  and  clean  state.  Pomeroy  pro- 
poses to  separate  the  core  and  kernels  from  the  pulfl,  by  forcing 
a  cuttiiiu  cylinder  through  each  apple,  and  then  j^rinding  tlie 
core  and  pbip  apart,  as  much  of  tJie  flavour  of  cider  depends 
on  bruising  the  ^eeils. 

9.  ft'ocds  and  Plantations. 

Abundance  of  oak  and  elm-  Croome,  Hagley,  &c.  well- 
wooded.  Forest  of  Wire,  near  Bewdley,  supplies  oak  poles, 
nuls.  hurdlts,  laths,  hoops,  &c. 

10.  Improve7ne7its . 

Earl  of  Coventrj-  drains  his  park  by  open  cuts  wide,  and  their 
sides  turfed  to  the  bottom  ;  all  the  attention  they  require  is 
preventing  the  establishment  of  large  weeds  or  coarse  tufts  of 
grass,  which  would  interrupt  the  water ;  some  embankments 
on  ihe  Severn,  and  some  meadows  irrigated,  but  mostly  by 
floods. 

11.  Live  Stock. 

So  particular  breeds ;  land  too  good  for  breeding ;  feeding 
chitlly  attended  to,  and  some  dairying ;  some  soiling,  and  a 
eootl  deal  of  oil-cake  used  for  finishing  autumn-f«l  oxen. 
JMules  used  in  agriculture  in  some  parts  of  the  county,  espe- 
cially near  Bewdly  ;  rise  to  fifteen  hamds  or  more ;  Skey's 
carriage  mules  bred  from  grey  or  white  mares  and  a  white 
S|JoUfea  foreign  ass.  The  great  age  to  which  tiiey  attain  is  one 
of  their  chi«  advantages ;  at  perfection  at  thirty,"  and  work  till 
seventy  or  upwards.  Asses  employed  by  Carptiiter,  of  Broms- 
gtove,  farmtr  and  author. 

12.  Folitical  Economy, 

principal  roads  good;  cross-roads  very  bad-    A  subterranean 


canal  near  Dudley  A  road  club,  established  in  the  vale  of  Eve- 
sham in  1 792,  the  members  of  which  bind  themselves  to  l)ecome 
road  surveyors,  gratis,  in  fheir  turns,  and  strictly  to  enforce  all 
laws,  and  to  take  all  the  means  in  their  power  for  procuring 
and  keeping  good  roads.  Several  canals,  fairs,  and  market^ 
Manufactures  of  gloves  in  M'orcester,  and  also  of  porcelain  and 
cabinet  furniture;  of  woollen  cloth  and  glass  at  Stourbridge;  of 
glass  and  nails  at  Dudley  ;  leather-making  from  sheep-skins  at 
the  same  place ;  nails,  needles,  linen,  wool -combing  and  siiinning 
at  Bromsgrove  and  Redditch  ;  tanning  in  most  places ;  carpets 
at  Kidderminster ;  various  iron  works  on  the  Stour ;  stockmg 
franjes  at  Tewkesbury  and  Bredon. 

Di'oUtvich  salt  works  on  record  from  816.  The  strata  over  the 
salt  are,  mould  five  feet,  marl  thirty-five  feet,  talc,  a  gypsum  or 
alabaster,  forty  feet,  then  a  reservoir  of  brine  twentv-two  inches, 
then  talc  seventy-five  feet,  then  a  rock  of  salt,  into  which  the 
workmen  bored  five  feet.  The  brine  is  inexhaustible ;  on 
boring  through  the  talc,  it  immediately  rises  and  fills  the  pit. 
Salt  made  here  and  sold  in  one  year,  from  April  5.  1771,  to 
April  5.  1772,  601,579  bushels; 'of  which  exported  abroad, 
110,120  bushels.  Duty  paid  into  the  salt-olHce,  London, 
61,457/.,  which  was  then  nearly  one  third  of  the  whole  revenue 
from  salt  in  England.  The  process  of  making  salt  at  Droit- 
wich  is  as  follows :  —  A  little  common  water  is  first  put  into 
the  pan,  to  keep  the  brine  from  burning  to  the  bottom ;  the 
pan  is  then  filled  with  brine,  and  a  small  piece  of  resin  thrown 
in  to  make  it  granulate  fine;  when  the  brine  is  boiling,  Uie 
salt  first  incrusts  at  the  top,  and  then  subsides  to  the  bottom ; 
when  subsided,  the  persons  employed  ladle  it  out  with  an 
iron  skimmer,  and  put  it  into  wicker  barrows,  each  containing 
about  half  a  bushel,  in  the  shajje  of  a  sugar  loaf,  and  let  them 
stand  at  the  side  of  the  pan  for  some  minutes  to  drain  ;  they 
then  drop  the  salt  out  of  the  barrow,  and  place  it  in  the  stove 
to  harden.  In  1775,  Baker,  a  druggist,  from  London,  spent 
12,000/.  in  a  project  for  conveying  the  Droitwich  brme  in  pipes 
lO  the  Severn,  without  success.  Dr.  Nash,  from  experiment, 
believes  Droitwich  salt  to  he  neither  manure  in  itself,  nor  ca- 
pable of  exciting  any  vegetative  principle  on  the  earth,  as  animal 
or  vegetable  salts  or  lime  may  do ;  it  produces  bad  effects  on 
ploughed  lands,  by  increasing  their  dryness  in  hot  weather,  and 
by  making  them  greasy,  and  what  the  fenners  call  raw,  in 
damp  weather.  He  has  found  it  serviceable  to  scatter  foul  salt 
upon  large  heaps  of  manure,  to  kill  weeds  and  destroy  their 
seeds,  but  not  to  enrich ;  care  must  be  taken  that  it  te  not 
laid  near  the  roots  of  the  trees,  as  it  will  certainly  destroy  them. 
If  laid  at  the  bottom  of  pools,  it  enables  them  to  hold  water  ; 
it  is  wholesome  to  granivorous  and  graminivorous  animals,  but 
prejudicial  to  carnivorous  ones. 
13.  Means  of  Improvement. 

The  establishment  of  village  and  parish  libraries  recom- 
mended ;  and  a  paper  on  the  subject  copied,  which  appeared 
in  the  ^Vorcester  newspaper.  From  the  books  recommended,. 
as  well  as  other  evidence,  the  writer  of  this  paper  is  Sir 
Richard  Phillips.  The  plan  is  excellent,  and  would  probably, 
in  the  course  of  a  generation,  effect  a  complete  change  in  the 
lower  classes  of  society.  Le  Couteur's  treatise  on  apple  trees  and 
cider,  as  appUcable  tothelsleof  Jersey,  appended  to  the  survey. 


7793.  MONMOUTHSHIRE.  A  surface  of  316,800  acres  varied  by  hills,  some  of  ^vhich  are  of  con- 
siderable height ;  more  distinguished  by  its  woods  and  its  mineral  products  than  its  agriculture.  A  part 
of  the  coal  basin  of  South  Wales  a  fund  of  wealth  of  immense  consequence  to  Britain,  extends  into  Mon- 
mouthshire, and,  with  the  iron  works,  forms  an  important  source  of  industry  and  wealth.  {Hassal's 
Report,  1811.) 

1.  Geographical  State  and  Circumstances. 

Climate.  Mild  in  the  vales  and  cold  on  the  confines  of 
Breconshire,  where  the  snows  sometimes  remain  on  the  ground 
till  a  late  period  in  spring ;  atmosphere  humid,  as  in  most 
■western  counties;  highly  favourable  to  the  growth  of  grass. 

Hoil.  Clay,  loam,  and  grey  soil  on  rock  or  marble,  and  beds 
of  limestone.  Caldicot  and  Wentlog  levels  on  the  Severn ; 
under  the  court  of  sewers  is  a  rich  silty  loam.  Soil  of  the  hills 
a  reddish  loam.    No  poor  soil  in  the  county. 

MinrraU.  Coal,  iron,  and  lime.  Upwards  of  twenty  iron 
works  in  the  coal  district ;  coal  not  brought  into  general  use  till 
1792,  when  the  canals  and  rail-roads  were  con  pitted.  Prin- 
cipal proprietors  of  the  mineral  district.  Sir  Chas.  Morgan, 
C.  Leigh,  Esq.,  B-  Hall,  Esq.,  and  the  Earl  of  Abergavenny. 
A  particular  description  of  the  mineral  basin  of  South  Wales 
given  by  Martin  {Phil.  Trans.  1S06). 

2.  Property.  . 
Duke  of  Beaufort  and  Sir  Chas.  Morgan  the  chief  pioprie- 

toTs  ;  next  class,  1000/.  to  3000/.  a  year ;  a  third  class,  3tHj/.  to 
1000/.  a  year.     Many  proprietors  occupy  a  part  of  their  estates. 


and  cultivate  them  well ;  some  very  small  proprietors  of 
chards  and  glass  lands. 

3.  Buildings. 

Some  fine  old  seats;  farm-houses  of  the  oldest  date,  timber 
thJitched  ;  new  ones  covered  with  tile  stone ;  seldom  any  farm- 
yards ;  but  cattle-houses  and  bams  scattered  about  at  random ; 
cottages  on  Uie  most  frugal  plan,  generally  with  a  garden. 

4.  Occupation. 
•Size  of  farms,  60  to  300  acres ;  140 

acres  about  the  average  ;  leases  not 
Very  general. 

5.  Implements. 
The  proprietors  of  iron  works' have 

introduced  many  improved  forms  from 
the  noith  ;  very  neat  iron  gates  and 
posts.  (A'-99"-) 

fi.  Arable  Land. 

Less  than  the  pasture ;  tillage  chiefly 
b;  oxtn.  ••  Many  f.irmers  are  so 
circumstanced,  as  to  be  ever  on  the 
wauh,  lest  the  avarice  of  tlioir  land- 
lords should  interfere  with  their  in- 
dustry, by  tiking  advantage  of  anv 
imnrovement  they  make  in  the  soif, 
anu  unexpectedly  raise  Uie  rent-  That 
such  unfair  dealing  is  !>ecome  too 
frequent,  is  much  to  be  lamented,  and 
can  only  be  guardetl  a^-ainsl  by  leases." 


7.  Grass  Laiid. 
"  Some  farmers  insist  on  it  that  rushes  shelter  and  protect 

grass,  and  will  not  allow  them  to  be  removed  by  draining  or 
otherwise." 

8.  Gardens  and  Orchards. 
The  latter  veri-  general  on  a  small  scale;  apples  for  eating 

much  in  demand  at  the  iron  mills ;  best  orchards  and  hop- 
grounds  in  the  hundred  of  Kagland. 

9.  Woods  and  Plantations. 
County  long  famous  for  the  size  of  its  oaks ;  stock  now  much 

diminished. 

10.  Live  stock. 
Mixed  cattle ;    some  dairying,  but  feeding  more  general ; 

Hereford  liorses  a  good  deal  bred  ;  asses  and  mules  in  use  about 
the  iron  works :  the  mules  found  better  than  horses  for  carrj  ing 
charcoal  from  the  woods  to  the  iron  works. 

11.  Political  Econ07ny. 
Valentine  Morris,  Esq.,  of  Piercefield,  being  examined  aj  to 

the  roads  of  the  county,  c«fore  Parliament,  was  asked,  — 

Q.  What  sort  of  roads  have  you  in  Monmouthshire  ? 

A.  None, 

Q.  How  do  you  travel  then  ? 

A.  In  ditches. 

This  was  thirty  years  ago  (ISOO) ;  they  are  now  (1830)  im- 
proved, but  still  "bad  ;  various  railways  and  canals. 

12.  Means  of  Improvement. 

Leases ;  embanking  the  river  meadows ;  drainage;  knowledge. 
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/7ii4.  HEREFORDSHIRE.  A  surface  of  fiOO.OOO  acres,  studded  with  hills,  hillocks,  and  minor  swells 
of  vanous  heights  and  dimensions ;  almost  every  where  of  a  rich  soil,  devoted  exclusively  to  agriculture 
and  highly  productive  in  corn,  cattle,  fruit,  cider,  hops,  and  timber.  The  most  distinguished  cultivator' 
HI  the  county  is  T.  A.  Knight,  Esq.,  known  in  agriculture  by  his  I'reatise  on  the  Apple  and  Pear 
many  valuable  papers  in  the  Transactions  of  the  Royal  Society,  and  communications  to  the  Board  of  Agri! 
culture  ;  and  in  gardening  by  numerous  essays  and  improvements,  and  his  honourable  otUce  of  President 
of  the  Horticultural  Society.  (^Clark's  Herefordshire,  1/94.  DuTicombe's  Repurt,  1S08.  ilarshaVs  Re. 
viiw,  IS  18.) 


1.  Geographical  filaie  and  Circumstances. 

C/mfd^e,  remarkably  healthy;  west  wintLi  the  coldest;  warm- 
Cht  and  earliest  part  about  Itoss. 

SmI.  A  marly  day  of  preat  fertility  extends  over  most  of  the 
coUTity.  The  heavy^st  crops  of  wheat  produced  on  a  clayey 
tract  bttween  Hereford  and  Ledburv  ;  the  li);hte»t  lands  in  the 
»outh-east  about  Wormelow,  and  known  as  the  "  Rye  lands," 
from  the  prevailing  produce  there  in  former  times. 

Minerals.  Iron  ore  in  the  sandy  district,  but  none  manuf^c- 
luri-d  a;  present.  Red  and  yellow  ochres,  pipe-clay,  and  fullers' 
earlh,  but  only  the  latter  worked  for. 

Hodr  aboutids ;  salmon  caught  in  the  Wye,  but,  oning  to 
Ih^  weirs  and  illegal  practices,  not  so  abundantly  as  formerly. 

2.  Property. 

Ouj's  Hospital,  Duke  of  Norfolk,  Earl  of  Oxford,  Earl  of 
Essex,  Sir  (.j.  Cornwall,  &c.  the  largest  proprietors.  Their 
rstrites  divided  into  firms  of  from  5!00  to  40(r  acres.  A  numlier 
of  estates  from  40U/.  to  1000/.  p^r  annum  constantly  residetl 
on  by  their  owners,  and  cultivated  and  managed  in  good  style, 
with  a  view  to  the  introductim  of  the  best  agricultiiral  prac- 
tices. The  tenures  of  gav»_lkind  and  borougn-engUsh  exij>t  in 
a  fiiw  places,  but  are  g---nerally  uullitied  by  will. 

3.  Buildings. 

Some  fine  seats  of  proprietors,  as  Horn  Lacy,  Hampton 
Court,  Downfon  Castle,  Ike.  Old  farm-houses  of  wood,  ill  de- 
signed, and  placed  :  some  good  new  ones  on  the  Guy's  Ifo^pilal 
and  olher  estates,  f  lottages  viry  humble,  and  of  an  inferior 
construction.  StrawberriL-s  lately  cultivated  by  some  cottagers, 
for  the  Hereford  market,  with  success  and  profit. 

4.  Occtipntion. 

Small  farms  on  th ;  dec'ine ;  few  opportunities  now  hy  which 
an  ii'dustriwiL'S  couple  can  devote  oO/.  or  100/.,  acquired  by 
p?r^onal  labour,  to  stock  a  few  acres,  and  bring  up  their  family, 
.nnd  pass  their  latter  years  in  comparative  indcpcjndence.  Hence 
matrimony  on  the  decline,  and  licentiousness  on  Ihe  increase. 
Hence  Duncombe  humanely  recoinmends  proprietors  to  forego 
Ihe  temporary  adv.antages  of  throwing  the  whole  of  their  estates 
into  large  firms,  and  advises  some  of  all  sizes,  froni  3  to  500 
Bcres,  as  ultimately  best  for  the  country.  "  The  old-fashion,  d 
firmer  of  Herefordshire  receives  any  new  experiment  in  agri- 
culture with  great  hesitation,  if  not  reluctance.  ^Vhen  its 
utility  is  confirmed  by  repeated  trials,  he  slowly  and  gradually 
fills  into  thepractice;  but  he  wisely  leaves  the  expoiment  and 
the  risk  to  tnose  who  recommend  or  suggest  it ;  and  happily 
the  county  is  at  this  moment  well  provided  with  agricultur- 
ists, who  possess  the  means  and  the  spirit  to  undertake  the 
patriotic  task."  Leases  of  twenty-one  yean,  most  coimnonly  in 
three  i>eriods  of  seven  years,  detirminr.ble  at  the  end  of  each 
l>criod  by  either  landlord  or  tenant. 

5.  Implements. 

Plough  called  the  light  lammas,  without  a  wheel,  and  drawn 
by  thre-e  or  four  oxen  generally  in  a  line,  abreast ;  but  often  the 
yoke  is  the  usual  mode  of  harnessing.  \'arious  improved  im- 
pl'.ments  by  the  amateurs,  but  none  in  general  use. 

6    Arable  Land. 

Wheat  principal  grain  culnvated,  and  generally  sown  on  a 
fallow.  Chaniie  of  seed  procured  from  the  chalk  hills  of  Ox- 
fordshire; ste'-ped  in  brine  and  lime,  to  guard  against  vermin 
and  smut.  Knight,  late  of  Eaton,  now  of  Downton  ('astle, 
steeps  in  water  and  then  envelojies  in  lime,  and  his  whe.it  was 
as  fre."  from  smut  and  other  diseases  as  tli  it  of  his  nti-hbours 
from  changed  seed.  Hops  a  good  dsal  cultivated,  and  chitlly 
disposed  of  to  Bris'.ol  dealers. 

7.  Grass. 

Feri  ile  meadows  on  the  Wye,  Frome,  and  Lue ;  mown  and 
fed.  Not  a  dairy  county  for  home  consumption,  se'dom  for 
exterior  markets,  or  Hmitlilield.  Butter  suppl.ed  from  Wales, 
ami  chce-e  from  Shropshire  and  (il..ueesti  ishire.  "  The 
general  soil  of  Herefordshire  .ipiiears  to  I.e  uiil.ivoKral.le  to  the 
niak.ng  of  cheese.  .  T.  A.  Knight,  with  timt  .-.ciuraey  and  skill 
■which  he  is  known  to  possess  on  all  subjects  connected  with 
.  ^'griculture  and  natural  history,  has  proved  by  experiment, 
that  equal  quantities  of  milk  in  Herefordshire  and  Cheshire  will 
proeluce  unequal  quantities  of  cutd,  highly  to  the  advantage  of 
Cheshire :  and  farther,  that  better  cheese  has  been  produced 
in  that  county,  from  milk,  half  of  which  has  been  previously 
skimmeil,  than  is  produced  in  this  from  milk  altogether  un- 
skinnned.  The  want,  therefore,  of  complete  success  in  tliis 
Taluable  branch  of  rural  economy  is  not  solelv  to  be  attributed 
to  the  want  of  skill  in  our  dairv-maids  ;  ,ind  the  cause  of  failure 
is  rendered  more  difficult  of  tfiscovery,  and  consequently  more 
difficult  to  he  remedied,  from  an  oiiservation  thr.t  the  plants 
WLTe  nearly  the  same  in  the  Herefordshire  and  Cheshire  pas- 
tures, on  which  the  above  experiments  were  made:  white 
clover  abounded  in  each,  with  the  crested  dog-tail  grass  and 
rye-grass  mixed  with  others  in  small  quantities.  Of  such  plants 
the  pastures  of  Herefordshire  are  generally  composed 

A  mode  of  inanu^inf;  soutul  meadows  and  yastiires  has  lately 
bt«n  tried,  and  attended  with  a  great  increase  of  produce. 
The  grass  is  mown  as  soon  as  it  is  in  hlos.som,  and  consequently 
previously  to  the  formation  of  seed.  The  after-grass  is  not 
grazed  until  it  begins  to  contract  a  vellow  apjiearance,  in  the 
latter  end  of  October  or  begiiming  of  November.  In  this  case 
the  ground  remains  covered  during  the  winter  with  a  portion 
of  dead  herbage,  through  which  the  young  grass  springs  with 
the  greatest  vigour  at  an  early  period  of  tlie  succeeding 
siiring. 

8.  Gardens  and  Orchards. 

Fruit  trees  first  extensively  planted  in  Hereford.shire  in  (he 
time  of  Charles  I.,  by  Lord  Scudamore,  of  Home  Lacv.  Or- 
chards and  hedge-row  trees  of  the  apple  and  pear  ki'nd  are 
found  on  every  aspect,  soil ,  and  under  tverv  culture.  The  soil 
b'st  ailapled  to  most  kinds  of  apples,  is  a  deep  rich  loam  when 
Uiuiu  the  culture  of  the  plough;  the  Slyre  and  ;^oldtn  pippin. 


m  particular,  form  exceptions,  and  flourish  most  in  a  hot  and 
shallow  soil,  on  a  lime  or  sandstone.  The  best  sorts  of  pear 
trees  also  prefer  the  rich  loam,  but  inferior  kinds  will  even 
flourish  where  the  soil  will  scarcely  produce  herbage.  The 
apples  are  divi-led  into  old  and  new  sorts;  each  class  com- 
prises some  called  kernel  fruits,  namely,  the  fruit  growing  on 
its  native  roots,  as  a  distinction  from  those  produced  by  the 
tperation  of  grafting.  The  old  sorts  of  apples  are  those  wluch 
have  been  long  introduced,  such  as  the  Styre,  golden  pippin, 
hagloe-crab;  several  varieties  of  tlie  Harvey;  the  brandy 
apple,  red-streak,  woodcock,  moyle,  genaet,  red,  white,  and 
yellow  musks;  fox  whelp,  loan,  and  old  pearmains;  dymock 
re'<l,  ten  commandments,  and  otliers.  Some  of  these  names 
are  descriptive  of  the  fruit,  and  others  are  derived  firom  the 
places  where  they  have  been  first  found,  or  found  in  most 
abundance.  The  old  pears  held  in  most  estimation  are,  the 
squash,  so  called  from  the  tenderness  of  its  pulp  ;  the  oldtield, 
ftoni  having  grown  as  a  seedling  in  a  field  of  that  name  ;  the 
huttcap,  from  the  quantity  of  fixeel  air  contained  in  its  liquor ; 
the  barland,  from  fields  in  the  pari.sh  of  Rosbury,  called  the 
Barlands;  the  sack  pear,  from  its  richness;  and  the  red  pear, 
from  its  colour.  Of  more  common  sorts,  the  long  land  is  the 
most  valuable,  and  for  the  general  use  of  the  faruper  perhaps 
the  best  of  any. 

9.  Woods  and  Plantations. 

Oak  very  abundant,  and  more  rapid  in  its  growth  in  this 
county  and  Monn-outhshiie  than  in  most  parts  of  England, 
Lord  Oxford^  estates  anil  Croft  Castle  contain  the  finest  old 
trees  in  the  coimty  r  fine  woods  at  Foxlev,  U.  Price,  Esq. ;  most 
hixuriant  oak  timbef  and  coppices  at  lU'occas  Court  and  Stoke 
Park ;  a  curious  weeping  oak  at  Moccas.  Most  productive  ash 
cojipices  at  Hampton  Court  and  Ledliuiy  ;  cut  every  thirteen 
years  for  crate  wa^e,  hurdles,  !kc.  and  bring  from  IS/,  to  55/. 
per  wood  acre,  which  is  to  tlie  statute  acre  as  8  to  5.  Elm  treta 
are  intersperseel  in  the  hedge-rows  with  friut  trees. 

10.  hnprnvements. 

Draining  much  wanteel,  hut  practised  chiefly  by  proprie>. 
tors,-  watering  little  practised,  though  introduced  in  1610  by 
R.  Vaughan,  Esq.  of  New  Court,  whose  tract  on  the  subject 
has  been  already  mentioned,  (l.'iyfi.)  One  of  the  greatest  expe- 
riments iti  this  way  which  have  been  attempted  of  late  yeaK  in 
Hercfcrdshire,  has  been  athnded  with  complete  success  on  the 
estate  of  T.  A.  Knight.  By  making  a  weir  on  Ihe  river  Teme, 
with  proper  courses  for  the  water,  that  gentleman  is  now- 
enabled  to  iri-igate  two  hundred  acres  of  land,  which  were  never 
watered  before,  w  iih  the  assistance  of  the  least  flood  ;  and  one 
half  of  that  quantity  even  in  the  driest  season. 

11.  Live  Stock. 

Hereford  catfle  esteemed  sup<  rior  to  most,  if  not  to  all,  other 
breeds  ;  tl'.ose  of  Devon  and  Sussex  nearest  them  in  appearance. 
Large  size,  an  athletic  form,  and  unusual  neatness,  character- 
ise the  true  sort;  the  prevailing  colour  is  a  reddish  brown, 
with  white  faces.  The  rearuig  of  oxen  for  agricultural  pur- 
poses universally  prevails ;  nearly  half  the  ploughing  is  per- 
formed by  them,  and  they  take  an  equal  share  in  the  laf>ours 
of  the  harvest.  Thej  are  shod  w  ith  iron  in  situations  which 
frequently  require  their  exertions  on  hard  roads.  The  show  of 
oxen  in  thriving  condition  at  the  Michaelmas  fair  in  Hereford, 
cannot  be  exceeded  by  any  similar  annu.il  collection  in  England ; 
on  this  occasion  they  are  generally  sold  to  the  principal  graziers 
in  the  counties  neat  tlie  metropolis,  and  there  perfected  for  tlie 
London  markets. 

Herefordshire  nci  being  a  tlainrim^  coiinty,  breeders  direct 
their  attention  to  producing  that  ibrm  of  animal  best  adapted 
for  feeding  rather  than  milking.  "  The  whole  attention  of 
the  Leicestershire  breeder  has  been  directeil  to  the  improve- 
ment of  his  cow  ;  and  for  the  use  of  the  grazier,  he  has  made 
her  an  excellent  animal.  The  Herefordshire  breeder,  on  the 
contrary,  h.is  sacrificed  the  qualities  of  the  cow  to  those  of  the 
ox;  he  does  not  value  bis  cow  according  to  the  price  which  trio 
ijrazier  would  give  for  it,  but  in  p.roportion  as  it  possesses  that 
loiin  and  character  which  experience  has  taught  him  to  be 
conducive  to  the  excellence  of  the  future  ox.  Hence  the  cow 
of  Herefordshire  is  comparativelv  small,  extremely  delicate, 
and  very  feminine  in  its  characters.  It  is  Hght-deslied  when 
in  conimon  condition,  but  capable  of  extending  itself  univer- 
sally in  a  short  space  of  time,  when  fattening.  Experience 
seems  fully  to  have  proved,  that  these  qualities  in  the  cow  are 
necessary  to  perfection  in  the  ox ;  and  that  when  the  cow  is 
l.-trge  and  masculine  in  its  character,  and  heavily  loaded  with 
flesh,  the  OK  will  be  coarse  and  brawny,  and,  consequei".*l», 
unkind  and  tedious  in  the  process  of  fattening.  It  may  here 
be  remarked,  that  there  is  an  extraordinary  diflerence  betweeia 
the  weight  of  a  Herefordshire  cow  and  the'  ox  bred  from  her  ; 
perr.aps  other  sorts,  eminent  for  producing  fine  oxen,  are 
similarly  distinguished;  but  it  is  a  fact,  that  a  Herefordshire 
cow  will  not  unfrequently  be  tlie  mother  of  an  ox  of  nearly 
three  tim-s  her  own  wei{;ht.  T.  A.  Knight,  who  made  this 
observation,  recollects  no  instance  of  this  great  disproiiortion 
in  the  weight  of  Ihe  males  and  females  of  the  iong-nomed 
cattle.  That  gentleman  farther  observes,  that  he  is  unable  to 
discover  what  advantage  the  public  have  derived,  or  .''re  likely 
to  derive,  from  a  lirectl  of  cattle  which  are  neither  calculated 
for  the  dairy  nor  for  breeding  oxen.  The  difference  in  the 
dairy  between  a  good  and  an  indifferent  milking  cow,  on  the 
pasture  which  is  adequate  to  the  keep  of  the  latter,  will 
seldom  exceetl  five  pounds,  and  if  the  animal  be  good,  a  very 
poor  pasture  will  he  sufScimt;  but  the  ditftrence  between  a 
good  and  bad  ox  will  often  eicenl  twenty  pounds,  where  both 
h.-ivp  consumed  in  fatteinngequ.iWinr.nl  it  ies. if  food;  individuals 
and  the  public  are,  tlierefore,  .qurll,  .luil  i  yiijenth  interested 
in  the  improvement  of  the  labouring- i.x.  rcrsonsof  little  ex- 
perience. Knight  adds,  in  the  breeriinu  of  cattle,  may  perhaps 
think  that  a  sou  is  obtainable  which  will  tinite  the  two  objects; 
hut  experience  will  convuice  tlitni,  that  in  endcavouriig  to 
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approach  two  opposite  points  at  the  same  time,  they  will  nevrr 
lieaiile  to  reach  either.  Where  the  soil  is  well  calculated  for 
the  dairv,  every  attention  should  lie  paid  to  olitaiii  and  improve 
the  liest  sorts  of  milkinp  cows  ;  and  where  the  ox  is  kept  to  a 
Jiroper  ai:e  as  a  beast  of  draught,  nothing  conducing  to  his 
excellenie  ouj;ht  to  bt  negltctetl.  A  cow  mu*.t,  however,  five 
milk  enough  to  keep  its  calf  fat,  or  it  isdisqualined  for  brtwliiv,' 
a  ^^ood  ox  ;  because  the  calf  wouhl  be  t,poiieil  before  it  had 
acquired  the  proper  aj;e  to  be  weaned. 

Sheep.  The  provincial  breed,  the  Kve'and,  named  from  the 
6and>  district  in  the  neiijh  hour  hood  of  Ross.  They  lamb  in 
February  and  March  ;  bik  durinc  winter,  and  particularly  in 
time  of  lamhins,  the  store  flocks  are  K*^nerally  confined'  by 
lUijht  in  a  covered  buildinfj,  provincjr.lly  termed  a  cot,  in  which 
they  are  sometimes  tVd  with  hay  and  barley  straw,  but  much 
more  iVvqum  ly  with  pjas-haulm.  Some  breeders  accustom 
them  to  the  cot  only  in  very  sivere  weather,  and  in  lambrng 
time.  The  jirac  ice  was  derived  from  the  Flemings,  and  intro- 
duced into  Eniiland  about  the  year  IfifiO.  A  cross  has  been 
made  between  the  Kyelands  and  the  new  Leicester  sorts,  to  the 


advantage,  perhaps,  of  the  breeder  who  is  situated  on  pood 
land,   but   certninly   to  the   detriment   of  the  wool.    A  cross 


the  most  probable 
Dr.  Parry's  experi- 


between  the  Rjeland  and  real  Sp 
mode  of  addini;  to  Its  fineness   and  value* 
ments  have  been  already  related.  (7'^3ii.) 
1  v'.   Rural  Economy, 
*'  If  a  certain  proportion  between  the  prii 
average  price  of  wheat  could  be  fixed  by  la 

applications  for  parochial  aid  necessary  only  in  cases  of  aver* 
large  fimily,  of  unusual  illness,  of  scanty  seasoas,  or  any  other 
Tfal  emergency;  the  measure,  it  is  presumetl,  woidd  be  honour- 
able to  the  country,  would  stimulate  industry  and  fidelity, 
would  check  dishonesty,  and  endear  to  a  numerous  class  their 
native  soil." 

1.'5.  Political  Economy. 

Roads  formerly  bad  ;  now  improving ;  materials,  coarse 
limestone.  Gloves,  to  a  small  extent,  manufacturtd  in  Here- 
ford. An  agricultural  society  estab'i>hed  in  17^7,  which  has 
given  many  premiums,  and  done  much  good. 


7795.  SHROPSHIRE.  A  surface  of  890,000  acres  ;  in  general  flat,  but  with  hills  of  considerable  height 
on  some  of  its  margins.  The  soil  is  chiefly  clay,  but  in  part  light  turnip  land  ;  both  are  devotwl  to  the 
raising  of  corn-crop'i.  Breeding  and  dairying  is  also  practised  to  a  moderate  extent.  The  greatest  im- 
prover in  tiie  county  is  the  Marquis  of  Stafford,  whose  extensive  and  important  operations  on  the  estate 
of  r/illcshall  are  described  atlensjth  bv  Locii,  in  his  Improvcme?its  on  the  Marquis  of  Stafford's  EstateSy 
18ia     {Bishton's  Shropshire^  1794.     Plyynlcy's  Shrapshire,  ISUl.     Marshal's  HcuUiv,  1819.) 


1.  Geographical  State  and  Circu7nstance$. 

Climate.  Ciaisiderable  diirerence  according  to  the  soil  and 
surface;  moie.warm  on  the  e?stem  side  than  in  the  middle  of 
the  county.     E.  winds  prevail  in  spring,  and  \V.  in  autumn. 

Siiil.  Nearly  an  equal  quantity  of  wheat  and  turnip  land, the 
form'_*r  rather  predominant.  S.\'V''.  side  of  the  county  variable  ; 
thin  soil  upon  cHy  or  rock  ;  extensive  tracts  of  hiUs  and  waste; 
and  most  sorts  of  soils  except  chalk  and  flint. 

Mitttnih.  Lead  in  graniilated  quartz  very  productive.  Cop- 
per oi-e  fuimd  but  not  worked.  Coal  of  excellent  quality  on 
t^e  eastern  side  of  the  county  ;  lime,  building-stone,  chaly- 
beate and  spa  waters,  at  different  places.  At  Kingly  Wick  a 
spring  of  sn  It  water,  used  for  making  soda  at  a  work  established 
at  Wor  mbridL-e.  Extensive  iron  works  at  Oolebrook  Dale,  wliere 
ll:e  first  cast-iron  biidge  was  erected  by  Mr.  Telford  about  17S0. 


Waters.  Twenty-two  sorts  of  fish  found  in  the  Severn  in 
Shropshire.    Salmon  in  season  from  Michaelmas  to  May. 

2.  Propertrj. 

I^lstatos  of  from  10  to  2.';,000  acres,  and  an  infinite  number 
of  freeholdtrs:  yeomanry  estates  of  all  inferior  sizes:  much 
coiiyhok!,  but  the  lords  upon  some  customary  manors  liave  en- 
franchised the  copyholders  upou  receiving 'an  equivalent  in 
money. 

3.  Buildings. 

Some  cood  new  mansions  ;    above  eighty  of  these  named 
in  old  maps  become  farm-houses.      Farm-houses  genera'ly  in 
villages.     Excrllent   "" 
estates.  (J^H-  99S.) 


Farm-hou& 
ones  on  tlie  Marquis  of  ytatt'ord's 
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Caniforinl'le  cottages  with  gardens  much  wanted.  Some 
judicious  observations  by  Flymley  ;  prescribes  no  particuiai 
forms,  but  suggests  the  impropriety  of  making  them,  or  in- 
deed any  other  object,  bear  an  outward  appearance,  intended 
to  contradict  their  inward  use;  all  castellated  or  gothicistd 
cottages,  all  churchlike  bams,  or  fortlike  pigsties,  he  conceives 
to  lie  objectionable.  They  are  intended  to  deceive,  and  they 
tell  you  that  they  are  intended  to  deceive.  It  is  not  pleasant 
to  encourajie  any  thing  like  deceit,  but  in  these  instances  im- 
position etiectetl  is  rarely  gamed;  it  amounts  only  to  imposition 
attempted  ;  or,  could  the  deceit  succeed,  it  would  only  present 
a  piosi)ect  with  fewer  proprieties  about  it  than  there  really 
are.  jVImost  ev»ry  sjiecies  of  country  building  has  a  good 
elliect,  if  properly  i>l.iced  and  neatly  execnted ;  and  what  are 
the  least  ornamental,  or  indeed  the  most  disgusting,  of  their 
appendages,  cease  to  shock  when  supported  by  the  relati\e 
situation  they  stand  in,  showing  their  necessity  and  their  use. 
A  dunghill  in  a  farm-yard  creates  no  di>agieeable  idea  ;  but 
connected  with  a  (iolhic  gateway  or  embattled  tower,  it  is  bad. 
<'attle  protected  by  the  side  of  a  bam  torm  a  picturesque  group; 
but  sheltering  under  a  Grecian  puitico>    the  impropriety  i& 


glaring.  Linen  hanging  to  dry  on  the  hedge  of  a  cottage 
garden  may  be  passed  without  displeasure;  but  the  clothes  of 
men,  women,  and  children  surrounding  the  cell  of  an  anchor- 
ite, or  the  oratory  of  a  monk,  have  their  natuial  unseemiinesj 
incrtased  by  the  contrast.  <hi  the  other  hand,  a  bne-dre>sed 
lawn  with  iniseral  le  cottages  may  be  compaied  to  the  laced 
clothes  and  dirty  linen  some  foreigntrs  were  formerly  accused 
of  wearing.  '1  be  whole  of  a  gentleman's  estate  should  be  his 
pleasure-ground  :  the  village  should  he  one  object  in  the  scene; 
not  shut  out  tVom  it.  There  may  be  a  little  more  polir-h  about 
the  mansion,  but  it  should  not  bi-  an  unnatural  contrast  to  the 
surruurtdmg  ohjeits.  'Jhe  face  of  no  country  is  bad  but  as  it 
is  disHgnrtd  by  artificial  means;  and  the  chea(iest  and  best 
imi>r<'vernent  is  nieTely  to  remove  what  oll'ends,  and  to  lake 
care  that  the  buildings  or  fcntes  thai,  arc  wanted  are  neat  and 
appropriate,  exhibiting  distinctly  (heir  real  intention.  I'lymley 
is  a  friend  to  single  cottages,  be(  ause  two  families  under  one 
roof  may  have  moic  causes  of  contention  arise  between  them. 
(»n  the  other  hand,  in  illness  pt>or  jieople  have  frequently  the 
merit  of  fovg«tiing  iheir  ditten  nces :  and  then  the  assi^ta^ce 
they  are  inclined  ic  give  each  olhei  is  made  more  easy  by  ucax* 
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ness  of  situation.  It  Is  possible,  however,  where  two,  or  even 
tla-ce  houses  are  Joined  together,  to  contrive  the  gardens  in 
such  a  manner  that  there  may  he  little  interference  ;  and  some- 
times  three  neighbouring  families  maj  do  better  together  than 
two. 

4.  Occupation. 

On  the  borders  of  Wales  the  farms  are  small,  many  not  ex- 
ceeding twenty  acres ;  on  the  east  side  of  the  county  from  one 
to  SUO  acres :  farmers  in  general  very  industrious  ;  work  along 
with  their  servants;  wives  brew,  bake,  dairy,  and  at  spare 
hours  spin,  and  get  up  a  piece  of  linen  cloth  for  sale  every  year. 
Leases  for  lives  formerly  very  common.  Bishton  of  Kilsall 
has  taken  great  pains  to  prepare  printed  leases,  which  answer 
very  well.  The  term  he  recoinmends  is  seven,  fourteen,  or 
twenty  .one  years.  By  being  printed  the  farmer  can  read  them 
at  his  leisure. 

.5.  Implements. 

Plough  with  two  wheels,  drawn  hy  four  or  five  horses,  or  six 
or  eight  oxen,  in  the  strong  lands,  and  two  horses  with  a  boy 
to  drive  in  the  turnip  soils.  \'arious  imjiroved  implements  and 
threshing-machines :  some  excellent  mills  on  Lord  Startbrd's 
estates,  driven  by  steam. 

6.  Enctosinff. 

Much  practised,  and  still  going  on.  Plashing  hetlges  is 
usually  very  ill  done  in  Shropshire  ;  it  is  a  business  which  re- 
<iuires  great  nicety  and  judgment,  and  has  the  most  ignorant 
€>pt-rators  to  perform  it  in  general ;  who  in  the  first  place  cut 
downwards,  through  mere  idleness,  instead  of  upwards,  and  so 
expose  the  heart  of  the  plant  to  the  weather.  Many  miles  of 
hedges  lately  planted  on  the  Stafford  estates. 


7.  Arable  Land. 

Fallowing  very  badly  done  on  the  strong  lands.  Common 
crops  of  the  county  wheat,  barley ,  oats,  peas,  and  tui-nips.  Peas 
found  not  to  boil  well  unless  grown  on  a  sharp  gravel  or  sand  ; 
those  grown  on  clay  given  to  pigs  and  horses.  Some  hemp  and 
hops  cultivated. 

8.  Grass. 

Some  natural  meadows  on  the  Severn  and  other  rivers  ;  not 
much  attention  paid  to  them.  Artificial  herbage  and  grasses 
grown  on  the  turnip  soils. 

9.  Gardens  and  Orchards. 

Alany  farmers  have  small  orchards,  from  whence  thej  make 
a  little  cider  for  home  consumption ;  and  on  the  confines  of 
Herefordshire  and  WorcesterslUre  the  orchards  are  larger,  and 
cider  is  made  for  sale. 

10.  Woods  and  Plantations. 

A  good  deal  of  hedge-row  timber,  and  some  fine  oak  woods  ; 
also  numerous  young  plantations.  Narrow-leaved  elm  reckoned 
an  cxc-llent  hedge-row  tree,  but  the  broad-leaved  better  tim- 
ber, and  less  difficult  as  to  soil  and  situation.  In  this  county 
few  i>ersons  will  bury  their  relations  in  any  but  the  best  oak 
timber,  wliich  contributes  much  to  its  scarcity. 

11.  Improvements.  j    ,    rj    ■  ■ 
Marl  used,  and  some  irrigation.    A  good  deal  of  draining 

done  with  brick,  stone,  and  faggot  wood.  Some  bogs  drained 
in  Elkington's  manner.  On  the  Lillesh>dl  estate  of  Lord  Staf- 
ford (  feVggg.l.in  ISie  and  1817  there  has  been  executed  about 
17,0UIJ  yards  of  embankment;  27,000  yards  of  water  course 
deepened  and  scoured ;  -46,000  yards  of  main  ditches  made  or 
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aecpened;  315,000  yards  offence-ditches  deepened,  scoured, 
and  straightened:  49,000  yards  of  old  fences  stocked;  .10,000 
yards  of  new  quick  fences  made  ;  21,000  yards  of  turf  draining ; 
and  162,000  yards  of  under-ground  draining,  laid  with  tiles 
and  filled  with  stones  ;  besides  the  erection  of  many  new  farm- 
eries of  the  most  commodious  plans  and  substantial  execution. 
But  to  have  an  adequate  idea  of  these  and  other  improvements 
elt'ected  by  this  munificent  and  patriotic  nobleman,  it  is  ne- 
cessary to  peruse  the  very  interesting  work  of  Loch  already  re- 

0:i  Ihc'witdmMr  estate  of  Lord  Stafford  (.fig- 1000.)  excellent 
roads  have  been  formed ;  so  that  several  parts,  before  inaccessi- 
ble in  winter  and  daring  wet  weather,  may  now  be  approached 
at  all  limes  with  ease.  The  effect,  as  Loch  observes,  has  thiis 
been  to  add  so  many  acres  to  the  estate.  But  the  most  consi- 
derable work  executed  upon  these  esUtes  is  the  diainage  of  the 
extensive  district  alluded  to,  called  the  Wildmoors.  The  ex- 
tent and  nature  of  this  improvement  is  such  as  to  deserve  a 
particular  and  detailed  description.  Some  adjoining  properties 
have  benefited  by  this  work,  and  contributed  to  the  expense  of 
it,  which  was  done  under  the  authority  of  an  act  of  parliament ; 
hut  .IS  almost  the  whole  of  the  land  belongs  to  the  Marquis  of 
i'talibrd,  and  the  expense  having  beeix  cliielly  borne  by  him. 


the  direction  of  its  progress,  and  its  preservation  hereafter,  is 
entirely  vested  in  a  surveyor  chosen  by  his  lordship. 

These  moors  consisted  of  an  extensive  tract,  amounting,  with 
the  land  similarly  circumstanced,  to  near  twelve  hundred 
acres.  The  soil  is  composed  of  a  fine  black  peat,  incumbent 
on  a  bed  of  red  sand,  fiifl  of  water.  They  are  bounded  chiefly 
bv  the  upland  part  of  these  estates,  and  surround  the  parish  of 
Kynnerslev,  wnich  also  belongs  to  it,  and  which  is  composed 
of  some  of  the  finest  turnip  and  barley  soil  in  the  kingdom. 
They  h.nd  evidently  formed  the  bottom  of  an  extensive  lake. 
The  different  brooks  firom  the  surrounding  coimtry  held  their 
course  through  them.  These  brooks  are  known  in  the  country 
by  the  name  of  Striites,  being  distinguished  from  each  other  by 
the  name  of  the  places  from  which,  or  past  which,  they  flow. 
Their  course  to  tne  Team  (which  river  drains  the  whole  of 
this  country  into  the  Severn)  was  devious  and  crooked  in  the 
extreme,  injuring  to  a  great  extent  the  land  through  which 
they  ran. 

A  great  proporiUm  of  Oiese  moors  was  occupied  by  the  tenants 
of  the  adjoining  farms,  who  turned  their  stock  in  upon  them 
for  a  portion  of  the  summer  season  only.  During  the  rest  of 
the  veiir  it  was  impossible  to  us^thein.  They  atlordtd  but  a 
small  quantity  of  fooA,  and  were  in  most  places  so  wet  that  it 
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was  at  all  times  difficult  to  walk  OTer  them,  it  being  necesaarr  I  inhabitants  of  the  neighbourhood  were  subject  to  frequent 
to  select  the  hardest  places  to  step  on.  They  were  covered  attacks  of  ague.  The  adjoining  lands  besides,  to  an  extent 
with  water  after  almost  CTerr  severe  rain,  owing  to  which  the  |  exceeding  sit  hundred  acres,  were  kept  in  nearly  a  state'ut* 
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nature,  owing  to  there  being  no  level  by  which  they  could  be 
drained  while  this  extensive  district  continued  subject  to  such 
inundations. 

I'Ac  t/iffiruUy  which  occurred  in  draining  this  tract  of  land 
arose  from  the  want  of  level,  and  from  the  river  Team  being 
pounded  so  high  by  the  mill-pools  as  to  throw  the  water  back 
to  a  great  distance  upon  the  land.  The  plan  for  draining  this 
extensive  district  was  extremely  well  conceived  and  judiciously 
laid  out,  in  the  double  view  ot  securing  this  object  and  of  in- 
terfering as  little  as  possible  wiih  private  property  and  the  ex- 
isting establishments  situated  on  the  Team.  It  was  suggested 
by  John  Bisbton,  Esq.,  the  first  commissioner  under  the  Act. 
1  he  great  object  was  to  gain  as  much  additional  level  as  would 
create  a  run  throughout  the  whole  extent  of  the  moorlands. 
This  was  to  be  obtained  by  beginning  the  cut  which  was  to 
carry  otf"  the  water  a  considerable  way  lower  down  the  Team 
than  the  water  had  hitherto  been  discharged  into  that  river; 
and  a  good  deal  below  the  mill-pool  at  Long,  which  occasioned 
this  poundage.  The  original  courses  of  the  slrines  were  straight- 
ened and  widened,  but  they  were  still  made  to  convey  the  water 
from  the  uplands,  and  to  discbarge  them  into  the  Team  in 
liieir  original  direction.  To  prevent  them  overflowing  the  ad- 
joining lands,  and  to  cut  off  the  effects  of  the  back  poundage 
of  the  Team  on  the  upper  moors,  these  brooks  were  embanked 
for  the  whole  length  of  their  course  through  the  \\'ildmoors. 
These  are  technically  called  argue  banks.  At  the  back  of  these 
banks  deep  ditches  were  carried,  but  in  a  more  direct  line  than 


the  course  of  the  strines.  Into  these  ditches  the  drainage  of  the 
moorlands  is  emptied.  The  level  which  was  thus  brought  from 
the  river  Team,  from  below  I,ong  IMill,  was  carried  in  a  tunnel 
under  the  Shrewsbury  canal,  and  was  conducted  b'jiow  the 
several  strines  in  siphon  culverts,  and  thus  communicatwl  with 
the  ditches  described  as  having  been  made  behind  the  banks 
which  confined  the  waters  of  these  brooks. 

Jw  amne  instances  it  has  been  necessary  to  construct  one  set 
of  culverts  over  another,  in  order  that  the  waters  coining  from 
the  uplands  may  be  kept  in  the  several  brooks  throutrh  which 
they  had  constantly  flowed,  and  that  this  water  flowing  from 
the  uplands  might  not  fall  into  the  back  drains ;  it  being  again 
explained,  that  the  water  flowing  from  the  higher  grounds  is 
still  confined  to  the  original  strines  or  brooks  on  an  upper  level ; 
the  drainage  water  alone  of  the  moorlands  being  thrown  into 
the  back  drains.  Thus  has  a  great  additional  level  been  ob- 
tained, and  the  whole  of  this  district  is  now  entirely  relieved 
of  water,  and  such  a  thing  as  a  flood  has  not  been  known  for 
years.  This  district  is  in  some  instances  so  flat,  that  the  old 
course  of  the  Preston  strine,  which  formerly  conducted  the 
water  of  that  brook  in  one  direction,  has  with  little  difficulty 
been  made  a  part  of  the  drainage,  and  to  carry  the  drainage 
water  in  exactly  the  contrary  direction,  a  new  channel  hdving 
been  cut  for  the  strine.  Taking  advantage  of  this  drainage, 
main  ditches  upon  a  regular  system  have  been  carried  into  all 
the  neighbouring  parts  of  the  estate,  thereby  enabling  the  land- 
lord and  the  tenant  to  execute  various  other  improvements. 


This  district  has  been  subsequenlly  divided  into  riffvlar  m- 
riosnrcSy  by  great  ditches,  which  fall  into  the  main  drains; 
and  wherever  it  has  been  possible,  these  ditches  have  been 
made  to  serve  this  purpose,  as  Avell  as  that  of  a  fence  to  the 
new  roads  wliich  have  been  constructed  across  these  moors. 
In  one  instance,  one  of  these  roads  has  been  carried  in  a 
straight  line  for  about  two  miles.  On  each  side  of  this  road 
trees  have  been  planted,  at  regular  distances,  which  will  soon 
form  one  of  the  finest  avenues  in  England.  These  moors  have 
besides  been  all  regularly  under-drained  by  turf  drains,  which 
stand  remarkably  well.  In  the  diiferent  ditches  are  placed 
flood-gates,  to  pound  back  the  water  during  the  summer, 
i*rfser\ing   the   meadows  in  a  state   of  perpetual    verdure. 


The  water  is  let  otf  at  least  once  i 


fourteen  days,  and 


being  drawn  otF  with  as  much  velocity  as  nossible,  it  scours 
and  keeps  clear  both  thediK:hes  and  the  underground  (brains ; 
—  the  mouths  of  these  tatter  are  all  defended  with  tiles.  The 
moorlands  have  been  greatly  improved  by  very  heavy  and  re- 
peated rollings  and  top-drewing*  ;  and  their  value  as  let  to  a 


farmer,  in  many  instances,  is  fully  doubled.  This  improve- 
ment has  cost  a  very  large  sum  of  money  ;  which  was  increas- 
ed beyond  what  was  necessary,  owing  to  the  inefficiency  of  the 
late  surveyor  belonging  to  the  commission,  which  is  not  yet 
closed.  The  drainage,  however,  has  latelj^  been  put  under  a 
surveyor  (I^wis),  approved  of  by  Lord  Stafford  in  terms  of 
the  Act,  and  the  expense  is  diminished,  and  the  whole  put  in 
better  order. 

A  wry  rapid  improvement  has  taken  place  on  these  lands. 
In  place  of  being  the  very  worst  part  of  the  estate,  they  are 
rapidly  becoming  equal  to  the  best  and  finest  meadows  on 
i{.  In  order  to  shelter  them  from  the  blasts  which  come 
round  the  Wrekin,  fVom  the  AV'elsh  mountains,  they  have 
l>een  intersected  with  various  plantations.  A  plan  of  the 
^ViIdmoors  previous  to  (./ig.  HXlO.),  and  another  subsequent 
to,  this  improvement  {./i<!lO(»l.),  will  serve  to  give  an  accu- 
rate notion  of  what  lias  been  done;  the  whole  beinif  well 
worthy  the  examination  and  inspection  of  aa  intelligent  agri- 
culturist and  improver.    {Lvch,  p.  216.) 
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12.  Live  Stock, 

Cattle  of  mixetl  breeds :  some  dairjlnfy,  chiefly  for  butter  to 
the  iiiannfacturinj;  towns;  some  cheese,  but  not  very  good. 
Calves  rnised  a'^  stock,  and  sometimes  suckled  for  veal.  Slieep 
in  bret-dins  flocks  of  various  kinds.  Stock  in  general  ne:;- 
lected  as  to  inij>rovement ;  all  sort*  of  crosses  iiermitted,  so 
that  the  orisinal  breeds  of  sheep  and  hogs  are  now  lost.  Pork 
and  bacon  are  much  used  amont;  the  iioorer  people,  when  they 
can  procure  them  ;  therefore  the  sort  which  is  to  be  f^'d  with 
the  least  trouble  is  to  be  preft-rred.  A  mixture  of  the  Shrop- 
shire and  Chinese  has,  in  this  respect,  been  found  to  answer 
for  bacon,  and  a  cross  of  the  wild  breed  for  pork. 

GcesCt  reared  on  the  commors>  and  sold  to  farmers,  who  fat- 
ten them  on  their  stubbles. 

Ttirketjs,  reared  in  large  quantities  by  some  farmers,  and 


Bold  to  hiplers,  who  drive  them  to  Birmlnp-ham  and  other  large 
towns.  Markets  in  general  well  supphed  with  fowls.  It  is  to 
be  lamented  that  they  are  generally  carried  alive  to  market. 
Death  is  no  misfortune  to  an  animal  that  has  no  previous  ap- 
prehension of  it.  But  poultry,  carried  in  bags  or  baskets  to 
market,  have  several  houri  of  previous  suffering,  and  the  bur- 
den and  trouble  of  carrying  them  thither  seem  much  in- 
creased thereby. 

13.  Political  Economy. 
Roads  generally  bad  ;  various  canals ;  trade  of  Shrewsbury, 


flannel,  and  \\'eish  webs,  used  for  clothing  for  the  slaves  i 
>V'est  Indies  and  South  Amtrica.  Manufactures  in  the 
county  numerous  ;  iron,  pottery,  porcelain,  glass,  dyeing  cloth, 
woollens,  flannels,  linen,  gloves,  &c.  An  agricultural  society 
at  Drayton. 

7796.  STAFFORDSHIRE.  765,000  arres  of  hill  and  dale,  some  parts  rugged  and  others  smooth,  but 
on  the  whole  more  a  mining  and  manufacturing  than  an  agricultural  county.  The  Marquis  of  Stafford, 
Lord  Anson,  and  the  Marquis  of  Anglesea,  arc  the  chief  improvers.  Excellent  markets  for  produce  within 
the  county  in  consequence  of  the  numerous  manufacturing  towns  and  villages.  i^FiWs  Reporty  1808. 
Marshal's  Rtviciv,  1813.     Loch's  Improvements,  1819.     Ldin.  Gaz.  1827.) 


1.  Geographical  State  and  Circumstances, 
ahnutc.    Air  sharp  and  cold,  and  inclining  to  wet  :  annual 

rains  thirty-six  inches  ;  those  of  London  twenty  or  twenty-one 
inches  ;  of  Upininster,  in  Essex,  nineteen  inches  and  a  quarter ; 
Lancashire  forty -two  ;  of  Ireland  forly-two  to  fifty.  Annual 
rain  on  the  west  side  of  the  kingdom  double  that  on  the  east 
side. 

Hurface.  In  the  north  side  of  the  county  hills  arise,  formmg 
the  commencement  of  a  ridge,  rising  gradually  higher  and 
higher  into  Scotland,  under  different  names:  here  called 
Moorlands,  then  Peak,  then  Blackstone  Edge,  then  Craven, 
then  Stanmore ;  and  then,  parting  into  two  horns,  called 
Cheviots. 

Soil.  Very  various;  about  one  third  of  the  county  strong 
loam  or  clay  ;  one  third  mixed  soils  of  almost  all  sorts,  and  the 
remainder  light,  calcareous  or  alluvial  ;  no  chalk. 

Minerals.  \'aluable  and  extensive  ;  50,0UO  acres  or  upwards 
of  coal.    Iron  ore  and  lime  of  unknown  extent. 

2.  Property. 

Largest  estates  10,000/.  a  year,  and  many  of  all  sizes,  from 
that  amount  down  to  40.?.  a  year.  Attomevs  generally  the  ma- 
nagers, but  some  excellent  examples  of  gentlemen  of  from 
.^)Oil/.  to  5000/.  a  year  managing  their  estates  themselves ;  re- 
siding on  them,  and  cultivating  a  part,  and  giving  every  en- 
couragement to  their  tenemts. 

3.  Buildings. 

Pome  noble  mansions,  as  Trentham,  Beaudesart,  Ingestree, 
&c.  Excellent  farm-houses  constructetl  on  some  estates,  as 
Trentham,LordSta(rord's;but  the  majority,asin  other  counties, 
bad,  and  badly  situated.  A  farm-yard  has  been  constructed  at 
the  family  seat  of  the  Ansons,  for  a  demesne  farm  of  '2000 
acres.  It  was  built  by  ^.  Wyatt,  of  London,  and  consists  of  the 
farming  steward's  house  at  one  end  ;  a  range  of  building  along 
one  side  contains  a  brewhouse  upon  a  large  scale,  a  water  corn- 
mill  for  the  family  and  farm  use,  and  in  which  com  is  ground 
for  the  neighbouring  poor  gratis,  and  a  malt-house  :  the  oppo- 
site side  and  end  are  occupied  by  Ftallsfor  feeding  cattle,  store- 
rooms, stables,  and  other  appendages  ;  and  in  the  midtUe  of  the 
yard  is  a  very  complete  hoggerj',  built  of  large  stones  set  edge- 
wavs,  and  covered  with  slate,  with  a  boiler  for  heating  hog- 
food,  a  cold  bath  supplied  by  the  mill  stream,  for  giving  an  oc- 
casional swill  to  the  young  pigs.  In  this  building  a  number  of 
hogs  £je  fatted  on  dairy  retiise,  boiled  roots  or  vegetables, 
pulse,  ground  barlev  or  bran,  &up])lied  by  the  mill  near  at 
hand.  At  seme  distance  above  is  the  stack-yard  and  bams, 
where  a  powerful  threshing-machine  is  worked  by  the  same 
stream  that  afterwards  supplies  the  garden,  and  turns  the  com 
mill  in  the  farm-yard. 

4.  Occupation. 

Farms  of  all  sizes,  from  twenty-five  to  500  acres  ;  many  con- 
solidated since  1795.  Some  very  good  cottages  with  gardens, 
and  containing  comfortable  and  commodious  accommodation 
foragriculturalormanufacturingoperatives.  A  specimen  of  one 
is  given  (./i^.  100y.),which  contains  a  living-room((/),  working 
orlodgingroom{/j},pantrv,  dairy,  cellar, &c.(c},  cow-house  ((/), 
with  a  water  closet,  and  three  bedrooms  over.  Leases  generally 
granted  for  twenty-one  years.      Little  made  by  fanning  unless 
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nith  a  combination  of  all,  or  most  of  the  following  circum- 
stances:— First, an  easy  rent ;  second,  a  pretty  good  and  extensive 
farm  ;  third,  economv  and  industry  ;  and  fourth,  length  of  time. 
In  the  present  system'  of  farming,  at  a  moderate  rent,  tlie  writer 
of  ibis  knows  from  experience,  that  it  requires  not  only  the 
most  diligent  industrv,  but  also  the  most  iirudential  economy, 
t<>  keeji  the  balance  on  the  right  side.  To  which  Marshal  adds, 
'*  1  have  rarely  found  a  farmer  making  a  fonune  by  his  profes- 
sion alone,  unless  on  fresh  land,  on  virgin  marsh,  old  grazing- 
ground,  ancient  sheep-walk,  or  well  soiled  commcn;  aforiune. 


I  mean,  any  way  resembling  that  which,  with  the  same  ability 
and  industry,  and  with  a  small  share  of  the  outset  capital, 
he  would  have  been  making  by  trade,  manufacture,  or  com- 
merce." 

5.  Implements. 

Very  various  ;  double  furrow-ploughs  drawn  by  four  horses, 
a  good  deal  in  use  in  the  light  lands.  Excellent  threshing-ma- 
chine, and  various  new  implements  introducing  by  proprietors, 
and  especially  by  the  Marquis  of  fcitafford. 

5.   Arable  Land. 

Most  annual  field-crops  cultivated,  including  hemp  and  flai. 

7.  Grass. 

Meadow  on  the  rivers  and  brooks,  and  artificial  grasses 
sown  ;  fteding  in  general  preferred  to  dairying. 

8.  Gardens  and  Orchards. 

Common  to  many  farm-houses  ;  but  few  or  no  sale  orchards, 
and  scarcely  any  fruit  crushed  for  liquor. 

9.  Timber  and  Woodlands. 

Best-timbered  estate  Blithfield  Park,  Lord  Bagot ;  thepark 
contains  many  hundred  trees  of  extraordinary  bulk,  containing 
from  200  to  400  feet  of  timber  each  ;  niuchof  it  is  mentioned  by 
Dr.  Plott  as  full  grown  in  1GS6.  Chillington  and  Beaudesart 
also  remarkably  well  timbered.  The  remains  of  Needwood 
forest,  chiefly  remarkable  for  its  beautiful  hollies.  (Jn  the 
whole  the  country  abundantly  wooded.  Sneid's  coppices  cut 
once  in  six  years  to  make  crates  and  large  hampers  for  the 
potteri**s. 

10.  I??iprovemcnts. 

Irrigation  and  draining  practised,  the  former  only  to  a  mo- 
derate extent.  Jessop,  the  engineer,  suggests  that  nine  parts 
in  ten  of  the  waters  of  the  kingdom  at^present  run  away  in 
waste,  a  great  part  of  which  might  be  usefully  employed  ;  nay, 
further  (putting  expense  out  of  the  question),  that  every  stream 
in  the  kingdom  may  be  made  to  run  equally  through  the  whole 
year.  This  position,  however  extraordinary,  is  easily  demon- 
strable ;  for  if,  upon  any  given  stream,  orte  or  more  reservoirs 
be  made,  capable  of  containing  its  flood  water,  and  through  the 
dam  or  dams  be  laid  a  pipe  or  pipes,  whose  apertures  will  just 
discharge  the  average  produce,  the  business  is  done'-  and 
though  there  may  be  no  probability  of  tliis  business  being  ever 
brouglit  to  so  great  a  nicety,  yet  from  hence  some  idea  may  be 
formed  of  the  prodigious  extent  to  which  improvements  by 
water  may  be  carried. 

Great  inul  radical  improvemen/s  have  been  effected  on  the 
Trentham  estates.  1  he  first  object  was  the  laving  the  lands 
together,  in  farms  of  considerable  extent,  varying  in  size  ac- 
cording to  the  nature  of  the  soil,  and  other  circumstinces.  In 
ctiecting  these  necessary  changes,  wherever  tlie  old  tenant  was 
removed,  which  was  done  as  seldom  as  possible,  he  wa.s,  unless 
he  took  a  farm  elsewhere,  accommodated  with  his  house  and 
his  best  gra^  crofts  for  his  life,  at  a  low  and  inadequate  rent  ; 
and  in  every  case  whtre  it  was  possible  to  treat  with  the  person 
beneficially  interested  in  the  lease,  and  whose  continuance  in 
the  farm  was  incompatible  with  the  new  anangement  of  the 
land,  his  interest  was  purchased  either  for  an  annuity  or  a 
sum  of  money,  to  enable  bim  to  look  out  foi,andto  stock  a  new 
farm.  The  size  of  the  farm  being  thus  enlarged,  it  was  neces- 
sary to  enlarge  the  size  of  the  inclosurcs,  and  to  lay  several 
closer  into  one,  and,  where  possible,  to  give  them  a  more  regu- 
lar and  uniform  shape.  This  arrangement  enabled  the  land- 
lord to  get  rid  of  the  long  useless  lanes,  by  which  a  considerable 
addition  to  the  number  of  arable  acres  was  acquired. 

In  order  to  give  each  tenant  every  advantage  in  draining  his 
farm,  the  great  lines  of  ditches  were  executed  by  the  land- 
lord; and  wherever  it  was  possible,  these  were  made  the 
boundaries  of  the  farms.  Thus  the  whole  drains  on  the  es- 
tate were  conducted  according  to  one  uniform  plan,  by  which 
the  system  of  drainge  was  rendered  much  more  complete, 
and  tfie  interests  of  the  whole,  and  not  that  of  any  individual 
tenant,  were  consulted,  nor  was  any  one  allowed  to  interfere 
with  the  interests  of  his  neighbour.  Such  a  perfect  system  will 
have  the  effect  of  rendering  the  condition  of  these  estates  more 
complete  in  this  respect  than  that  of  any  other  in  England. 
Attention  has  also  been  paid,  m  the  execution  of  these  woiks, 
to  make  the  water  availal  le  tor  the  construction  of  water-mea- 
dow*, and  for  impelling  tlie  threshing-machines  of  the  respec- 
tive farms. 

setjnenct  of  the  complete  state  of 


in  which  the 

i  necessai-y  to 

In  this  way 

and  to  repair 


fartn  Imildtngs  on  these  estates  were  found, 
incur  a  serious  expense  in  constructing  i 
it  lins  been  necessarj-  to  erect  thirty-sevi 

throughout  eight  other,  exltnsive  sets  of  farm  offices,  besides 
the  smaller  repairs  which  such  estates  necessarily  require. 
They  have  been  executed  in  the  mo^t  substantial  manner. 
They  are  built  of  tlie  best  possible  brickwork,  covered  with 
tiles  or  slates;  and  their  cost,  including  the  expense  of  those 
thoroughly  repaired,  may,  on  an  average,  be  stated  at  from 
1500/.  to  leOO/.  each. 

We  have  already  given  examples  of  these  bui'dings  (2955. 
and  21)57. )» which  are  remarkably  comnlete  in  design ,  and  sub- 
stantial in  execution  ;  and  several  of  them  are  furnished  with 


Book  I. 


AGRICULTURE  OF  STAFFORDSHIRE. 


ll-iO 


threshing-machines,  driven  liy  water  or  steam,  a  thing  rare  in 
Kngland,  excepting  in  Nonhumberland.  It  is  believed,  I.och 
observes,  that  they  unite  as  many  advantages  with  as  few  faults 
as  any  buildings  of  the  sort,  and  that  they  will  suj'ply  useful 
hints  to  others. 

it  had  been  at  one  period  the  custom  to  permit  fmls  to  be 
ere'ted  in  all  parts  ot  the  estate.  These  huts  amounted  in 
jiuiiiber  tomany  hundreds  ;  they  were  inhabited  by  the  poorest, 
and,  in  many  instances,  by  a  proHigate  population.  They  were 
n<jt  regularly  entered  in  the  rental  book,  but  had  a  nominal 
payment  fixed  upon  them,  which  they  paid  annually  at  the 
court  leet.  These  cottages  were  built  on  the  sides  of  the  roads, 
and  upon  the  lord's  waste,  which  was  gradually  absorbed  by  the 
encroachments  which  the  occupiers  of  these  huts  made  from 
lime  to  time,  by  enclosing  that  which  lay  next  to  them.  They 
gradually  fell  into  the  hands  of  a  body  of  middlemen,  who 
\inderlet  them  at  an  extravagant  rent  to  the  actual  occupiers. 
In  this  manner  the  poor  people  were  oppressed,  and  the  land- 
lord was  in  danger  of  losing  his  property. 

To  rnnedy  t/ve  h'ils  arisiriff  ntii  of  this  st/stetn,  t'-e  cottagers  were 
mule  immediate  tenants  to  the  landlordy  and  thfir  rents  made 
jKiyable  at  the  half-yearly  audits;  an  arrangement  perfedly 
satisfactory  to  them,  as  they  wi-re  no  longer  exposed  to  the 
vexations  of  an  intermediate  possessor,  and,  in  many  instances, 
their  rents  to  their  landlord  were  less  than  they  had  been  accus- 
tomed to  pay  to  tho^e  from  whom  they  had  hitherio  held  their 
hou^es.  Since  they  have  been  placed  in  this  situation,  greater 
attention  has  been  necessarily  paid  to  their  conduct  and  cha- 
racter, as  well  as  to  their  wants.  As  they  know  that  their 
good  conduct  will  now  be  noticed  by,  and  mtet  with  the  ap- 
probation of,  their  landlord,  a  considerable  improvement  in 
their  hiibits  has  taken  place.  There  can  be  no  doubt  but  that 
these  important  and  necessary  arrangements  were  far  from 
being  agreeable  to  those  who  suHered  from  them.  In  alter- 
ing such  a  system,  not  only  w?s  the  direct  interest  of  the  exist- 
ing middlemen  atFected,  but  also  the  expectant  interests  and 
influence  of  many  who  contemplated  the  chance  of  one  day 
benetiting  from  their  favour.  '1  hese  were  not  few,  and  it  did 
not  always  happen  th  it  the  person  who  expressed  his  dissatis- 
faction loudest,  was  the  one  most  likely  to  succeed  in  his  wishes; 
and  in  proportion  as  this  object  was  near  its  completion,  w^s 
the  vexation  and  discontent  of  those  who  were  disappointed. 
To  the  1  trger  farms  some  of  these  cottages  have  been  added, 
to  enable  the  occupier  to  put  into  them  married  farm -servants, 
who  have  thus  a  great  indurement  to  behave  honestly  and  in- 
dustriously, and  to  attend  with  good  will  and  ze:J  to  the  inter- 
est and  the  business  of  their  master.  It  is  by  giving  such 
inducements  as  this,  and  by  making  them  feel  an  interest  in 
acting  right,  that  this  most  invaluable  class  of  labourers  can 
alone  be  maintained  and  supported. 

What  has  been  done  hij  the  proprietor,  has  Itecn  n'ctt  seconded  by 
the  exertiitns  of  his  tetuinis.  A  more  re/;peciable  and  enterpris- 
ing body  of  men  do  not  exist ;  and,  while  they  are  in  a  better 
situation  of  life  than  a  great  body  of  this  class,  they  have  not 
allowed  themselves  to  forget,  tliat  it  is  by  a  constant  attention 
to  their  business,  by  their  keeping  in  the  line  of  life  to  which 
they  belong,  and  never  attempting  to  commit  the  manage- 
ment of  their  aH'airs  to  bailitfs,  that  they  have  gone  on  steadily 
improving  and  bettering  their  condition.  In  the  knowledj^e 
of  stock,  in  their  capacity  as  excellent  market-men,  in  the  man- 
agement of  their  grass  land,  and  in  the  cultiv^ition  of  and  in 
cleaning  their  lighter  soils,  they  are  suri'^ssed  l:y  no  f  irmers 
in  the  kingdom.  The  rotation  they  follow  is  the  Norfolk  hus- 
bandry; and  in  the  cleanness  of  their  crops,  and  the  excellence 
of  th.ir  drill  turnips,  they  cannot  be  surpassed.  The  breadth 
of  *.umip  annually  sown  is  very  g:eat,  and  the  rapidity  with 
which  they  have  ado|«ed  the  drill  svstein  of  husbandry-  is  as 
credit  ible  to  them  as  it  is  satisfactory  in  the  result. 

Except  fdvn^hing  with  too  inant/ h»rstSj  and  not  being  suffi- 
ciently ai-tivem  getting  in  their  harvest,  they  have  fewer  prac- 
tic-:^  to  abandon,  and  there  are  fewer  things  which  they  have 
to  adopt  from  any  other  of  the  well  cultivated  districta  of  the 
inland,  than  is  generally  the  case.  Every  means  has  been  used 
to  explain  to  them  the  advantages  of  p!o.ighing  with  fewer 
hordes;  and  there  is  every  reason  to  exptct  that  their  good 
sense  will  soon  see  the  propriety  of  these  suggestions,  as  many 
of  th  -m  have  already  auopted  this  syst'.-m.  The  fact  is,  that 
the  difficulty  consists  in  being  able  to  persuade  the  ploughmen 
to  adopt  it  as  the  labour  of  holding  the  plough  is  more  severe  : 
il  is  impossible  for  one  or  two  individuals  to  contend  success- 
fully against  tlie  feelings  of  a  country  ;  but  wlen  undertaken 
by  so  numerous  and  wealthy  a  tenantry,  supporteil  b>  the 
influence  of  the  landlord,  these  feelings  must  speedily  give 

This  mode  (yT plmiehing  has  made  rapid  progress  at  Treniham. 
The  reason  of  which  is,  that  it  is  more  generally  admitted,  that 
this  system  is  calcula'ed  to  suit  the  stittbetter  than  the  lighter 
soils,  inasmuch  as  two  ploughs,  drawn  by  two  horses  abreast, 
do  much  more  work  than  a  double  plough,  drawn  by  four 
horses,  can  do  in  such  soil :  the  siii>eriority  of  the  work,  alr>o, 
is  very  conspicuous.  On  the  other  hand  it  is  argued,  and  with 
some  apparent  force,  that  on  liuhl  soils  the  double  ]>Iough, 
drawn  uy  four  horses,  and  guided  by  one  man,  can  do  as  much 
work  as  two  ploughs  drawn  by  two  horses  each,  and  guided  by 
ttvo  men.  In  this  way  the  labour  of  one  man  is  saved,  ft 
must  be  admitted  that  the  argument  would  be  in  favour  of  the 
double  plough,  were  it  not  that  the  work  it  performs  is  neither 
so  neat,  so  perfect,  nor  can  it  plough  so  deep  as  is  done  by  the 
two-horse  system.  It  is  remarkable  that  this  mode  of  plough- 
ing with  two  horses  should  be  confined  to  the  eastern  parts  of 
England,  from  which  it  was  adopte<l,'at  no  very  distant  period, 
in  Scotland,  where  the  ploughing  with  a  number  of  horses 
yoked  along  with  oxen  exi:^ted  to  an  extent  never  practised  in 
anv  part  of  this  country. 

In  order  to  encouraije  these  men  to  make  this  change,  an 
I  jdinighirig.inatcn  htis  been  ittstilufed,jit  vhich  pri/- 


distributed  to  the  best  ploughn 


The  eftVct  this  has  already 


1S11,  no  fewer  than  fifty  ploughs  started  tor  the  preni 
The  progress  of  such  a  system  nmst  l>e  also  slow  ;  as  it  cannot 
l>e  expected  that  the  tenants  should  at  once  lay  aside  a'l  their 
old  inii»lement",  and  purchase  new.  The  difficulty  of  procur- 
ing good  p'oughs  oi>ernted  much  against  the  adoption  of  this 
nic.ie  of  t»lou;;bing.  In  removing  this  inconvenience,  there 
has  !ieen  established,  both  in  Shropshire  and  in  St^ltbrdshire, 
a  manufactory  for  the  construction  of  the  more  improvtd  im- 
plements of  modem  husbandry  :   and  it  is  strongly  recom- 


mended to  the  persons  who  have  Iwen  thus  established,  that 
they  should  take  their  apprentices  entirely  from  the  lads  of 
thecountrv- 

It  is  in  'the  management  of  their  stijf  binds  thai  tenants  are 
most  defrctiie.  Of  late,  however,  they  have  made  so  great  es- 
enions  in  draining  their  lands,  that  it  is  hoped  they  are  begin- 
ning to  adopt  a  lietter  sys'em.  The  defect  of  their  manage- 
ment consists  in  their  nioughing  Tcry  shallow ;  the  effect  of 
which  is,  that  the  deptn  of  soil  is  not  sufficient  to  protect  the 
roots  of  the  plant  from  being  chilled  with  the  cold  and  wet 
(which  is  upheld  by  the  impervious  nature  of  the  sulwoilj,  when 
the  ground  is  wet,  and  exposes  it  to  the  too  rapid  action  of  the 
drought  when  the  weather  is  dry.  To  plough  deeper  is,  there- 
fore, the  first,  the  most  simple,  and  the  most  important  im- 
provement which  can  be  adoi>ted  in  these  soils. 

They  also,  tmtil  late'y,  Awri  these  cold  lands  by  making  vse  of  a 
large  quantity  of  a  bad  sort  of  red  clay  marl,  which  they  dug  out 
of  every  field.  The  effect  produced  was,  to  incrf-ase  the  tena- 
city of  the  soil,  and  to  render  it  still  less  fit  for  the  purposes  of 
agriculture.  Of  this  fact,  all  the  intelligent  part  of  the  tenants 
are  themselves  convinced,  though  some  of  tliose  who  are  still 
wedded  to  their  old  customs,  lament  the  regulation  which 
prohibits  them  from  using  this  article.  On  those  farms  where 
the  inclosures  have  been  entirely  renewed,  and  where,  in  con- 
sequence, a  portion  of  several  of  the  ancient  inclosures  have 
b:en  thrown  into  one  close,  the  bad  effects  of  this  system  of 
marling  is  perceived  in  a  remarkable  degree,  and  a  distinct 
line  in  the  appearance  of  the  crop,  points  out  with  precision 
the  land  which  had  been  formerly  so  treiited,  from  that  which 
h  d  not.  The  consequence  of  this  prohibition  has  been,  that 
the  tenants  have  applied  themselves  much  more  to  the  use  of 
lime  as  a  stimulant,  which  has  repaid  them,  as  might  have 
been  expected.  It  has  a'so  put  a  stop  to  the  rapid  deterior- 
ation of  property,  which  was  occasioned  by  the  digging  of  the 
pits,  which  ever>'  where  disfigure  and  destroy  a  considerable 
portion  of  the  farms  of  this  district. 

To  level  don'n  these  marl-pits,  ayid  to  render  them  again  ft  for 
the  purposes  ofhusbandry^  has  been  an  object  of  grtat  attention. 
In  this  way  there  was  applied  the  labour  of  a  great  prop:  rtion 
of  the  parishioners,  to  whom,  from  time  to  time,  employment 
had  been  atfbrdcd,  in  those  years  when  the  circumstances  of 
the  country  rendered  such  an  exertion  of  the  landlord's  boimfy 
nect.ssary.  This  was  more  particularly  the  case  in  1817;  in 
which  year  a  vast  body  of  men  was  emplo}ed  on  each  of  tlie 
Marquess's  estates. 

In  another  particular,  the  management  of  the  sti^  soils  might 
be  cimsideraily  amended  ;  which  is,  in  the  mode  ot  working  the 
fallows,  whit-n  are  left  too  generally  to  grow  full  of  weeds,  in 
place  of  being  cleaned  as  they  ought  to  be.  The  muck,  also, 
is  laid  on  at  an  improper  season  of  the  year,  bv  which  its  good 
effects  rather  go  to  encourage  the  growth  of  weeds,  than  to 
improve  the  crop.  At  Trentham,  the  strong  soils  are  of  a  far 
superior  quality,  fit  in  every  respect  for  the  most  improved 
svstem  of  wheat  and  bean  husbandry.  But  the  lands  were  so 
much  subdivided,  and  the  capita!  of  a  large  proportion  of  the 
tenants,  until  lately,  was  so  inadequate  to  the  right  cultivation 
of  their  land,  that"  no  irnprovenient  could  take  place  or  be 
expected,  and  this  estate  remained  stationary,  amidst  the 
genera!  progress  which  was  so  conspicuous  in  the  oiher  parts 
of  the  county.  These  defects  have  been  remec'ied  in  both 
instances;  and  the  introduction  of  some  skilful  farmers  from 
Shropshire  and  Cheshire,  at  Trentham,  has  given  rise  to  that 
spirit  of  enteri»rise  which  at  present  characterises  the  tenan  ts  of 
these  estates,  and  which  must  prove  so  beneficial  to  the 
country,  by  the  additional  sur^ilus  produce  which  will  be 
bron^^ht  to  market. 

The  rutatinn  tvhich  they  followed,  on  both  estates  of  the  stiff 
soils,  was,  fallow,  wheat,' oats,  clover.  That  is  now  altered, 
by  clover  being  substituted  after  the  wheat;  and  an  attempt 
has  been  made  to  induce  them  to  try  a  six-shift  course  of  hus- 
bnndrv,  by  introducing  beans  into  their  rotation.  Little  pro- 
gress,' however,  has  as  yet  been  made  in  this  experiment. 
To  this  thev  have  considerable  objection,  which  arises  from  the 
defective  niode  of  cultivating  their  bean-rrop.      In  the  first 

Clace,  they  are  unwilling  to  sow  them  in  drills.  They  are, 
ebides,  longer  in  planting  them,  and  allow  them  to  stand  la'er 
in  the  year  than  they  ought  to  do.  'i  he  consequence  is,  that 
their  crop  is  often  damaged,  and  the  nutritious  matter  of  the 
bean-straw  is  entirely  lost.  Thev  cannot  be  persuad'  d,  there- 
fore, that  it  forms  an  excellent  and  nourishing  food  for  horses 
and  cattle;  and  the  complaint  that  they  make  of  its  being  an 
exhausting  crop  is  quite  correct,  in  consequence  of  tlieir  per- 
mitting it  to  stand  so  long  upon  the  ground. 

One  improvement  the  tenants  have  paid  much  atlen'ion  to, 
and  a  more  valuable  one  they  could  not  adopt,  which  is  the 
construction  oftrater-meadun's.  Thev  have  lost  no  opportunity 
in  making  use  of  whatever  water  they  could  obtain  for  this 
pur]iose.  They  were  allowtd  the  rough  materials  to  construct 
the  flood-gates,  and  the  example  was  shown  them  as  to  what 
could  be  done  in  this  respect  to  a  ver>-  ureat  extent  at  Tren- 
tham. The  value  of  this  improvtment  is  well  known  to 
every  experienced  agriculturist  in  Kngland,  and  no  opportu- 
ni:y  should  be  lost  in  taking  advantajje  of  every  cirrmnst..nce 
to  promote  its  adoption.  There  has  heen  lately  finished  a  new- 
water-meadow  on  the  home  farm  at  Trentham,  at  the  expense 
of  about  twenty  pounds  an  acre,  which  will  now  let  for  near 
four  pounds  an  acre,  besides  the  advantiige  derived  to  the  ad- 
joining upland.  This  meadow  was  not  worth  ten  shi'lings  an 
acre  previous  to  such  an  improvement.  It  consists  of  a  small 
de-p  dingle,  with  steep  banks,  in  which  a  copious  spring  rises 
near  the  top  ;  the  upjier  part  bting  formed  into  a  fish-pool. 
From  this  head  the  water  is  conducted  on  the  diflerent  levels 
on  each  side,  w  ith  the  proper  catch-water  drains  earning  the 
water  nrnnd  the  various  knolls.  The  whole  being  adorned  Uj 
some  fine  trees,  it  forms  for  its  extent  a  very  iwrlvct  union  of 
useful  and  ornamental  farming.  It  shows  how  much  may  be 
made  of  such  a  piece  of  land,  incajiable  of  any  other  sort  of 
ust  ful  occupation. 

Much  monry,  hon-ei^erjn  ibis  veighbtnirhxid  has  lieen  throrvn 
an'ay  by  nuiteriug  land  which  has  not  been  previously  tho- 
roufihls*  drauied  ;  this  latter  improvement  is  the  foundation  of 
all  oihers.  Another  mistake  has  also  licen  fallen  into,  bv  at- 
tempting to  convert  into  water-meadows  peat  soils,  without 
first  blinking  them  to  a  projier  state  of  consistency  by  means 
of  rei>eated  heavy  rollings  and  top-dressings.  A  proportion  of 
ten  atTCS  of  water-meadow  to  every  hundred  acres  of  pasture 
or  arable  land,  adds  at  leabt  two  shillings  and  sixpence  an  at:T« 
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to  the  Talue  of  eieij  acre  of  such  a  fami,  in  addition  lo  a  fair 
rent  being  put  upon  the  meadow. 

T.he  aUenfmii  and  liijtuence  of  Lanl  Slnff;,rd  has  l)een  used  in 
whatever  waji  it  could  be  employed  beneficially  in  eitendinj; 
the  comfort  or  advancinj;  the  good  l)ehaviour  of  his  cottT'ers  ; 
a  conduct  so  characteristic  of  the  great  and  wealthy  proprfetors 
of  these  kingdoms,  that  it  must  ever  distinguish  them  in  the 
history  of  human  benevolence. 

Sclwols,  wherever  thej  have  been  necessary,  have  been  en- 
couraged, either  aiding  them  by  subscription,  or  by  granting 
the  accommodation  of  school-houses.  Two  Banks  for  Savings, 
one  at  Lilleshall  and  another  at  Trentham,  of  which  Lord 
Stafford  is  the  treasurer,  have  been  estabhshed,  and  the  whole 
details  are  conducted  by  his  managers,  assisted  by  the  parochial 
clergymen  and  the  principal  tenantry,  and  their  success  among 
the  agricultural  labourers  has  been  very  gratifying. 

The  charities  of  tkit  famitu  are  worthy  of  an  English  noble- 
man ;  and  during  the  residence  of  the  Marquess  and  Mar- 
chioness at  Trentham,  there  is  distributed  daily  to  every  poor 
object,  who  is  travelling  along  the  road,  and  yyho  applies  for 
the  same,  a  portion  of  goad  wholesome  bread,  in  quantity 
about  fourteen   ounces  to  each  full-grown  man,  and  less  in 

Sroportion  to  women  and  children,  with  a  pint  of  good  table- 
eer.  The  number  of  people  who  received  th-s  donafon  in 
1S19,  amounted  to  9504  men,  2376  women,  and  1789  children, 
consuming  1590  loaves,  and  170.1  gallons  of  beer.  From  this 
charity  are  excepted  all  soldiers  and  sailors  receiving  the 
King's  pay,all  persons  residing  within  the  parish  of  Trentham, 
or  in  its  immediate  vicinity.  Other  distributions  take  place  on 
particular  occasions  ;  for  example,  to  those  who  reside  in  the 
parish,  annually  on  St.  Thomas's  day,  there  is  a  distribution 
of  a  certain  quantity  of  beef  to  the  poor.  During  1S19,  there 
were  12,785  quarts  of  rich  soup,  and  above  8500  quarts  of  milk, 
distributed  within  the  parish,  besides  11,134  quarts  of  milk 
Riven  away  under  the  head  of  allowances.  Such  facts  are 
strongly  illustrative  of  the  beneficial  effects  derived  to  the  poor 
from  the  residence  of  the  great  families  of  England  on  their 
respective  estates. 

The  foregoing  statement  would  have  been  given  with  some 
hesitation,  had  not  the  facts  been  of  a  nature  rather  to  exhibit 
and  illustrate  the  character  and  e.ttent  of //le  cimrilies  rtislrilmled 
by  the  great  families  of  England  in  general,  than  as  being  at  all 
peculiar  to  the  instance  to  which  the  details  belong ;  and 
these  facts  may  help  to  explain  to  foreigners  the  nature  of  the 
connection  yvhich  exists  between  the  richer  and  poorer  classes 
in  this  country . 

The  ton'n  of  Lane-End,  one  of  those  which  compose  the 
Staffordshire  potteries,  is  partly  situated  on,  and  is  partly 
contiguous  to  the  east  end  of  the  Trentham  estate.  The  inha- 
bitants being  ill  supplied  with  water,  carried  in  barrels,  they 
petitioned  to  be  provided  with  this  necessarv  article,  which  re- 
quest has  been  complied  with  ;  and  Ihis'town,  after  a  very 
considerable  outlay,  now  enjoys  a  regular  supply  of  water,  con- 
veyed in  iron  pipes. 


The  character  nf  the  numerous  cottnecrt  upon  the  estates  i< 
also  an  object  of  great  solicitude,  and  without  any  interfer- 
ence with  the  manner  in  which  a  man  may  choose  to  occupy 
himself,  their  regular  and  decent  behaviour  is  made  the  sub- 
ject of  care  and  attention  ;  and  the  steward  has  strict  directions 
to  watch  carefully  over  them,  and  where  possible  to  promote 
their  improvement.  Wherever  a  potato  garden  can  with  ad- 
vantage be  added  to  their  cottage,  that  accommodation  is 
afforded  them.  In  the  vichiity  of  Trentham  the  cottages  are 
of  the  best  sort,  and  with  their  gardens  kept  in  the  nicest 
order.  To  almost  every  one  of  them  is  atuched  land  for  the 
rnaintenance  of  one  or  two  cows.  It  is  a  circumstance  worthy 
of  remark,  that  of  all  the  labourers  who  possess  a  cow,  none 
receive  relief  from  the  poor's  rate,  except  one  widow  at  Tren- 
th.im,  who  has  a  large  family,  and  even  in  this  instance,  the  re- 
lief she  receives  is  in  a  less  ratio  than  any  person  labouring  under 
similar  difficulties.     {Loch  in  1819.) 

11.  Live  Stock. 

Cattle  generally  of  the  long-homed  breed.  The  StafTord- 
shire  cow  is  generally  considered  a  tolerable  milker,  as  well  as 
teeder. 

Sheep.  Three  sorts  considered  native  breeds  :  the  grev-faced 
hornless,  or  Cannock  heath  sheep,  with  line  wool  ;  the' black- 
iaced  homed,  with  tine  wool  ;  and  the  white-faced  hornless, 
with  long  wool. 

Srvinc.  A  cross  between  the  slouchetl- eared  and  dwarf 
breeds  ;  require  little  attention  or  feeding,  and  easily  get  fat  on 
the  refuse  of  the  dairy  or  barn.  Pitt,  the  reporter,  had  a  very 
fine  sow,  which  littered  ten  at  the  first  litter. 

RabbUs.  Wild  in  the  sandy  lands.  A  good  many  bees  kept  ; 
rhorley's  plan  tried,  but  bees  are  found  to  succeed  best  in 
straw  hives  thatched  in  autumn.  "  Those  which  have  not 
raised  a  sufficiency  of  food  for  winter,  it  is  doubtless  humanity 
to  destroy,  as  sudden  suHbcatioQ  is  better  than  a  prolonged  but 
certain  starvation." 

12.  Political  Economy. 

Roads  now  generally  good ;  numerous  canals ;  several  pri- 
vate rail-roads.  Manufactures,  iron,  hardware,  nails,  gfess, 
toys,  japamied  goods,  potters'  ware,  cotton  cloth,  silk  fabrics, 
leather,  woollen,  linen,  and  many  others.  Manufactures  some- 
times carried  on  in  the  country  in  straggling  groups  of  houses, 
butfor  the  most  part  in  towns.  Many  thousands  both  of  men 
and  women  employed  in  making  nails.  An  agricultural  society 


at  Neivcastle,  and  another  at  Litchfield. 

Experimental  Farming.  "It  would  be  a  wholesome  plan  for 
the  Board  to  commence  farming  upon  their  own  ideas,  parti- 
cularly in  counties  where  the  modes  of  agriculture  s 


m.aiiY  lit  i^uuiiLicb  wnere  me  mooes  ot  agriculture  seem  impro- 
per ;  for  instance,  Lancashire,  IVestmoreland,  Cumberland, 
Aorthumberland,  &c. ;  by  which  ocular  demonstration  their 
plan  might  be  imitated  ;  for  hearing  or  reading  of  any  particu- 
lar pracuce  will  not  do  for  farmers  in  general."  Such  is  the 
reporter's  opinion,  in  ours  a  most  erroneous  one. 


'797.  ^V  ARWICKSHIRE.  A  surface  of  nearly  639,760  acres,  mostly  flat,  but  generally  rich  in  soil  and 
beautiful  in  appearance.  It  is  chiefly  a  corn  county,  and  produces  excellent  wheat ;  but  also  many  fat 
cattle,  and  formerly  much  cheese.  There  are  no  distinguished  agriculturists  in  the  county  ;  but  it  has 
produced  more  good  to  agriculture  than  many  others,  by  giving  birth  to  Elkington,  who  gave  rise  to  much 
discussion  on  draining,    {tfedge's  Hepori,  V9i.    Murray's  Jieport.mS.    Marshal's  Beview,  1813.    Edin 


1.  Geographical  State  and  Circumstances. 

Climate,  mild  and  healthy.  S.  W.  the  prevailing  winds  : 
effects  of  an  easterly  variation  felt  till  the  middle  of  May, 
and  vegetation  checked ;  not,  however,  by  excess  of  damp  or 
frost. 

Soil,  chiefly  clay  or  sand,  marl,  and  limestone.  The  portion 
of  sandy  or  moorish  soil  verv  small.  The  tract  of  lancl  called 
the  county  of  Coventry  is  a  rich,  red,  sandy  loam,  chiefly  in 
grass.  The  land  near  Birmingham  is  generally  either  sand  or 
stiff  clay. 

Minerals,  coal,  limestone,  freestone,  iron,  blue  flagstone, 
marl,  blue  clay,  and  soapy  clay,  which  the  late  Earl  of  Warwick 
attempted  lo  prepare  for  sale  as  a  soap. 

2.  Property. 

Largest  estate  Stoneleigh,  Chandos  Leigh,  Esq.,  25,000 
acris  ;  but  a  great  variety  of  extent,  and  some  curious  and  ab- 
surd tenures. 

3.  Buildings. 

Warwick  Castle  and  Raglev  first-rate  edifices.  Old  farm- 
nouses  built  of  mud  and  timber,  and  frequently  at  the  extre- 
mity of  the  farms.  The  Duke  of  Buccleugh,  at  Dunchurch, 
has  constructed  some  good  farmeries. 

4.  Occupation. 

Farms  from  SO  to  500  acres ;  150  the  average  size  ;  on  the 
increase.  Fanners  in  general  exceedingly  shy  and  jealous  ;  one, 
considered  as  at  the  head  of  his  profession,  told  Murray 
"  he  did  not  see  any  advantage  the  county  of  Warwick  would 
derive  from  such  a  survey  ;  that  it  must  do  a  great  deal  of  hurt 
instead  of  good  ;  and  that  such  being  his  opinion,  he  declined 
giving  any  information  on  the  different  heads  of  queries  put  to 
him."  Lands  generally  held  at  will,  but  very  low  rental. 
Cheap  farms,  in  general,  are  a  dra\yback  on  industry  and  im- 
provements :  farmers  that  have  cbcan  farms  may  farm  well ; 
but  those  that  have  dear  farms  must  lanu  well,  or  their  career 
will  soon  terminate. 

5.  Implements. 

Ploughs  the  double  and  single  Rotherham  with  wheels,  the 
double  drawn  by  live  or  six  horses  in  a  line,  the  single  plough 
by  three  and  four,  or  five  horses  in  a  line,  and  in  both  cases  with 
a  driver.  Small's  plough,  with  two  horses  abreast,  and  no 
driver,  the  reporter  remarks,  would  make  better  work,  and  do 
more  of  it.  Some  winnowing  and  threshing  machines  in  use 
by  proprietors. 

6.  Tillage. 

Large  crooked  ridges  gathered  verv  high  with  a  small  one 
between  ;  go  only  one  yoking  per  day  throughout  the  year. 
*  allowing  general,  and  then  two  white  crops. 


7.  Grass. 

235,000  acres  in  meadows  and  pastures,  and  60,000  in  arti- 
ficial herbage.  Formerly  dairying  common,  and  Warwick- 
shire cheeses  produced  in  abundance  ;  but  now  breeding  is 
fast  assuming  its  place.  Old  pastures  overrun  with  ant-hills 
and  rubbish,  fllurray  very  prophetically  observes,  that  if 
peace  were  to  take  place,  grass  lands  would  be  safer  for  the 
farmer  than  com  lands.    Dairying  and  feeding  boUi  in  practice. 

8.  Gardens  and  Orchards. 

The  gardens  of  the  Marquis  of  Hertford,  at  Raglej,  noted 
for  their  pine  apples  ;  few  sale  orchards  of  any  extent. 

9.  Woods  and  Plantations. 

Oak  and  elm  every  where  abounds  ;  the  Leigh  estate  the 
best  wooded,  but  every  where  abundance  of  timber 

10.  Improvements. 

Much  draining  done  in  the  northern  part  of  the  comity  ;  but 
It  is  rather  singular  that  the  names  of  Faielev,  Elkington,  or 
their  farms,  are  not  once  mentioned  in  Murray's  report. 
Joseph  Elkington  lived  at  Princethorp,  in  Stretton  on  Duns- 
moor,  six  miles  S.  W.  of  Coventry,  and  afterwards  in  Birming- 
ham. He  died  in  1806.  He  was  a  mere  empiric  practitioner, 
and  knew  nothing  of  geology,  the  only  foundation  for  drain- 
ing on  scientific  principles;  less  even  than  some  of  his  con. 
temporaries,  as  Farey  has  ably  shown  in  the  Derbvshure  report. 

In  igation  practised  in  a  few  places  on  a  small  scale. 

11.  Live  Stock. 

No  particular  breed  of  cattle ;  but  as  feeding  is  the  prevailing 
practice,  farmers  buy  in  whatever  breed  they  think  will  pay 
them  best. 

Sheep  a  good  deal  attended  to ;  the  large-polled  sheep,  or 
ancient  Warwickshire,  now  generally  mixed  with  other  breeds. 
The  hist  cross  of  a  Leicestershire  ram  and  Warwickshire  ewe 
produces  the  best  sheep  for  the  butcher. 

Horses,  the  heavy  black  Leicestershire  breed  ;  a  good  many 
bred,  of  cart,  coach,  riding,  and  hunting  horses. 

Poultry  abounds,  owing  to  the  prevalence  of  small  farms; 
great  quantities  sent  to  Birmingham  and  London. 

Game,  as  pheasants,  partridges,  and  hares,  more  than  com- 
monly abundant. 

12.  Political  Economy. 

Roads  tolerably  good  ;  several  canals ;  innumerable  manu- 
factures, especially  at  Birmingham,  for  iron,  and  others  of  th« 
metal  kind,  and  Coventry  for  ribands. 

13.  Means  of  Improvement. 

Leases;  a  more  economical  mode  of  labouring ;  draining; 
drilled  root,  and  herbage  crops,  and  better  rotations. 


7798  LEICESTERSHIRE.  522,240  acres  of  gently  varied  surface  and  fertile  soil :  distinguished  for 
Its  pastures,  and  for  the  progress  that  has  been  made  in  the  improvement  of  cattle  and  sheep  It  is  the 
^dV<"  ''^"'^  Bakewell,  whose  name  will  ever  stand  at  the  head  of  breeding  farmers,  {Monk's  Report,  1791. 
Pitt  s  lieport,  1809.    Marshal's  Review,  1813.    Smith's  Geological  Map,  1821.) 
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■  1.  Geographical  State  and  Circu?/? stances. 

Clinwie  mild  and  temperate  ;  no  mountaiiu  or  boRS  to  pro- 
duce a  cold  or  moUt  atmosphere. 

Sinl ;  no  sliif  clay  or  sand,  no  chalk  ;  the  peat  l>o;^  which 
existed  have  been  long  since  drained,  and  btcome  meadow  soil ; 
clayey  loam,  sandv  loam,  and  meadou  ,  compose  tlie  soil  of  the 
county.  Dishlev  f<irm,  so  well  known,  consists  of  a  mild  friable 
loam,  of  a  good  depth,  on  a  clay  or  marl  bottom. 

Mincruls ;  coal,  lime,  lead,  iron,  slae,  and  freestone;  all 
worked.    A  mineral  spring  at  Burton  Lazars. 

2.  Property. 

Estates  generally  large ;  that  of  the  Duke  of  Rutland  has 
been  much  improved,  and  always  manaj;ed  in  the  most  liberal 
and  benevolent  manner. 

3.  Buildings. 

Many  very  raaRHificent,  as  Belvoir  Castle,  Donninffton  Priory, 
A:c.  l*'arm-houses  not  built  since  the  commencement  of  this 
century  are  of  very  inferior  construction ;  limbtr  and  plaster 
covered  with  thatch.  In  general,  the  modem  enclosed  parishes 
have  (he  worst  faim-houses,  they  being  almost  always  cooped 
up  in  the  villages;  in  the  more  ancient  inclosures,  farm-houses 
have  been  erectetl  in  the  midst  of  the  occupations,  and  built 
with  better  materials.  Dishlev  farm-house  is  of  ancient  con- 
struction, and  has  probably  been  built  at  ditierent  times, 
whence  it  wants  regularity  and  compactness  ;  it  has,  how  ever, 
taken  altogether,  a  style  of  pastoral  simplicitv,  united  with 
neatness,  and  exhibits  a  specimen  of  that  judgment  and  taste 
which  joins  convenience  with  economy,  so  far  as  it  can  be  at- 
taintxl  without  regular  design  ;  the  out-buildings  too  seem  to 
have  been  put  up  at  separate  times,  as  wanted;  the  yards  and 
pavements  are  remarkable  for  neat  cleanliness,  and  the  whole 
farm  business  for  being  conducted  with  good  order  and  system. 
The  houses  of  other  principal  breeders  are  comfortable  and 
substantial,  and  of  course  titted  up  in  a  st.Ue  suitable  to  the 
taste  and  situation  in  life  of  the  occujiier. 

Cottages  generally  in  villages,  and  termed  of  mud  walls  and 
thatch  ;  a  tew  good  new  ones  of  brick  and  native  slate. 

4-  Occupation. 

Farms  or  all  sizes :  a  great  many  from  80  to  100  acres,  on 
which  the  farmers  work  with  their  own  hands;  near  market- 
towns,  many  under  lO't  acrcs^  occupied  by  tradesmen  and  ma- 
nufacturers ;  generaf  size,  UK)  to  200  acres;  and  those  of  the 
princijial  bre«iers,  from  200  to  500  acres.  Land  chietly  in 
pasture  for  sheep,  the  dairy  feeding  cattle,  breeding  horses,  and 
nay  for  winter  use:  dairy  farms  have  also  sufficient  arable  land 
to  produce  straw  and  turnips  for  their  own  use ;  the  most  in- 
ferior soils  in  aration.  The  Duke  of  Uuiland  has  2000  acres 
in  hand,  including  the  park,  woods,  gardens,  &c.  At  Don- 
nington,  Lord  Aloira  had  570  acres,  under  a  Northumbrian 
bailitt',  besides  the  park  of  450  acres.  Dishlev  Farm,  near 
Loughborough,  in  the  occupation  of  the  family  of  ihe  Bakewells 
for  three  generations,  and  now  of  Robert  Hone\  bourne,  nephew 
to  the  last  Kobert  Uakewell,  who  died  a  bachelor,  contains 
between  400  and  500  acres. 

Irrifiation  is  judiciously  practised,  and  the  culture  of  the 
arabie  uplands  has  been  long  conducted  on  so  correct  a  sys- 
tem that  few  weeds  now  come  up ;  the  most  troublesome'  is 
chickweed.  Heifers  of  three  or  four  years  old  draw  in  the  cart 
or  plough;  three  of  them  form  a  team,  and  work  nine  hours  a 
day.    larmcrs  in  general  intelligent.    Leases  not  universal. 

5.  Implements. 

Flough  with  two  wheels,  and  drawn  by  three,  four,  or  five 
norses,  or  cattle  in  a  line  walking  in  the  furrow.  Thirty  years 
jigo,  wheels  were  first  applied  to  the  fore  end  of  the  beam,  and 
it  was  found  that  by  pittning  the  ploughs  a  Utile  deeper,  and 
setting  the  wheels  so  as  to  prevent  its  drawing  in  too  tfeti>,  the 
wheels  were  a  sufficient  gnide,  and  the  plough  requiied  no  one 
to  hold  it,  except  in  places  of  ditficulty  ;  one  person  attending 
was  therefore  sufficient  to  drive  on  the  team,  turn  the  plough 
in  and  out  at  tlie  ends,  or  gnide  it  in  particular  hard  or  Mift 
place*.  Soon  af;er  another  furrow  was  added,  by  slippmg  an 
additional  Iteam  to  the  off  side  of  the  former  one,  somewhat 
lengthened,  with  foot-share  and  shelboard  ;  the  same  number 
of  whtels,  viz.  one  on  each  side,  guiding  the  two  furrows. 
Among  the  uncommon  implements  may  be  included,  a  rack 
and  manger  for  four  colts  on  whtels,  to  be  drauTi  from  one 
pa.sture  to  another.  It  is  square  in  the  plan,  and  therefore  each 
colt  has  a  side  to  itself,  and  cannot  kick  or  bite  at  the  others; 
a  break  for  shoeing  oxen ;  a  fastening  for  ewes,  to  lessen  the 
fatigue  of  the  ram  during  copulation  ;  and  also  several  ploughs, 
rakes,  &c.  the  invention  of  Ilaiilbrd  and  Co.  at  Haihcm,  near 
Leict-ster. 

6.  Arabic  Land. 

Many  farms  have  none.  Drilling  corn  crops  principally  in- 
troduced ;  but  not  for  turnips,  even  at  Dishlev ;  thought  to 
lose  ground ;  cabbages  and  rape  a  good  deal  cultivated  on  the 
soils  too  strong  for  turnips. 

7.  Grass. 

Excellent  meadows  on  the  rivers  and  rills;  fertilised  by  in- 
undations ;  upland  pastures  sometimes  manured.  Stilton 
cheese  made  m  most  villages  about  Mtlton  Mowbray.  On 
the  Trent,  considerable  patches  of  reed,  wluch  pay  as  well  as 
the  best  meadow  land. 

8.  Gardens  and  Orchards. 

Gardens  much  w  anted  to  cottages  ;  orchards  rather  neglect- 
ed, though  the  soil  is  in  many  places  well  adapted  for  them. 

9.  Woods  and  Plantations. . 

Few,  excepting  about  gentlemen's  seats,  and  in  the  hetlgc- 
rows.  Willows,  as  i^llards,  grown  on  Dishley  and  other  farms, 
to  supply  stuff  for  hurdles,  rails,  and  gates. 

10.  Xmprovcincnfs. 

Elkington  was  a  good  deal  employed  by  the  proprietors.  Ir- 
riL-ation  more  extensively  practiiedin  tliis  county  than  in  most 
others. 

n.  Live  Stock. 

Cattle,  the  long-homed  breed.  WTiat  was  the  particular 
hreed  of  cattle  in  I^icestershire  before  the  middle  of  the  last 
century-,  al>out  which  time  Bakewell  began  his  exertions,  ii  is 
difficult  to  determine;  i)erhaps  there  was  not  any  di^iinct 
breed,  with  particular  specific  characters,  whereby  they  might 
be  distinguishfd ;  although  there  were  always  great  n'umbtrs 
bred,  yet  the  produce  was  never  equal  to  the  5Uppl>  of  the 


county :  there  always  was,  and  still  is,  an  inflni  from  Ireland, 
>Vales,  Scotland,  Shropshire,  Stattbrdshire,  Herefordshire, 
Northumberland,  and  Lancashire;  the  latter  of  which  were 
most  prohably  the  stock  from  which  Dakewell  began  his 
breetl.  H  is  tirst  best  cows,  it  is  believed,  were  artfullv  obtained 
frorn  Webster  of  Can  ley,  in  Warwickshire  ;  and  his  famous 
bull,  Twmienny,  was  bred  from  one  of  these  cows,  or  from  one 
prucured  from  Phillips  of  Garrington,  and  a  bull  fiom  North- 
umberland. From  these  beginnings,  with  great  judgment 
and  attention,  in  a  short  time  he  reared  some  beautif'ul  cattle  ; 
they  were  long  and  fine  in  the  honi,  had  small  heads,  clean 
throats,  straight  backs,  wide  quarters,  and  were  light  in  their 
bellies  and  offals;  they  were  gentle  and  quiet  in  their  tempers; 
they  grew  fat  with  a  small  proportion  of  food,  but  gave  less 
milk  than  some  other  breeds.  Some  years  ago,  B:ikewell  put 
three  new-milched  cows  in  three  separate  stalls,  a  Iloldemess, 
a  Scotch,  and  one  of  his  own  breed;  the  Holdemess  ate  most 
food,  and  gave  much  the  greatest  quantity  of  milk  ;  the  Scotch 
ate  less  food,  and  gave  less  milk,  but  produced  most  butter ; 
his  own  cow  ate  least  food,  gave  the  least  milk,  and  made  the 
least  butter,  but  laid  on  the  most-tlesh  :  hence  it  will  follow 
that  the  Dishlev  cattle  are  most  adapted  for  the  grazier,  and 
the  produce  of  beef.  No  man,  perhaps,  ever  made  more  com- 
parisons between  the  different  breeds  of  c-:ttle  than  Bakewell, 
and  no  one  that  was  able  to  tell  so  much  has  told  us  so  little 
about  thera.  Many  capital  herds  of  cattle  in  the  county,  and 
a  number  of  dairies,  from  which  great  quantities  of  cheese  is 
sent  to  market. 

i^heep.  The  present  stock  consists  of  three  varieties,  the  old 
and  new  Leictstei,  and  the  forest  she  p.  7  he  old  breed,  which 
is  spread  over  Northamptonshire,  A\'arw  ick,  and  iincolnshire, 
are  an  improvement  on  the  ancient  stock  of  the  common  fields. 
The  new  breed  Bakewell  produced  by  breeding  from  selected 
slteep  from  his  neighbours'  flocks,  or  those  of  the  Gibbers.  A 
ram  society  was  formed  by  Bakewell  and  others,  and  still 
exists,  the  object  of  which  wasa  mono])oly  of  ram-let'ing.  The 
late  Bakewell  bound  himself,  and  his  successor,  Honej bourne, 
binds  himself,  not  to  engage  nor  show  his  rams  to  any  person 
till  the  members  of  the  society  have  seen  them  and  are  sup- 

£lied,  and  not  to  let  a  ram  to  any  person  within  fifty  miles  of 
dcester,  for  a  less  sum  tlian  fifty  guineas,  for  which,  and 
other  pri\ileges,  the  society  pay  a"  large  annual  sum ;  and 
Honeyboume,  and  the  other  members  of  the  society,  con- 
fine themselves  not  to  sell,  nor  to  lei,  their  ewes  at  any 
price,  nor  lo  show  their  rams  at  any  public  fair,  nor  at  any 
other  place  than  their  own  houses,  and  that  only  at  stated 
timt^,  from  the  Sth  of  June  to  the  8th  of  July,  and  again 
from  the  Sth  of  September  till  the  end  of  the  season ;  with 
several  other  regulations  of  a  similar  tendency. 

Ram-ietiing  alone  has  produced  to  Bakewell  5000/.  in  one 
year.  The  greatest  prices  were  paid  about  17S9  ;  since  that 
time  they  have  declinec  ;  still,  about  1807,  from  sixty  to  one 
hundred  guineas  have  been  given  for  the  use  of  a  rani  for  one 
season.  Much  curious  information  on  this  subject  will  be 
found  in  the  report. 

Fotdinf^  is  not  practised. 

Fattini^  is  practised  as  usual  with  grass,  and  in  winter  and 
spring  with  artificial  food.  Bakewell  frequently  fattened  sheep 
in  stalls;  in  three  davs  thej-  were  reconciled  to  their  confine- 
ment, and  began  to  feed.  "  Further  than  this,'*  the  repoiter's 
informant,  Bakewell's  successor,  '*  knows  not,  or  is  not  inclined 
to  communicate." 

The  forest  sheep  are  confined  to  Charrwood  :  they  are  grey- 
faced,  and  partially  horned,  but  now  almost  extinct. 

Horses  have  been  bred  in  Lcicestei-shire  from  time  imme- 
morial, and  the  breed  considered  superior.  Bakewell  went 
through  Holland  and  Flanders  and  purchased  some  Friesland 
mares,  which  excelled  in  those  points  wherein  he  thought  hts 
own  horses  defective,  from  which,  with  great  labour,  expense, 
and  judgment,  he  produced  some  capital  horses,  and  in  par- 
ticular, his  famous  horse  (iee,  the  noblest,  and  most  complete 
and  beautiful,  creature  of  the  kind  that  had  been  seen  in 
Europe.  How  far  his  elegant  points  were  adajited  for  the 
labour  that  hordes  of  this  sort  are  principally  designed  to  per- 
form, is  a  question,  pei^haps,  undetermined  ;  be  this  as  it  may, 
beyond  all  controversy  he  was  string  and  handsome,  and  com- 
manded the  admiration  of  all  who  saw  him  ;  for  a  time  he  whs 
the  first  subject  of  conversation,  and  almost  the  wonder  of  the 
dav  ;  he  was  taken  to  Tattersall's,  and  shown  there  to  the 
nobility  and  gentrv,  with  great  approbation ;  and  Bakewell 
had  the  honour  of  showing  him  personally  to  Geo.  III.;  he 
is  said  to  have  been  ver>'  quiet  and  docile,  and  Bakewell,  m  de- 
scribing his  points,  invited  his  majesty  to  touch  him,  which 
was  declined.  He  was  killed  by  lightning,  in  his  pasture. 
The  jiresent  horse-svstem  at  Dishle'y  is  this:— Three  or  four  very 
capital  black  stallions  are  constantly  kept ;  these  are  occasion- 
ally worked,  and  are  always  rendered  docile  enough  for  that 
purpose,  if  wanted  ;  those  kept  at  home  cover  at  two  guineas 
the  mare,  and  those  let  out  never  at  less  than  one  guinea. 
Eight  or  ten  brood  mares,  of  the  same  stout  black  breed,  are 
also  kept,  but  no  geidings ;  these  do  all  the  farming  work  of 
betweeTi  400  and  500  acres,  with  occasional  assistance  from  the 
stallions,  as  well  as  from  bullocks  and  heifers  ;  of  the  mares,  all 
that  are  fit  are  put  to  the  horse,  of  which  three  are  reckoned 
upon  the  average  to  rear  two  foals,  allowing  one  in  three  for 
casualties.  ^  ... 

Assvs  used  in  manv  parts  of  the  county  for  carrying  burdens, 
and  lately  introduced  as  farmer's  stock;  especially  for  clearing 
green  croi)s  from  clayey  soils,  in  wet  weather,  their  step  beine 
light.  Tlie  turnip  panniers  open  at  bottom,  to  let  out  the  load- 
J.ord  Moira  had  Spanish  stallion  asses,  fourteen  hands  high, 
which  he  let  out  to  cover  at  two  guineas  a  mare. 

Mules  have  long  been  in  use  for  the  saddle,  road-work,  and 

Hot's  greatly  improved  by  various  breeds.  Honeyboume's 
seem  to  have  a  cross  of  the  wild  boar.  Astlev's  is  Iwlween  the 
Chinese  and  Berkshire.  At  Donnington  is  a  Gcnnan  l>oar,  the 
bacon  from  whose  progeny  is  of  extraordinary  sweetness  and 
good  flavour.  ,         ^       , 

Decs  attended  to,  but  not  so  much  as  they  deserve. 

12.  political  Economt/.  ^       .  ^, 

The  roads  in  the  north-west  of  the  county,  m  the  neighiiour  • 

hood  of  Lontihborough  and  Ashby,  are  many  of  them  laid  out 

unon  the  concave  system.  ,  .  t  .  •* 

Bakewell  and  others  were  advocat»>s  for  this  system  ;  but  it 

does  not  appear  that  ihcj  are  considered  lo  be  attended  with 
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any  advantages  bji- those  who  live  beside  them,  and  constantly  I  lntj3i  aho  cotton-works,  hats,  patent  net-lace  for  veils,  &c. 
use  them.  \'arious  railways  and  canals.  Manutactures,  wool-  The  Leicestershire  and  RuUandihire  a^cultural  fiociet;  esla- 
combing,  woollen  yam,  worsted,  and  especially  worated  itock-  |   bli»hed  1794. 


eat  from  the  crib,  it  is  turned  half  round  for  them  to  tread  and 
dung,  &c.  in  theoppOMte  direction.  (./T^.  lOOl.)  Tumip-slicers, 
chall-cutters,  bruLiers,  slate  cisterns  as  inilk  vessels,  &c. 
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/"arm -Aoujei  as  in  other  counties;  a  few  good  ones  recently 
erected.  One  of  the  most  complete  farmeries  is  that  of  the 
Earl  of  Chesterfield,  at  Uretby  Park  ;  it  is  of  hewn  stone,  slated, 
and  combines  a  general  farm-yard,  dairy  court,  and  Iwopoultry 
courts,  including  pheasaniri^.  Buildings  in  general  roofed 
with  grey  stone  or  other  slate;  water,  in  some  cases,  conduc(ed 
down  from  gutters  by  a  light  wooden  rod,  down  which  the 
water  runs  as  well  as  if  it  were  in  a  spout  or  tube,  and  not 
blown  about  by  the  winds,  as  it  would  if  no  rod  were  there. 
Fireproof  floors  made  bv  arching  them  with  hollow  bricks  ; 
in  the  cottages,  cast-iron  ovens  by  the  sides  of  the  fires  very 
common,  and  also  iron  cisterns  for  hot  water ;  both  these 
uere  oriuinally  brouglit  into  notice  by  the  Griffin  foundry, 
about  ITTS. 

Voltages  better  than  in  most  other  counties  ;  some  good  ones 
erected  by  the  principal  manufacturers  and  noblemen.  \'irgin's 
bower,  or  other  beautiful  flowering  creept-rs,  and  shrubs,  and 
plants,  are  not  uncommon  at  the  cottage  dcors  in  this  county, 
among  other  indications  of  their  attention  to  neatness  and  of 
thf  ir  comforts,  compared  with  the  inhabitants  of  the  miserable 
huts  in  many  other  districts. 

4.  Occupation. 

Farm^  generally  of  small  si?*  ;  farmers  rank  higher  in  intel- 
ligence than  those  of  most  southern  count;es  ;  nothing  hut 
leases  and  larger  occupations  wanting  to  render  this  one  of  tlie 
most  improved  counties  of  England.  liest  farmers  also  at 
same  time  manufacturers  or  miners. 

5.  Implement  a. 

Swing  jiloughs  and  pair;  one-horso  carts;  good  harrows 
(Jft'.UWj.J;  weeding  scis^ars,  forclippingort'weedsamongcom 
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771)9.  DERRYSHIRE.  A  mountainous  nnd  hilly  surface  of  622.080  acres  of  p:reat  variety  of  soils,  but 
more  remarkable  for.  its  mining  and  manufacturing  productions  than  its  agriculture.  It  is,  however,  at 
the  same  time  both  a  corn  and  pasture  county,  and  noted  for  its  cheese  ;  it  is  every  where  full  of  ingenuity 
and  interest ;  and  the  Report  by  Farey,  in  three  volumes,  is  one  of  the  most  interesting  and  valuable  of 
the  county  reports  :  it  is  an  example  of  extraordinary  industry,  research,  and  excellent  general  views, 
and  will  be  read  with  great  profit  by  every  class  of  readers.  Farey,  indee{l,  was  a  philosopher  ahead  of 
the  age  in  which  lie  lived.  {Broivn's  Detbmkhe,  l7i>*.  Farey's  Agricultural  and  Mineral  Survey. 
3  vols.  1811  to  1S15.     Marshal's  liev.  1812.) 

1.   Geographical  State  and  Circumstances. 

Climate.  Cold  on  the  lulls,  but  mild  in  the  plains  ;  in  the  vales 
hoar  frosts  often  injurious ;  no  prevailing  winds ;  rain  about 
twenty-eight  inches  per  annum. 

Soil  very  various,  chiefly  calcareous. 

Minerals.  Lead  and  iron  those  chiefly  worked ;  also  some 
zinc,  calamine,  black  jack,  manganese,  sulphur,  &c. ;  coal, 
lime,  alabaster,  slate,  freestone,  paving  stone,  rolling,  grinding, 
scythe,  and  cutlers'  stones,  and  a  variety  of  others,  both  for  use 
and  ornament,  as  spar,  &c.  Clay  in  some  districts,  as  at  Over- 
moor,  is  burned  by  spadefuls,  dried,  and  mixed  with  small  coals 
iu  heaps,  for  the  roads.  E.  M.  Munday,  Esq.  of  Shipley,  formed 
his  private  roads  of  a  sort  of  bricks,  made  without  the  corners 
to  avoid  the  duty. 

Water.  When  scarce,  drinking  ponds  made  by  puddling  and 
paring  in  the  (Gloucestershire  manner.  An  arti6ciai  pond  dis- 
covered in  180S,  concealed  under  peat,  the  head  of  which  was 
puddled  in  the  centre  :  a  proof  that  puddling  is  no  new  art. 
Stone  cisterns,  placed  in  the  lines  of  neatly  cut  thorn  hedges, 
serve  to  supply  two  fields :  the  water  brought  to  them  in  thin 
zinc  pipes,  as  being  cheaper,  and  perhaps  more  durable  than 
lead. 

'2.  Estates. 

Of  various  sizes  as  in  other  counties ;  managed  by  attorneys, 
at  a  low  salary,  who  make  it  up  by  law  business,  and  other- 

3.  Buildines. 

Chatsworth,  Keddlestone,  and  some  other  noble  stone  man- 
sions in  tbis  county  ;  some  good  houses,  covered  with  cement 
(known  in  London  as  Atkinson's),  made  from  clay  stones  found 
on  Lord  Mulgrave's  estates  in  Yorkshire,  and  which  Farey  con- 
siders as  superior  to  that  made  from  the  clay '.alls  of  the  London 
clay  stratum.  Grottos  frequent,  fitted  up  with  the  spar  of  the 
county.  At  Asbover  a  frize  of  a  chimney-piece,  representing  a 
section  of  the  strata  taken  across  the  parish.  At  Chatsworth, 
and  various  places,  the  spits  in  the  kitchens  turned  by  water- 
wheels,  of  the  overshot  kind,  supplied  by  small  lead  pipes.  Hair 
lines,  in  covered  boxes,  placed  on  drying  parts,  and  the  lines 
wound  and  unwound  by  a  handle,  for  drying  clothes.  Atseveral 
houses  foot  lath-wheels,  turning  spindles,  on  which  were  other 
wheels,  dressed  with  emery  for  cleaning  knives;  also  brush 
spindles  for  boots  and  shoes,  as  at  the  Angel  Inn,  Oxford  ;  boot- 
rack,  in  which  boots  are  reversed  on  upright  pins  and  taken  off 
by  a  stick,  which  prevents  dust  settling  inside  the  boot. 


ground;  weeding  pincers  ;  threshing- 
iiiaciunes;  ca»i-iroii  ritk  stands;  catUe  cribs  mounted  on 
pwits,  wbikh  turn  round  on  a  pin,  so  that  when  the  rattle  have 
well  trodden  the  litter  on  the  two  oppo^ite  sidus,  in  standing  to 


6.  Enclosures. 
In  setting  out  fences,  less  attention  paid  to  separating  the 

different  kinds  of  soils  than  is  requisite  ;  whIIs  frequent  ;  and 
holes  often  made  in  them  for  pas-v  ng  sheep ;  to  be  ciosetl  when 
not  wanted  by  a  flat  stone;  slacked  lime  pi  istcred  on  the  face 
of  a  newly  planted  hedge  (as  clay  is  in  Norfolk),  to  prevent  the 
weeds  from  rising.  Young  thorn  hedges,  with  a  northern 
aspect,  do  best,  as  the  morning  sun  in  spring  injures  the  bud  of 
those  facing  the  south  when  j'revipusly  covered  with  frost. 
Roots  of  thorns,  sometimes  planted  as  sets  with  success ;  old 
thorn-hedges  etfectually  rtnewed  by  cutting  off  the  shouts 
below  the  suiface  of  the  ground;  the  rools  then  throw  up 
vii;orous  shoots.  Neatly  dipt  hedges  at  Ashbourne.  Magne- 
sian,  lime>tone,  and  marly  soils  found  to  suit  the  holly  better 
than  any  other. 

7.  Arable  Land. 

Onl_\  one  Kfth  of  the  county  in  aration ;  formerly  six  horses 
were  generally  employed  in  ploughing,  now  only  two  ;  turnips 
drilled  in  the  Northumberland  manner  in  various  places ;  some 
wheat  dibbled ;  oats  a  good  deal  cultivated,  and  oat-cakes  or 
Haver  (Ger.)  cake  made,  by  pouring  sour  dough  on  a  hot  stone : 
a  sprinkling  of  parsley  sown  with  clover  to  prevent  cattle  hov- 
ing;  sides  of  oat  ricks  tucked  in  witli  a  s,paac,  to  leave  no  loose 
straws  for  sparrows  to  rest  on. 

C'hanumme  •*  is  cultivated  to  a  very  considerable  extent  on  the 
Uniestone  and  coal  strata  near  Ashover;"  the  flowers  are 
picked  by  children,  dried  first  in  the  shade  and  then  on  a 
malt-kiln,  afterwards  packed  tight  into  bags,  and  sent  to  the 
London  druggists ;  the  crop  stands  three  years,  and  then  gets 
weedy  and  declines." 

Wnad  cultivated  on  a  small  scale. 

nidnw-wort  (Genista  tincti.ria)  infests  old  pastures,  and  is 
pulled  when  in  flower,  and  dried  and  sold  to  the  dvers. 

Yarrow  (^chill6a  >/illef61ium)  is  in  some  places  also  taken 
up,  tied  in  bunches,  and  dried  for  the  dyers. 

Vaia-ian  (Vute riana  ofUcinhlifi)  is  grown  at  Ashover,  and  also 
elecampane  (i'nula  Hel^niuni),  lavender,  peppermint,  and 
rhubarb,  on  a  small  scale,  in  one  or  two  places. 

Truffles  (Tuber  cibarium)  collected  in  various  places,  espe- 
cially und  rtheshadeofthebeech  trees,  and  on  dry  hedge  banks, 
lioses  formerly  cultivated  for  tlie  flowers,  but  not  at  present. 

8.  Grass. 

Three  fifths  of  the  county  under  permanent  grasses  (though 
it  appears  by  the  marks  of  ridges  to  have  been  fonnerly  every 
where  arable),  and  the  api>Iication  chiefly  cheese-making. 
Droppings  of  cattle  and  horses  on  pastures  spread  by  rakes,which 
injure  the  grass  less  than  any  other  implement.  Fern  and  other 
weeds  collected  from  wastes,  and  dried  and  burned,  and 
their  a^hes  made  into  balls,  and  laid  aside,  to  be  used  as  ley  for 
washing.  This  practice  declines  with  the  frequency  of  enclo- 
sures. MTien  worms  are  engaged  forming  worm-casts  in 
fields,  scatter  barley  chaff,  fresh  and  dry  from  the  winnowing 
machine,  which,  sticking  to  the  worms  when  they  come  out, 
prick  them,  and  prevent  their  return  to  their  holes,  till  rooks, 
iScc.  dcvDur  them. 

9.  Gardens  and  Orchards. 

(Jttod  market -gardens  at  all  the  principal  towns,  and  few  of 
the  farm-houses  and  cottages  without  gardens.  "  .Samuel 
Oldknow,  Esq.  of  Mellor  keeps  a  professed  gardener,  on  three 
acres  of  rich  sheltered  land,  by  the  river  (ioyte,  on  the  Cheshire 
side  of  it,  who  cultivates,  gathers,  prepares,  and  delivers  all 
the  useful  vegetables  and  common  garden  fruits  in  season  to 
his  cotton  mill  work-people  and  tenants,  and  renders  an  account 
once  a  fortnight  to  the  mill-agent,  who  deducts  what  they 
have  purchased  from  the  garden  from  their  several  wages  ; 
the  perfection  and  utility  of  his  arrangement  for  these  purposes 
cannot  but  prove  highly  gratifying  to  those  who  wish  to  see  the 
labouring  classes  well  and  comfortably  provided  for  from  the 
fruits  of  their  industry.  Proper  rooms,  fur  drying,  cleaning, 
and  iircserving  g.nrden-seeds  and  fruits,  and  his  wool-chamber 
and  other  like  offices,  are  attached  to  the  gardener's  house,  and 
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placed  andtr  his  care. '  A  most  productive  garden  at  Helper, 
on  a  verv  jioor  soil,  but  irrigated  in  winter  from  a  cesspoo',  in 
which  cenirL-s  the  liquid  manure  of  tifty  cottages,  belonyini;  to 
Messrs.  Strutt's  cotton  mills. 

Ordtards  seldom  planted,  though  the  soil  is  wcU  adapted  for 
them  in  many  placcs. 

10.   IVoods  and  Plantations 

A  good  many  coppices,  the  produce  of  which  is  nmch  in 
demand  both  for  mining  and  agricuhural  purposes.  Sir  Joseph 
Banks,  at  Ashover,  has  planted  some  exposed  sites  in  a  new 
manner :  first  planting  narrow  slips  of  Scotch  fir  at  the  dis- 
t.Hnce  of  100  vards,  then  intersecting  iheni  by  others,  so  as  to 
leave  the  surface  checkered  ;  after  the  Scotch  firs  are  grown  a 
few  years,  it  is  the  intention  to  fill  the  intervening  patches  with 
arches,  at  such  a  distance  as  that  they  will  never  require  an., 
thinning.  This  plan,  as  Farey  justly  hints,  is  more  ingenious 
or  fanciful  than  likely  to  be  useful ;  the  mixture  of  the  larch 
and  Scotch  firs,  with  a  proper  attention  to  thinning,  would  be 
a  mo  e  effectual,  speedy,  and  economical  mode  of  producing 
timber.  Some  judicious  observations  on  pruning  trees,  and  the 
propriety  of  Vontey's  mode,  pointed  out  by  various  examples. 
Heuge  row  trees,  sparingly  introduced  and  well  trained,  are 
nearly  all  that  fertile  agricultural  land  ought  to  contribute  to  tlie 
national  stock  of  timber.  Key-bearing  a->h  trees,  or  am  forest  tree 
much  given  to  bearing  seeds,  no  longer  increases  much  in  tim- 
ber, ana  therefore  ought  to  be  cut  down  ;  hence  male  ashes  pre- 
fcral'le  to  females,  or  such  as  have  both  male  and  female  flowers 
on  the  same  tree.  The  use  of  the  spray  and  buds  of  the  oak 
as  hark  recommended,  as  practised  in  Cheshire  and  South 
AV'ales;  when  collected,  they  should  be  iramediatelv  sent  to  a 
mill  and  crushed.  A  most  complete  seasoning  kiln  for  timber  at 
Belper.  Timber  often  sold  by  ticket  sale,  —  thus  described  :  the 
vender  meets  rhe  proposed  purchasers,  writes  his  price  in  an 
envelope,  and  puts  it  in  a  glass  ;  the  oMerers  do  the  same  ;  the 
vender  opens  the  envelopes,  and  if  any  price  comes  up  to  his, 
then  he  accepts  it,  if  not,  the  process  is  three  times  repeated, 
and  then  the  vender  must  show  his  price,  if  none  has  come  up, 
but  not  if  anv  one  has  gone  beyond  it-  In  felling  trees  with  an 
axe,  cut  dishiHg,  if  young  shoots  are  expected  tosucceed,  as  the 
sooner  the  centre  rots  the  belter  the  wavers  thrive.  Larch  trees 
bear  neg'ect  better  than  any  others,  as  they  never  produce 
timber  bough';. 

Birch  trine  has  been  made  from  an  open  grove  of  about  100 
tiirch  tr^es,  near  Overton  Hall,  for  sixty  or  seventy  years  pist. 
Thirty  trees  or  more  are  tajiped  in  a  se^on,  about  s'ix  or  eight 
inches  aliovetheground, in  31arch.  A  piece  of  bark,  about  three 
(Quarters  of  an  inch  in  diameter,  is  cut  out  with  a  gouge,  and 
the  wood  penetrated  an  inch  or  more ;  an  iron  spout  (^pf^.  1005.a). 
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is  then  driven  into  the  bark  bt- low  th-  hole,  which  conducts  the 
sai>  to  a  bottle  (c).  In  warm  weather  the  holtirs  soon  grow  up, 
and  will  cea;ietorun  in  four  or  iivs  tiays  ;  but  in  windy  weather 
lliey  will  run  for  a  month.  Some  trees  will  run  twfenty-four 
gallons  in  twenty-four  hours,  others  not  h;.lf  a  pint.  The 
water  is  sold  at  sixpence  a  gallon,  to  those  who  make  small 
wine  as  a  substitute  for  smcill  bi^tr.  If  the  water  is  scalded 
(not  boiled),  it  may  be  kept  a  month  before  it  Js  made  into 
wine;  if  not,  it  will  not  keep  above  a  day  or  tuo.  For  making 
the  wine,  two  pounds  of  coarse  sugar,  and  a  quarter  of  a  pound 
of  Malaga  raisins,  are  added  to  every  gAlion  of  birch  water, 
when  cold  ;  it  is  then  boiled  about  an  hour,  until  it  Is  observed 
to  grow  clearer,  when  it  is  set  to  cool  ;  and  when  abt-ut  at  the 
same  heat  that  beer  is  set  to  work,  a  toast  of  I-read,  spread 
with  yeast,  is  put  into  it,  and  for  four  days  sudered  to  work 
frecl,,  when  it  is  barrelle*!,  and  the  same  quantity  of  raisins  as 
before,  and  about  an  ounce  of  isinglass  to  every  twenty  gallons 
is  added.  It  seldom  works  out  of  the  barrel,  and  in  two  or 
tbre.'  wteks  is  ready  for  close  bunging  down,to  remain  forthree 
months,\vhen  it  should  be  bott'ed  otf,  and  in  two  or  three  wteks 
after  it  is  fit  for  drinking,  but  is  the  better  for  keeping  long*  r. 

11.  Iniprovonent. 

.M.ignesi,.n  or  hot  lime  very  thiidv  spread  has  its  inimical 
properties  ;  and  it  would  seem  such  limes  may  be  used  \\  here 
a  stimulant  rather  than  an  addition  of  calcareous  earth  is 
required.  lime  over-burned  mUts  and  runs  togLther,  will  not 
slack,  and  becomes  useless;  the  constquence  of  too  strong  a  fire 
being  applied  to  magnesian  limes  more  csi>ecially.  Might 
not  the  dried  mud  of  limestone  roads  bs  used  instead  of 
lime  ?  Many  bone  mills  in  use :  (hey  are  comijosed  of 
ratchet-like  iron  wheels  and  rollers,  between  which  the  back- 
bones of  horses,  with  their  adhering  rihs,pass  with  facility,  and 
are  crushed  into  small  pieces  ;  the  bones  collected  in  London, 
from  the  churchyards  and  other  sources;  Jieven  quarters  dress 
an  acre.  Coal  ashes  almost  entirely  neglected,  though  a  valu- 
able manure.  Importance  in  draining  of  bearing  in  mind  the 
difference  between  surface  and  spring  draining,  and  bog  and 
upland  draining. 

12.  Live  Stock. 

Cow  stock  for  the  dairy  the  prevalent  stock  in  Derbyshire  ; 
no  particular  bretd  ;  no'.iced  nine  breeds  and  nine  crosses  of 
these.  Many  consider  that  rather  poor  land  makes  the  best 
cheese,  and  old  sward  more  and  better  than  artificial  pra&ses. 
In  some  cases  some  slacked  .ind  powdered  lime  strewed  on  the 
willow  trees  within  tl\e  reach  of  cows,  to  prevent  their  eating 
them,  and  tasting  the  butter.  Milk  set  to  raise  its  cream  in 
yellow  dishes,  with  tips  ;  in  some  places  in  slate  troughs;  car- 
ried home  in  susp  luUd  tubs.  (./i^.  KiOG.) 

Sheep.  Ten  dillerent  breeds,  and  seven  crosses  of  these  and 
others  ;  wool  chambers  generally  form  a  part  of  the  accommo- 
dations of  the  fanneries. 

llnrnfs.  Thos?  of  r>erb%shire  ranked  next  to  those  of 
LcictstCTsliire,  for  being  stout,  Iwny,  and  clean-legged. 
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Asses  in  considerable  number  used  by  the  smaller  majiufac- 
turers,  and  in  the  coal-works,  potteries,  &c. ;  aho  on  the  iron 
railways. 

Sjvine.  The  Earl  of  Chesterfield  supplies  his  table  with 
delicious  sucking  pigs,  of  a  fortnight  old,  from  his  Otaheite 
sow  ;  plan  of  shaving  off  the  gristly  or  homy  projection  of  the 
snout,  to  prevent  digging,  recommended.  Tethering  by  the 
neck  al>o  suggested  tor  eating  down  sturdy  herbage  crops.  A 
pin  and  screw  to  be  used  Uke  those  for  fixing  down  Salmon's 
harmless  man-trap.    \Traiu.  Soc.  Arts^  vol.  xxvii.  p.  183.) 

Poultrtf.  The  Earl  of  Chesterfield's  poultry  yards  at  Bretby, 
perhaps  as  complete  as  any  in  the  kingdom.  The  roosting- 
house  is  well  contrived,  with  covered  places  for  the  ducks  and 
geese  under  the  fowls,  and  the  whole  is  constantly  kept  strewed 
with  fresh  saw-dust.  The  sitting-house,  and  which  serves  aUo 
for  laying,  is  furnished  with  flues,  to  preserve  an  equal  temper- 
ature in  frosts.  In  the  feeding -houses,  the  fronts^  partitions, 
and  floors  of  the  pens,  are  all  of  lattice-^^'ork,  wnich  readily 
lake  out  in  order  to  wash  them  thoroughly  ;  shallow  drawers 
with  fresh  sawdust  pass  under  each  pen  to  catch  the  dung. 
The  fatting  poultry  are  fid  twice  a  dav,  and  after  each  the 
food  is  taken  awav,'  and  the  daylight  excluded,  for  them  to 
rest  and  sleep. 

A  breed  otbron-n  American  turkeys  at  Brailsford  ;  they  roost 
upon  trees  or  the  high  parts  of  buildings  ;  cocks  weigh  twenty 
pounds  when  fat,  but  the  hens  much  smaller. 

Geese  when  let  out  have  a  stick  about  two  feet  long  slung  be- 
fore  the  breasts  of  the  o!d  ones,  which  is  found  to  prevent 
them  creeping  through  hedges,  &c. ;  feed  on  Fistrica  fluftans, 
&c.  When  waters  are  much  impregnated  with  lime,  the 
eggs  of  geese  and  ducks  that  frequent  them  are  so  much  thick- 
ened that  hatching  becomes  difficult. 

Hens.  At  Fleshy  a  fine  breed  of  black  fowls  ;  round  ■^^''ingt  r- 
wonh  many  game  fowls  kept  for  cocking.  In  Tnnsley  the 
cockpit  convtrledinto  a  methodist  meeting-house.  Eggs  pre- 
served hung  in  nets,  and  turned  into  a  fresh  position  each  day  ; 
this  being  the  main  essential  in  preserving  eggs,  whose  yolks 
subside  slowly  w  hiii  left  unmoved,  and  come  at  length  to  touch 
the  shells  on  the  lower  side,  when  rottenness  almost  immedi- 
ately commences. 

Dees  kept  in  various  jilaces. 

Fish.  Certain  ponds  in  Sir  Thomas  Windsor  Hunlocke's 
Park,  in  Wingerworth,  are  appropriated  to  the  feeding  of  cas- 
trated male  carp  and  tench,  which  are  found  very  superior 
in  size  and  flavour  to  other  fish  ;  the  late  Sir  A\'indsor  Hunlocke 
saw  tins  practist  d  .n  Italy,  many  years  ago,  and  had  one  of  his 
servants,  who  \vas  with  him,  ins'ttucted  in  jierforming  the  ope- 
ration ;  which  is  less  diflRcult  or  dangerous  than  might  be  sup- 
posed, and  in  consequence  of  which,  not  move  than  one  in  four- 
teen or  fifteen  of  the  fish  die. 

Angling  permitted  at  Combs-brook  reseiToir  of  forty-five 
acres,  the  angler  paying  sixpence  per  ]iound  for  the  fish  taktn. 
Salmon  jmss'and  tr;.p  on  the  Derwent,  at  Belper  bridge. 

S\.  liural  Ecoiioyny. 

Rewards  are  offered  by  the  Agricultural  Society  at  Derby,  as 
by  most  olhtrs  in  the  kingdom,  for  long  and  meritorious  hired 
or  day  service,  but  seldom  for  having  performed  the  greatest 
quantities  of  ,ub  work,  or  earned  the  most  money  by  such  at 
fair  prices.  At  the  beginning  of  the  present  century,  it  was  cal- 
culated, taking  the  labourer's  wages  at  two  shillings  and  six- 
pence iwr  day,  that  he  must  work  four  and  a  ha!f  times  as  many 
days  to  earn  the  same  quantity  of  food,  as  from  thrte  to  live 
ceniuries  batk  he  could,  when  his  daily  wages  was  from  four- 
pence  to  twopence  per  day  '.  Part  of  this  was  doubtless  occa- 
sioned by  the  many  idle  saints'  days  which  the  church  of 
Rome  imposed  on  the  i»eopIe  at  the  earlier  periods. 
14.  Political  Economy. 

Various  concave  roads  formerly,  made  through  the  influ- 
ence of  Joseph  Wilks,  Esq.  of  Measham  ;  these  in  a  very  in- 
different state,  and  illustra'e  the  absurdity  of  the  principles  on 
which  they  are  constructed.  To  level  across  a  road  a  string 
level  used.  It  consisted  of  a  piece  of  boxwood  eleven  inches 
long,  one  and  a  half  broad,  and  one  and  a  quarter  deep,  into 
the  top  of  which  a  spirit-level  tube  was  deeply  sunk,  and  to  the 
top,  at  each  end  of  this  level,  several  yards  of  strong  whipcord 
was  fastened.  In  using  this  instnmient,  a  labourer  was  i>lace<l 
on  each  side  of  the  road,  having  ihe  cord  in  his  hand,  which 
they  pulled  very  tightly,  and  steadily  against  earh  other,  and 
thereby  made  tne  bubble  assume  the  middle  of  the  tube  or 
either  end,  according  as  the  two  ends  of  the  string  were  held 
level  or  one  higher  than  the  other. 

Some  remains  of  wavy  roads  (.Vjil.),  but  nothing  to  justify 
any  deviation  from  the  general  form  of  sliglitly  convex  roads, 
with  straight  or  even  surfaces  as  to  length.  The  road  between 
Ripley  and  Little  Eaton,  where  washing  or  irrigation  has  been 
adopted  as  a  mode  of  clearing  \Cijm.  /?.  Af^.  vol.  i.)  was  "  miser- 
ably deep,  loose,  and  bad." 

In  Manuj'acUires  Perbyshire  ranks  next  to  Lancashire,  Staf, 
fordshirc,  and  Warwickshire. 
1 .  Trades,  JfC.  ticpemline  on  (he  Anhnal  Product*  r-fthc  conntij. 

Blanket- weaving,  and  scouring. 

Bonc-ciusbirg  mills. 
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Butter. 

Batton-mouUls,  of  horn  and  bone. 

Candle  making,  of  taUow. 

Carpet -weaving. 

Cheese. 

Curriers  or  leather-dressers. 

Fell  mongers.  , 

Fulling  mills. 

Ulue-raakers-  .    ,     .v. 

Leather  milU,  for  oiled  ami  chamois  leather. 

Meat,  heef,  lamb,  mutton,  pork,  veal. 

Shoe  factory.  . 

Skinners,  or  leather-dressers,  chamois,  *£C. 

Soap-makers. 

Stockings,  of  worsted. 

Tanyards.  .  .  j     ,  .u 

Woollen-cloth  factories,  yarn  spmnmg,  weavmg,  and  cloth 

Worsted  spinning,  for  tlie  hosiers,  by  hand  and  jennies. 
a.  TraiJes,  iS'C  depending  on  Anhnal  Subitaiices,  imported. 
Hat-making  and  unsplit  straw  hats. 
Silk-spinning  mills- 
Silk-stocking  weaving.  ,.«.,•  y...  * 
3.  Tradesy  A-c.  deimutini^  on  t'egetahie  Pritduciiom  qfthe  counttj. 
Basket  and  wicket  making. 
Besom  or  broom  do. 
Boat  or  barge  building,  for  the  cana  s 
Brewei'ies. 
Chamomile  flowers. 
Charcoal  burning  and  grinding. 
Charcoal  mills,  tor  grinding  it. 
Com,  barley,  beans,  oats,  peas,  wheat. 
Hoops  for  casks,  of  wood. 
Malt- makers. 

Mattresses,  chair-bottoms,  &c.  of  straw. 
MiUers,  flour  or  meal  makers. 
Sieves,  or  riddles  for  com. 
Shelling,  or  oat-meal  mills. 

Timber.  .      ,  ,.  . 

Turning  mills,  for  wood,  bobbins,  bowls,  cheese-vats,  dishes,  | 

tool-handles.  ,  I 

4.  Trades,  tS'C-  depending  on  Vegetahh  Sulstancea,  imported.  \ 

Bleach ing-houses,  and  grountls. 
Calico-printing. 
Calico-weaving. 
Cambric-weaving. 

Candle-wick,  bump  or  bomp  spinning -mi  lis 
Cotton -spinning  nulls. 
Dye-houses. 

Flax-spinning  mills,  linen-yam  mills- 
Fustian -weaving,  thicksets- 
Hop-bag  spinning  and  weaving,  wool-bags,  &c. 
Lace-weaving,  or  warp  frame-lace  makuig. 
Lace-working,  or  needle- working  of  frame-lace. 
Linen-w.eaving,  sheeting,  checks,  &c. 
Muslin- weaving. 

Nightcaps,  of  cotton  frame  knitting. 
Packthread  spinning,  string,  twine. 

Paper- making. 

Rope-making,  cords,  haltei-s. 

Sacking  weaving,  corn-bags. 

Sail-cloth  weaving. 

Stocking- weaving  ;  principally  of 
frame-knit. 

Tape-weaving  mills- 

Thread-suinning. 

A^^iipcord -spinning. 
6.  Trades,  ^-c.  depend'ntg 

Bakestone  making. 

Boiler-making,  of  v.rought  iron,  for  steam-engines. 

Brick-making,  building,  draining,  fire,  paving. 

Building-stone,  or  freestone,  ashler,  caping,  eaves-slates, 
gable-slones,  paving,  ridging,  grey  slates^  or  tilestones  and 
stack  posts. 

Cannon- b  lis,  or  shot  and  shells- 

Cannon-casting  and  boring. 

Chain-making,  iron  and  cast-iron. 

China-stone,  or  while  potter's  chest -pits. 

Cisterns  and  trouglis  of  stone,  to  hold  watt  r. 

Clay-pits,  brick,  china,  fire,  pipe,  poUery,  and  lile. 

Coal-pits. 

Coke-burning. 

Copperas-stone,  brasses  or  pyrites  pits. 

Fryingpans  of  iron. 

Grind-mills,  blade-mills,  grindstone  mills. 

Grindstones. 

Gypsum,  alabaster,  plaster. 

Hammer  mills,  forge,  tilt,  planishing  mills. 

Hoops  for  casks,  of  iron. 

Iron  forges  and  furnaces. 

Ironstone  pits,  argillaceous  ore. 
^^  Lead-mines,  or  veins  of  lead  ore. 

Lead-smelting  cupolas,  and  slag-mills. 

Lime-kilns. 

Limesttine  quarries. 

Malt-kiln  pi  ites,  of  perforated  cast-iron 

Marble  quarries. 

Marble  sawing  and  polishing  mills- 
Marl  pits,  for  manuring. 

Mill-stone  quarries. 

Nail-making,  of  cast-iron. 

clasp  (or  carjienter's),  and  spikes,  &c. 

horse-shoL\ 

shoe-makers. 

Ore  dressing  washing,  huddling. 
Patten  rings,  or  clog  irons. 
Pipe-making,  tobacco  pipes. 

Pipes,  of  earthenware,  hollow  bricks,  for  conveying  water. 

—  of  lead,  drawn. 

—  of  zinc. 

Plaster  of  Paris  work?,  gypsum. 

Potteries,  earthenware,  stoneware. 

Pot-slouLs,  pye  or  lump  stones  for  the  iron  forges. 

Puncheons,  stauncheons  or  I'rops,  for  the  coal  pits. 

Red-lend  works,  n'.Inium. 

Rivets,  pf  iron,  softened,  for  coopers,  boiUr-making. 


itton,  some  of  worsted 


I  Mineral  Products  of  ike  county. 


Rolling  and  slitting  mills,  for  iron  bars,  plate  iron,  nail  rods. 

Rotten-stone,  or  polishing  earth.  

Sand-pits,  casting  or  founders',  house-floor,  mason  «  mortar, 

scourintr,  and  scythe-stick  sand.       ... 
Saw  mills,  for  stone  and  wood,  also  with  circular  saws. 
Screws,  carpenters',  for  wood.  ,       v      ,    ■  ~ 

Scythe-sticks  and  stones  for  sharpenmg  scythes,  hay-knives. 
Sheet-lead,  mUled  lead,  rolled  lead.    Common  sheet-lead  u 

ca6t  by  most  of  the  plumbers  and  glaziers  of  Uie  county. 
Shot,  leaden. 

Spar-w^Sers' petrifaction  workers,  g>-psum,  calcspar,  fluor. 
Sulphur-works,  annexed  to  tlie  principal  smeltmg  houses. 
Tenter  hooks,  of  cast-iron,  softened. 
Tile-kihis,  draining,  gutter,  hip,  pan,  plane  and  riUge. 
Tire  for  carriage  wheels. 
AVherstones,  rubbers,  hones. 
M'bite-lead  works. 
W'ire-drawnig,  steel. 
Wire-working,  safes,  sieves,  screens. 
Zinc  mines,  blend  and  calamine. 
—  work,  malleable  plates,  wire  pipes,  &:c. 
6.  Trades,  iS'C  depending  jirincipaihj  on  Mitieral  Sttbstanccs,  ttn- 
ported. 
Axes,  hatchets,  bills,  adzes. 
Brass  foundry. 
Bridle-bits  and  buckles. 
China  factories. 

Chisels,  gouges,  plane- irons,  and  other  edge  tools. 
Clock  and  watch  making. 

Colour-grinding  mills,  paint.  _ 

Cotton  machinery  makers,  for  the  cotton -spinnmg  miUii- 
Cutlery,  knives,  tbrks,  &c. 
File-making,  rasps. 

Flint-grinding  mills,  for  pottery  glazmg. 
Fr-ime-smiihs,  stocking-loom  makers. 
Glass-making. 
Gunpowder-making. 

Hoes  (garden,  turnip),  paring  shovels,  trowels,  &c. 
Implenient  makers,  ^gricuUural  tools. 
Malt  mills,  steel  mills. 
Mangles,  for  linen  clothes. 
JMechanisis,  machine,  tool  and  engine  makers- 
Millwrights. 
Needle-making. 
Reaping-hooks,  smooth-edged. 
Scissars,  of  cast-iron,  cemented  to  steel. 
Scythe-smiths. 

Sickles,  toothed  reaping  tools. 
SnutTers. 

Soda  wai«;r  makers- 
Spades,  shovels. 
Spurs,  of  steel. 

Stirrup-irons  of  cast-iron,  cemented. 
Tin-plate  workers,  tin-men. 
M'ashing  machines  for  clothes. 

A\''orsted  machinery  maker,  for  the  worsted  spinning-mills. 
Notwithstanding  that  many  of  the  manvif.ictur*  s  ami  pro- 
ductions above  mentioned  are  separately  of  small  importance 
and  may  contribute  little  or  nothing  towards  .an  export  trade 
from  the  county,  vet,  taken  in  the  aggrc'gate,  they  must  be 
admitted  to  present  a  moit  flattering  picture  of  the  varied  and 
great  manunicturin^;  industry  of  the  county  ;  showing  it  to 
contribute  far  be-.ond  most  o:her  counti*  s  towards  the  sui>ply 
of  all  its  own  wants,  and  contributing  at  the  same  time,  in  no 
small  degree,  towards  the  supply  and  general  trade  ot  the  king- 
dom at  large. 
Education^ 

Among  the  labouring  classes,  the  reporter  observes,  is  better 
attended  to  than  in  most  of  the  adjoining  counties.  He  ap- 
proves of  the  gr.:at  attention  paid  to  bringing  up  children  in 
habits  of  fnigaliry  and  industry;  and  contemplates,  as  **  tlie 
great  and  de^irable  end,  their  complete  emancipation  from 
the  moral  blavtry  of  poor-law  dependunct-,  and  its  aUended 
vices  and  misery."  There  are  some  persons,  no  doubt,  who 
may  not  approve  of  all  that  Mr.  Farey  has  advanced  on  tliis 
subject ;  for  where  is  the  writer  that  can  please  every  reader  ? 
but  there  are  none,  we  hope,  who  would  not  be  gratified  with 
his  sincere  and  ardent  desire  for  the  more  general  and  uni- 
versal hajipiness  wTthe  Britisli  ]X>or.  Though  we  are  of  opinion 
that  ver>  little  amelioration  of  that  division  of  society  which 
constitutes  the  agricultural  or  labouring  class  can  be  eHected 
without  an  al'tration  in  the  laws;  yet  we  are  equally  con- 
vinced, that  no.gi-eat  alteration  of  what  ave  calb-d  the  poor 
laws  uould  be  advisable,  till  the  poor  are  prepared  for  it,  by 
having  imbibed  such  a  degree  of  knowledge  as  would  en.ible 
them  to  meet  the  consequences  with  advantage,  or  at  least 
without  an  increase  of  misery. 

We  agree  with  the  reporter,  that  the  case  is  somewhat 
different  with  the  oper.itive  mr-nufacturers,  and  mechanics 
congregated  together  in  towns ;  for  the  wages  of  their  labour 
depends,  in  most  cases,  as  the  wages  of  all  labour  ought  to  do, 
on  the  de-nand  and  the  supply ;  whereas  the  weekly  wages  of 
the  C'gricultural  labourer  defends  but  loo  often  on  the  decision 
of  the  parochial  vestry,  'liie  consetjuences  of  this  state  of 
things  are  ruinous  to  the  rustic  labourer,  and  call  loudly  for 
I^islative  interference  and  general  sympathy.  The  extraor- 
dinary exertions  at  present  making  by  the  ditFerent  classes  of 
inechanirs,  to  enlighten  and  ameliorate  themselves,  cannot 
fail  in  a  short  time  to  awaken  the  dormant  powers  of  the 
countrj'  labourer. 

1.5.   Mtajis  of  Improvement. 

There  are  reading  societies  in  most  of  the  principal  towns: 
to  be  regretted  that  the  funds  of  the  board  of  agriculture  do 
not  permit  it  to  circulate  cheap  agricultural  books ;  agricul- 
tural books  have  as  large  a  s^le  in  Derbyshire  as  in  most  other 
counties;  some  take  the  **  Farmer's  Magazine,"  and  a  great 
number  the  *'  Farmer's  .Toumal;"  which,  if  the  stamp  duty 
were  taken  off,  would  greatly  increase  in  circulation,  and  be 
an  incalculable  source  of  improvement.  An  agricultural  so- 
ciety at  Derliv,  since  1791;  a  society  for  fat  wether  sheep  at 
Repton  :  at  Hayfield,  a  societj-  of  mountain  sheep  keepers, 
since  1790.  A  list  given  by  Farev  of  ninety-three  agricultural 
societies  in  England  and\\'ales.  The  late  Earl  of  Chesterlield's 
premiums  annually  to  his  tenants,  as  recorded  in  the  Farmer's 
Journal,  '.>7th  December  1813,  and  15th  January  181G. 
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AGRICULTURE  OF  LINCOLNSHIRE. 
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78C0.  NOTTl  N'GII  AMSHIUE.  4W,000  acres  of  uneven  or  hilly  surface,  in  great  part  a  sandy  soil,  and 
more  a  corn  tlian  a  pasture  county.  It  contains  the  Forest  of  Sliorwood,  the  only  one  belonging  to  the 
<'r<)wn  north  of  the  Trent.  This  forest  was  once  celebrated  as  being  the  Scene  of  the  adventuies  of  the 
tduious  Kobin  Hood.  Very  little  wood,  however,  now  remains.  The  report  is  one  of  the  most  defective 
and  least  interesting  which  the  board  have  imblished,  and  is,  besides,  above  a  fourth  of  a  cent:iry  old. 
(Luivr's  Rcjioit,  1798.     Marshal's  Review,  IbVZ.     Smith's  Gcotuninu  Ahi/i,  ISiil.     £t^iu.  Oaz.  18'27.) 


thatched ;  nov/  and  then  of  stiul  and  mud.  (jood  farmeries, 
and  centrical  on  the  new  encloiureii. 

i.  Occupation. 

Few  farms  exteed  300/.  ycr  annum  :  generally  from  100/. 
to  Wl.    Few  leases. 

5.  Im/iletnents. 

Rotheram  iilough  general ;  waggons  l.ave  wide  frames  move- 
able for  harvest  us.e. 

6.  Various. 
Enclosini;  going  on  rapidly  ;  in  arable  culture,  rotations  good, 

but  nil  remarkable  practice  mentioned  ;  various  hop-grounds 
and  orchards,  many  woods  and  plantations :  extensive  woods 
raised  from  seed  on  the  Welbeck  and  Clumber  estates ;  the 
ground  is  lirst  cleared  of  surf.ice  incumbrances,  then  cropped 
\^ith  corn  two  jears,  and  turnips  one  >ear;  the  fourth  jear 
acorns,  at  the  ra'te  of  four  cr  six  biuhels,  ash  kf.>s  four,  haw- 
thorn berries  one,  and  bpanish  chestnuts  one  bushel,  are  sown 
broadcast  on  an  acre,  and  jiloughed  in.  The  stocking  antl 
lace  trade,  cotton  and  si.k  manufacture,  pottery,  and  various 
others  carried  on  at  Xottinj^ham  and  other  towns. 

7801.  LINCOLNSHIRE.  1 ,848,320  acres  of  uplands,  vale  and  water  formed  lands.  The  soil  in  most 
places  rich,  and  chiefly  devoted  to  grazing  ;  yielding  on  an  average  more  beef  and  mutton  per  acre  than 
any  county  in  the  island.  Examples  of  embanking,  draining,  and  warping,  are  numerous  along  the  sea- 
coast  and  the  Humber.     (Stone's  Report,  1799.     Arthur  Young's,  1794.     Marshal's  Review,  1812.) 

1.  Geogra/ihical  Stale  and  Circumstances- 
Climate,  formerly  unhealthy  in  the  low  parts,  now  the  ague 

much  less  frequent.    N.  E.  winds  prevail  in  spring  ;  much  of 

tile  rain  in  summer  firom  the  northern  and  eastern  quarters 


r.  Geographical  State  and  Circumstances. 

climate,  remarkably-dry. 

Suit,  chietly  sandy,  great  part  clayey,  and  the  remainder  a 
lime  and  coal  district. 

Minerals,    fetone,  lime,  coal,  gypsum,  and  marl. 

2.  Property. 

Estates  from  12,000/.  a  year,  downwards. 

.'5.  Buildings. 

Few  countries  contain  more  gentlemen's  seats  in  proportion 
to  its  size,  .'\lston  Grove,  a  noble  residence ;  the  gardens 
formerly  in  the  ancient  style,  but  lately  modernised.  Clum- 
ber Park  contains  four  thousand  acres.  Newstead  .-Vl.bey, 
celebrated  as  having  been  the  residence  of  tlie  Byron  family  ; 
but  now  sold  and  divided.  Thoresl'y  park,  thirteen  miles 
round.  \\^elbeck  Abbey,  the  scene  of  the  horticultural  im- 
provements of  Mr.  Sjieechly.  W'ooiaston  ilall,  a  singular 
mansion  of  the  date  of  (,)ueen  Elizabeth,  by  'J'horpe,  the  same 
architect  who  built  Holland  House,  near  London.  F.-.tju- 
houses    *'  not  very  spacious,"    of   brick  and  tile,  sometimes 


Surface,  a  great  extent  of  low  land,  once  marah,  and  fen 
along  the  coast,  now  rich  land  in  consequence  of  tlie  embank- 
ments and  drainage,  which  have  been  going  on  for  nearly  two 
centuries.  Adjoining  the  lowlands  are  the  wolds  or  calcareous 
h.lls,  and  the  mainland  part  of  the  country  is  in  general  flat 
and  uninteresting.  Some  i)arts  of  the  county,  however,  as 
about  Dalby,  Spilsby,  Stainlon,  &c.  are  varied  and  wooded, 
and  command  tine  views  of  the  low  country. 

Soil.  There  are  large  districts  of  clay,  sand,  loam,  chalk, 
peat,  and  considerable  extent  of  mixed  soils. 

2.  Property. 

Very  much  divided  In  the  isle  of  .\xholm  ;  inhabitants  col- 
lected in  hamlets  and  villages,  and  almost  every  one_ 
prietor  and  farmer  of  from  one  to  forty 


pro- 
France  ; 
and,  as  in  that  countrv,  every  ferm  cultivated  by  the  hands  of 
the  family,  and  the  family  poor  as  to  money,  but  happy  as  to 
their  mode  of  existence.  "  The  poorer  farn.ers  and  other  fa- 
milies work  like  negroes,  and  do  not  live  half  so  well  as  the 
inhabitants  of  a  poor-house ;  but  all  is  made  amends  by  pos- 
sessing land."  Lord  Carringlon,  Sir  .Tohn  Sheffield,  and 
—  (ioulton,  Esq.  great  proprietors  in  the  county  ;  largfst  estate 
'25,000/.  a  year,  others  ot  U,  11,  10,  S,  7,  .Vc.  and  six  of 
20O0/.  a  vear.  Lacely,  a  pretty  .'illage,  "  where  each  man  lives 
on  his  own." 

In  the  management  of  a  great  estate,  "  I  remarked  a  circum- 
stance at  Rei  vesby,  the  u^e  of  w  hich  I  experienced  in  a  multi- 
tude of  inslances.  The  lileralily  of  Sir  Joseph  Banks  oiieTied 
every  document  for  my  inspection  :  and  admiring  the  singular 
facilitv  with  which  he  laid  hb  hand  on  papers,  whatever  the 
subiec't  might  he,  1  could  not  but  remark  the  method  that 
proved  of  such  sovereign  efficacy  to  prevent  confusion.  His 
othce,  of  two  rooms,  is  contiined  in  the  space  of  thirty  feet  by 
sixteen  ;  there  is  a  brick  partition  between,  with  an  iron  plated 
door,  so  that  the  room  in  which  a  (ire  is  always  bumuig  might 
be  burnt  down  without  aliec.ing  the  inner  one  ;  where  he  has 
15(i  drawers  of  the  size  of  an  ordinary  conveyance,  the  inside 
being  tliirtecn  inches  wide,  by  ten  broad,  and  five  and  a  half 
deep,  all  numbered.  Tlure  is  a  catalogue  of  ni 
jecLs,  and  a  list  of  every  paper  in  every  draw 
the  enquiry  concerned  a  man,  or  a  drain-  ■ 
or  a  farm,  or  a  wood,  the  request  was  sea 
mass  of  information  was  in  a  moment  before  me.  Fixed  Ublei 
are  before  the  windows  (to  the  south),  on  which  are  sjiread 
maps,  plans,  «ic.  coinmocliously,  and  those  labelled  are  ar- 
ranged against  the  wall.  The  first  room  contains  desks,  ta- 
bles, and  bookcase,  with  measures,  levels,  &c.  and  a  wooden 
case,  which  when  open  fonns  a  book-case,  and  joining 


i  and  sub- 
o  that  whether 
an  enclosure, 
ely  named  before 


5.  Implements. 

Plough  with  wheel  coulter  used  in  the  fen  tract  as  in  other 
fens ;  the  wheel  coulter  being  considered  as  better  adapted  for 
ploughing  among  stubl  le  and  couch-grass  than  the  sword  one. 
Plans  given  of  a  cover  of  canvass  and  boards  for  ricks,  and  a 
boat  with  a  net  fence  round  for  conveying  sheep;  at  best,  we 
fear,  but  an  expensive  incumbrance  on  agriculture. 

(i.  Amble  Lend. 
1  Near  Market  Deeping  the  common  fields  in  alternate  ridges 
of  pasture  and  arable,  ihe  buter  gathered  high ;  three  to  five 
horses  used  in  both  plough  and  caitte  ms;  wood  extensively 
cultivated  by  Cartwright,  at  Broiherstoft  farm,  near  Boston. 
Parsley  sown  along  with  clover  to  jirevent  the  rot. 

7.  Various. 

"  Rich  grazing  land  the  glory  of  Lincolnshire."  In  some 
places  will  carry  six  sheep  per  acre,  or  four  bullocks  to  ten  acres. 
One  of  the  most  extensive  graziers  was  T.  Fy.ltU,  Esq.,  M.P. 
at  Boston.  \'ery  few  orclmrds;  some  considerable  young 
plantations  on  the  Wolds,  but  not  much  old  timber. 

8.  Improvements. 
Most  extensive  drainages  and  embankments.    Deeping  Fen 

drained,which  extends  eleven  miles  to  Spalding.  10,000  acres 
taxable,  for  maintaining  the  drains  and  banks,  which  are  ma- 
naged by  a  commission.  'I'hrough  all  the  fens  what  is  called 
the  soak  exists ;  viz.  water,  supposeQ  to  be  that  of  the  sea,  rising 
and  falling  in  a  subtratum  of  sill  :  hence  low -lying  land  al- 
ways charged  wi:h  moisture  to  a  certain  height.  Sticklebacks 
sometimes  sold  at  a  hall-penny  a  bushel,  and  used  as  manure. 
In  the  Wolds  dry  straw  spread  on  the  land  and  bunied. 

Emiiunkments.  Since  ib,-)0,  10,000  acres  have  been  saved 
from  the  sea  in  the  parish  of  Long  Sutton,  and  7000  acies  more 
might  now  be  taken  in,  by  alter.ng  the  channel  of  the  river. 
Holland  Fen  is  a  country  that  absolutely  exists  but  by  ihe  secu- 
rity of  its  banks ;  they  are  under  commissioners,  and  very  well 
attended  to.  ,       .    £_       .u 

Al  Humberstone  there  is  a  large  piece  taken  in  firom  the  sea 
by  a  low  bank,  which  is  well  sloped  to  the  sea,  but  too  steep  to 
tlie  land ;  so  that  if  the  sea  topped  it,  the  bank  must  break. 
Great  tracts  of  valuable  land  remain  yet  to  be  taken  in  trom  the 
sea  about  North  Somercots,  and  other  places  on  that  co.ist  j 
but  "  I  do  not  find  that  any  experiments  have  been  made  in  Sir 
Hyde  Page's  method  of  making  hedges  or  gorse  facines,  and 
leavuiL'  the  sand  to  accumulate  of  itself  into  a  bank.  Mention- 
ing this  to  Neve,  he  informed  me,  that  he  had  obser\-ed  at  least 
a  hundred  limes,  that  ifa  -oise  bush,  or  any  other  impediment, 
was  by  accident  met  liv  the  sea,  U  was  sure  to  form  a  hilloi  k  of 
sand."  The  extent  of  sand  dry  at  low  water  on  tl.is  coast  is 
very  great ;  the  difference  between  high  and  low  water  mark 
extending  even  to  t\\ 


centre  bv  hinges,  when  closed,  forms  a  package  ready  for  the 
carrier's  "waggon,  containing  forty  fclio  paper-cases  in  the  form 
of  books ;  a  repository  of  such  p,ipers  as  are  wanted  equally  m 
town  and  countrv.  Such  an  apartment,  and  such  an  ajipa- 
ralus,  must  be  of  incomparable  use  in  the  management  of  any 
great  estate,  or,  indeed,  of  any  considerable  ousiness.  At 
Wintringham,  Lord  Cairington  has  a  man  employed,  whose 
only  business  is  to  be  constantly  walking  over  every  part .  f  the 
estate  in  succession,  in  order  to  see  if  the  fences  are  m  order  ; 
if  a  post  or  rail  is  wanting,  and  the  quick  exposed,  he  gives 
notice  to  the  farmer,  and  attends  again  to  see  if  the  defect  is 
remedied."     [Yuung's  Reiiort.) 

3.  Buildings. 

Several  goml  new  farm-bouses;   old  cottages  of  stud  and 
mud,  thatched  ;  but  new  ones  of  brick,  and  tiled. 

4.  Occutatiim. 

Farms  on  the  \\'ulds  from  300  to  l.-iOO  acres,  on  the  rich 
lands  400  and  .'iOO  acres,  downwards;  many  very  small.  The 
late  Sir  .Toseph  Banks  declineil  throwing  his  farms  together, 
because  he  world  not  distress  the  occupiers,  tliough  he  lost 
considerably  in  rental  bv  it.  Farmers  nui  wi  h  at  ordinaries, 
liberal,  industrious,  active,  enlightened,  fre,-  from  all  foolish 
and  exponsiv  •  show  ,  or  pretence  to  emulate  the  gentry  ;  Ihey 
live  comfortably  and  hospilablv,  as  good  farim-rs  ought  to 
and  in  inv  opinion,  are  remarkally  vo  d  of  those  rooteel 
ices  which  sometimes  abound  among  this  race  of  nun. 
met  w  ith  ni.im  who  had  mourned  their  nags,  and  (putted 
Uieir  homes,  punioselv  to  examine  other  parts  of  the  kingdom  ; 
and  had  done  it  with  enlarged  views,  and  to  the  benefit  of 
their  own  cultivation."    Leases  rare. 


ctendui;'  even  to  two  miies.  ,.  ,     j 

In  the  reparation  of  th.;  banks  which  secure  the  marsh  land 
from  the  sea,  the  frontage  toxins  are  at  the  expense ;  but  in 
case  of  such  a  breach  as  renders  a  new  bank  iiccess.iry,  the 
expense  is  assessed,  according  to  the  highest  tides  ever  known, 
by  level  over  all  the  country  below  siicli  level  of  high  water, 
under  the  direction  of  th';  commissioners  of  sen  ers  ,  the 
distance  from  the  sea  subject  to  drainage  will,  therefore,  vary 
^rcnrrt  ni'  to  the  level  of  tbf  country.  .  ,  . 

i,2u1h tlo?laml,^o  s°y  estimated  ..t  lOO.OOO  acres,  within  the 
Old  Sea-dvke  bank,  ha.s  long  been  an  object  of  embankment. 
Kavenbaiik,  the  origin  of  «  huh  is  quite  u 
have  hem  the  third  hank  will "■" 

TkW  St'  Mar;'''!''''-U;:ut'':K  niucsnearer  to  Uic  sea  is  another 
bank.'eauV.l  IhcDId  Sea  dyke  lank,  which  is  unquc-stionably  a 


iknown,  appears  to 

formed  for  securing 

,  leading  from  Coubit  f 


New  S-a-dvke  b.ink,  ti 
mains,  but'  it  is  uucv 
made.  The  new  b  ui 
niilis  more  in  breadth. 


nrejndii 
'■  I  met 


that  a  fifth  b.ink,calhd  the 


l.iiul-s:de,  and  then  CO 
depth  of  warii,  or  si 
Ilk  was  made, 
ni.ide  in  ICnglaiul  is, 


iiflll -('ardike.an 


1  the  fens,  and,  skirting 


Ihc  living  waters  from  running  down 
ing  the  whole  of  them,  from  Peterho- 
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rough  to  Lincoln,  afforded  a  navigation  of  ths  utmost  conse- 
quence to  this  fertile  country. 

Some  irrif^ation;  and  warping,  on  the  Humber,  where,  as 
already  described  (4444.)*  it  was  invented. 

9.  Live  dock. 

More  attended  to  in  this  county  than  the  culture  of  com. 
The  Durham  short-homefl  cattle  are  preferred,  but  any  sort 
fatten  well,  and  there  is  little  dairyin-;. 

Sheep.  County  carries  one  sheep  and  an  half  per  acre  at  an 
avera«^e.  Lincohi  breed  preferred;  Leicester  much  tried,  and 
crosses  between  them  fire*iuent  ;  upon  inferior  land  the  Leices- 
ter preferred,  as  fatting  easier  ;  since  the  enclosure  no  folding  ; 
sevtral  ram  societies. 

HorscSy  of  the  heavy  black  kind  a  good  deal  bred  both  for 
carts  and  coaches  ;  in  various  places  saddle  horses  also  ;  some 
farmers  keep  their  horses  all  the  winter  in  open  sheds,  with 
littered  yards  for  them  to  go  out  and  in  at  pleasure.  Ground- 
sel eaten,  said  to  cure  the  grease;  oats  malted  in  salt  water 


given  for  three  weeks  or  a  month,  found  preferable  to  spring 
physi.-. 

Rabbits.    Several  warrens  on  the  wolds. 

Gccse  formerly  much  kept  in  the  fens,  and  plucked  four  or 
five  times  a  yenr.  "  The  f.-athers  of  a  dead  goose  worth  six- 
ponce,  three  giving  a  pound.  But  plucking  alive  does  not 
yield  m^ore  than  three-punce  per  head,  per  annum.  Some 
wing  them  only  ev^ry  quarter,  tiilcin";  ten  feathers  from  each 
goos-,  which  sell  at  five  shillings  a  thousand.  Plucked  geese 
pay  in  feathers  one  shilling  a  head  in  Wiidmoor  fen. 

10.  Political  Ecommiy. 

Roads  in  many  places  made  of  silt ;  "  dreadfully  dusty  and 
heavy  in  dry  weather  :  on  a  thaw  or  day's  rain  like  mortar."  A 
numlier  of  canals,  and,  as  already  observed  (3S02.),  the  first  in 
England,  made  from  Lincoln  to  the  sea.  A  fabric  of  brushes 
and  sacking  at  Gainsborough  ;  flax  spun  in  various  places.  An 
agricultural  society  at  Falkingham,  established  in  1790. 


1.   Buildings. 

Some  comfortable  cottages  built  by  the  Earl  of  Winchelsea, 
containing  a  kitchen,  parlour,  dairy,  and  cow-house,  &c.  with 
two  l>cd-rooms  over. 

Others  for  three  cows,  and  with  a  calf-house,  piggery,  dain", 
kitchen,  l-ving-room,  and  two  bed-rooms  over. 

A  third  sort  for  operatives  without  a  cow,  containing  a 
kitchen,  pantry,  closet  in  the  stair  over,  and  two  bed-rooms, 
one  with  a  tire.  Several  with  small  farms  of  from  five  to 
twenty  acres  attached,  {fig.  1007-) 

1007 


7802.  RUTLANDSHIRE.  91,000  acres,  resembling  in  soil  and  surface  the  uplands  of  the  adjoining 
county  of  Lincolnshire.  The  western  part  of  the  county  is  under  grass,  and  the  eastern  chiefly  in  aration. 
The  soil  is  almost  every  where  loamy  and  rich  ;  and  the  agriculture  partaking  of  that  of  Lincolnshire  and 
Leicestershire.  The  operative  classes  seem  more  comfortable  in  this  county,  and  more  humanely  treated 
by  the  proprietors  and  farmers,  than  in  many  others.  The  Earl  of  Winchelsea  has  made  great  exertions 
to  this  effect.     {Crutchlcy^s  Report^  1794.    Parkinson's  General  Review,  1S08.     MarshuVs  Review,  1812.) 

thus  writes  to  hhn  :  —  "  In  my  opinion  watering  renders  the 
quality  of  the  herbage  and  the  land  the  worse  for  the  process. 
Where  land  is  tolerably  jiroductive,  and  in  a  situation  where  a 
qu-intity  of  grass  food  is  not  required,  I  should  certaitily  not 
advise  it.  I  think  the  land  may  be  turned  to  better  account 
without  it.  But  1  think  there  arc  many  situations,  particularly 
on  gravel,  sand,  or  open  soils,  where  it  may  be  very  advantage- 
ous ;  the  produce,  by  such  means,  is  certainly  much  increased, 
and,  in  some  instances,  rendf-red  larger  when  very  little  other- 
wise would  be  produced.  Though  the  produce  is  increased, 
yet  it  becomes  in  time,  in  a  few  years,  of  so  coarse  a  nature,  and 
mixed  with  rushes  and  plants,  "that  cattle  frequently  reifuse  to 
eat  it ;  and  when  it  is  eaten,  the  appearance  of  the  cattle  pro- 
claims it  farfrom  being  of  a  nutritious  nature."  He  adds,  **  I 
was  formerly  an  advocate  for  irrigation,  and  am  still  on  such 
soils  as  are  described  in  the  above  extract ;  but  having  had  since 
opportunities  of  viewing  several  water  meadows  which  have 
been  of  long  standing,  which  have  operated  to  the  disadvantage 
of  both  the  herbage  and  land,  I  have  been  obliged,  in  a  great 
measure,  to  alter  my  opinion." 

6.  Live  Stock. 
Not  much  breeding,  but  chiefly  feeding.       P.  considers  that 

much  depends  on  the  application  to  fallow,  and  is  of  opinion, 
that  the  large  Durham  ox  did  not  eat  more  food  to  raise  nim  to 
that  enormous  size,  than  some  others  would  to  brin;j  them  to 
half  the  size  or  weight  at  the  same  age.  Nor  is  ital  all  probable 
that  Lambert,  of  Leicester,  who  arrived  at  such  an  astonishing 
weight,  had  eaten  more  food  than  Powell,  the  ceUbrated 
pedestrian,  who  was  a  very  thin  man.  An  animal  for  the 
shambles  is  seldom  too  large  if  he  has  an  aptitude  to  fatten  : 
and  much  depends  on  the  constitution  of  an  animal  in  this 
respect. 

A  good  plan  for  washing  sheep  at  Burleigh  ;  but  not  so  sim- 
ple as  the  Duke  of  Bedford's. 

Horses  of  a  very  heavy,  slow,  unprofitable  sort  are  rai^d  in 
the  county. 

Oi beesy  1176  hives  kept  by  the  cottagers. 

7.  Polfticnl  Economy. 
The  Leicest.  rshire  and  Rutlandshire  AgriciUtural  Society 

established  in  1806,  met;t  at  Melton  IMowbray  and  Oakham 
alternately.  Less  want  of  knowledge  in  this  "county  than  in 
most  others. 


2.  Arable  Lands. 

Generally  better  managed  than  in  Lincolnshire,  and  very 
productive.    The  barley  said  to  be  of  very  superior  quality. 

o.  Pasture. 

Chiefly  upland.  The  custom  of  letting  part  of  it  to  labourers, 
and  also  of  taking  in  labourers"  cows  at  so  much  per  head,  pre- 
vails, and  is  encouraged  hy  the  Earl  of  Winchelsea. 

4.  Several  Orchards. 
In  several  pi. ices  the  cottagers  take  small  portions  of  fields 

from  the  farmers  to  use  as  gardens.  At  one  place,  three  acres 
and  a  half  is  divided  into  fourteen  gardens  ;  and  at  Oakham,  a 
field  of  three  acres  is  divided  into  twenty-four  gardens,  and  let 
at  five  shillings  per  garden. 

5.  Improvements. 

Parkinson,  one  of  the  repoiters,  and  a  man  of  sound  judg- 
ment, has  altered  his  opinion  on  the  subject  of  irrigation,  arid 
says,  it  is  now  in  conformity  with  that  of  a  correspondent  who 


7803.  NORTHAMPTONSHIRE.  617,600  acres  of  billowy  surface,  rich  in  wood  lands  and  pasture 
lands,  but  much  behind  in  the  culture  of  corn.  The  soil  is  almost  every  where  excellent ;  and  by  the 
introduction  of  good  husbandry,  the  marketable  produce  of  the  county  might  be  amazingly  increased. 
{Donaldson's  Report,  179L     Pitt's  Report,  \mx     Marshal's  Review,  1812.) 


L  Geographical  State  and  Circumstances, 
climate.  Favourable  both  to  health  and  vef;etiition  ;  exempted 
from  deep  falls  of  snow  and  long-continued  rains  ;  highest  point 
in  the  county  supposed  about  *S00  fett  above  the  level  of  the 
s?a,  and  there  is  neither  mountain  nor  bog.  Donaklson  found 
that  wheat  harvest  generally  commences  here  about  a  fortnight 
earlier  than  in  Perthshire. 

Soii,  Great  part  on  a  calcareous  bottom,  limestone,  schistus, 
or  slate,  and  tlie  remainder  of  sandstone.     The  surface  earths 
may  be  clawed  as  strong  and  deep  loam,  light  thin  reddish  soil, 
thin  light  clay,  and  fen  and  meadow. 
Mina-nls.    Clay,  limestone,  marl,  freestone,  and  slate. 

2.  Property. 

Almost  v.holly  in  large  estates;  thirtv-seven  of  or  above  3000/. 
a  year,  Iialf  of  which  are  from  6000/.  to  10,000/. :  manaeed  by 
stewarils. 

3.  Buildings. 

Althorpe,  Burleigh,  and  Castle  Ashby,  noble  mansions. 
Farm-houses  "  as  batlly  constructed  as  improperly  placed  ;  " 
built  of  stoneor  brick,  and  covered  w  ith  slate  or  straw  ;  farmers 
and  their  farmeries  crowded  together  in  towns  and  villages ; 
cottages  of  mud  and  thatch. 

4.  Occupation. 

No  large  farms;  1 50  acres  the  average  of  open  fields,  and 
200  the  average  of  inland  farms  ;  few  or  no  leases. 

5.  Implements. 

"  Plough  a  clumsy  piece  of  work,  with  a  long  massv  beam 
and  timber  mould,  being  drawn  by  four  or  live  horses  in  a 
line."  Donaldson  says,  a  small  plough,  with  two  horses  abreast, 
will  make  better  work  ;  but  Pitt  (who  seems  to  know  very 
little  of  the  matter)  joins  with  Smith  of  Tuchmarsh,  who 
says,  **  I  have  heard  and  read  much  on  the  subject,  and  tried  a 
great  variety  of  ploughs ;  but  it  is  ridicu'ous  to  assert  tliat  two 
horses  can  plough  abreast  in  almost  any  part  of  this  countv.  I 
have  met  with  no  ploughs  whicli  serve  so  welH!)  or  rim  so'easv 
as  the  ploughs  in  common  uses."  So  much  for  the  igi-craiu-e 
and   presumptiou    of   i'armir    Smitli,   and    the   prejudJcsd 


opinions  of  Pitt  the  reporter.  A  ribbed  or  plated  roller^ 
formed  by  letting  in  sixteen  bars  of  iron  lengthways  of  the 
roller,  is  found  preferable  either  to  a  spiky  or  smooth  roller  for 
brtaking  clods. 

6.  Arable  Land. 

Fallow,  wheat,  and  beans,  the  common  rotation,  but  others* 
which  include  turnips  and  clovers,  begiiming  to  be  introduced 
on  the  light  lands.  jVIost  of  the  other  plants  in  cultivation  tried 
by  amateurs  or  others.  Woad  cultiv;ued  by  two  woad  growers, 
who  live  in  the  county ;  it  requires  rich  ohl  pasture  land,  for 
which  the  woad  grower  pays  the  landlord  from  Ul.  to  "/.  per 
acre,  per  annum,  tor  two  or  three  vears,  the  farmer  being  com- 
pelled to  give  it  up  for  that  term,  and  to  take  to  it  again  after- 
wards at  the  old  rent-  The  land  is  ploughed  early  in  spring, 
well  harrowed,  and  sown  broadcast,  as  tliick  as  grain, by  hand- 
fuls ;  a  great  deal  of  harrowing  and  dressing  is  necessary  to 
bring  it  to  fine  tilth.  WTien  the  plants  appear,  thev  are  hoed, 
and  kept  perfectly  clean,  in  a  garden  stvle  of  cultiir-,  and  the 
crop  appears  somewhat  like  a  broadcast  crop  of  spinach  ;  the 
leavL-s  are  gathered  bv  hand,  in  baskets,  three  times  in  a  season 
(except  a  plot  sometirnes  saved  for  see<l),  and  c;irted  to  a  mill, 
where  they  are  ground  to  a  pufpy  mass,  by  vertical  wheels, 
crossed  with  iron  plates,  and  moved  round  by  horsc-s :  this 
pouncu,  or  jelly,  i"^  then  formed  into  balls,  by  band,  and  dried 
on  hurdles,  in  a  shed;  these  balls  aie  afterwards  broken  up, 
and  fermented,  and  finally  dried  in  small  lumps,  somewhat  re- 
sembling horse-dung  in  colour  and  appeaiance;  it  is  then 
packed  up  in  ca-iks  for  use. 

Oniims  cultivated  to  gre;it  perfection  about  Northampton; 
220  (luarters  known  to  have  been  sent  to  Davcntrv  fair  at  one 
time. 

To/tacco  cuUivattd  by  <ome  farmers  for  the  purpc;;;.-  of  tlrefj- 
ing  slicep  for  the  scab. 

Furze  in  a  few  places  for  oven-fuel. 

7.  (irass. 

Supposed  to  cover  ."75,000  acres;  40,000  acres  in  meadow, 
on  the  borders  of  the  Nen  and  other  rivErs.  One  f?irmer  says, 
"  ^\  jjreat  improvement  o:i  all  mowing  meadow*.  incap:\blc  of 
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being  watt-rcil,  is  to  graze,  once  in  two  or  threcyears  as  hare  as 
possiDie,  and  finish  with  store  sheep  ;  shut  it  up  at  Christinas 
for  mowing;  this  is  as  good  as  a  top-dressing."  Feeding  sheep 
and  cattle  the  chief  application  of  the  grass  lands,  and  next, 
dairying  and  breeding  horses. 

8.  Gardens  and  Orchards. 

liood  market  ^rdtns  and  orchards  about  Northampton  :  all 
common  .>rtii-lts  grown  there  wcU,  but  melons,  grapes,  peaches, 
and  i>ine-apples  to  be  had  from  London  cheaper  tlian  they  can 
hf  grown  in  the  county. 

9.  IVoods  and  Plantations. 

Wry  extensive ;  there  are  forests,  chases,  purlieu  woods,  and 
woods*  and  plantations  being  freehold  property.  Rockingham 
forest  the  most  considerable,  nearly  twenty  miles  in  length, 
and  covering  S  or  10,000  acres.  Whittlewood  eleven  miles, 
and  7000  acres,  with  Salcey  forest,  making  in  all  20,000  acres  : 
the  chases  and  other  classes  are  supposed  to  amount  to  20,000 
acres  more,  making  in  all  40,000  acres  of  woodland  in  the 
county.  The  forest  lands  are  in  general  very  unprofitably 
managed :  the  Crown  has  a  right  to  the  timber,  the  Duke  of 
Grafton  and  othtrs  to  the  underwood,  and  the  township  to  the 
pasturage,  &c. ;  woods  which  are  private  and  entire  property 
are  better  managed. 


10.  Live  Stock. 

Cattle  of  the  countv,  the  long-V.omed  breed  ;  but  various 
others  introduced  for  fatting  and  the  dairy. 

Sheep  of  various  breeds  ;  a  good  many  new  Ix-icesiers. 

fiorsi's  of  the  strong  black  breed,  bred  for  the  coach,  the 
army,  or  large  waggons.  Blood  horses  formerly  bred,  but  left 
otF,  as  the  least  blemish  renders  them  unsaleable. 

Hogs,  a  breed  between  the  Berkshire  and  the  Tonquin. 

11.  Political  Economy. 

Bad  roads,  but  many  handsome  bridges  ;  some  canals.  Ma- 
nufactures; —  shoes  for  the  army  and  navy,  and  exportation; 
bone  lace,  woollen  stuffs,  as  tammies,  callimanc  oes,  and  ever- 
lastings. Several  small  friendly  societies  for  the  promotion  of 
agriculture,  consisting  chiefly  of  farmers.  The  Lamport  So- 
ciety is  one  of  those  which  was  foundi-d  in  1 797,  meets  at 
Lamport ;  it  has  a  fund  for  purchasing  books  on  agriculture 
and  domestic  economy,  and  st-ems  to  be  a  description  of  asso- 
ciation very  commendable.  A  great  source  of  improvement 
would  be  the  breaking  up  of  the  inferior  grass  lands,  and  the 
temporary  laying  down  of^the  continually  cropped  tillage  lands. 
Donaldson  has  drawn  an  able  comparison  between  the  manage  ■ 
ment  of  lands  in  the  Carse  of  Gowrie,  in  Perthshire,  and  those 
of  Northamptonshire,  which  shows  how  very  far  behind  the 
latter  county  is  in  arable  culture. 


7804.  YORKSHIRE,  3,698,580  acres  divitied  into  three  Ridings,  each  of  which  is  as  extensive  as  the 
generality  of  other  counties. 

7805.  West  Ridixg  of  Yorkshire.  1,J68,0(X)  acres  of  irregular  country,  hilly  and  mountainous 
towards  the  north,  and  more  level  on  the  east.  It  contains  a  great  extent  of  surface  well  adapted  for 
husbandry,  and  is  the  scat  of  large  and  extensive  manufacturis.  A  survey  of  this  Riding,  of  singular 
ability  and  interest,  was  made  by  three  .Scotch  farmers ;  and  the  reprinted  copy,  as  it  contains  the  notes  of 
several  gentlemen  of  the  countv,  will  in  future  times  be  considered  as  a  curious  document ;  displaying  as 
it  docs  local  oiiinions  so  ilifl'erent  from  those  considered  as  liberal  and  enlightened.  [Browti's  West 
Biding,  1799.     ilarsitars  Review,  1818.     Smith's  Geological  Map,  1821.) 

1.  Geographical  State  and  Circvmsiances. 

Ciimaie,  moderate  and  healthv,  excepting  on  the  low  surface 
near  the  Ouse:  rain  at  Sheffield  about  thu-ty-three  inches  in 
the  year. 

Siirjiicc  irregular,  but  the  middle  and  eastern  parts  nearly 
level  ;  arable  lands  generally  enclosed  with  walls  and  hedges. 

A'm/  various,  from  deep  strong  chiy  to  pea?. 

Uincnila.  Coal,  lime,  irons'one,  lead  and  some  copper,  which 
have  been  wrought  for  ages  past. 

Rivers.  Ouse,  Don,  Calder,  Aire,  and  MTiarfe,  all  consider- 
able, be>ides  others  of  lesser  importance. 

2.  Property. 
Much  divided,  hut  some  large  estates,  as  those  of  the  Duke  of 

Norfolk,  E.  Fitzwilliam,  E.  Harewood,  c&c. 
.'5.  Buildings. 

\\'entworth  House  one  of  the  largest  a:.d  most  magnificent 
in  the  kingdom  ;  farm-houses  bad    and  badly  situated  as  in 
most   English  counties;  Lord  Hawke  has  erected  a  commo- 
dious and"  elegant  farmery  for  his  own  use.     Great  want  of 
^cottages  for  farm  operatives. 

4.  Occupation. 

Farms  small ;  for  one  of  400  acres  a  dozen  under  fifty  ;  occu- 
pier of  100  acres  styled  a  great  farmer ;  few  leases;  the  tenants 
on  one  estate  warned  ofT  because  they  had  Itecomc  methodists ; 
tenantry  in  general  much  plagued  by  attorney  stewards,  who 
must  have  business  or  make  it. 

5.  Implements. 

Kotherain  plough  general  over  the  whole  district,  but  one- 
horse  carts  and  other  improved  implements,  as  well  as  better 
Vloughs,  are  wanting. 

6.  Arable  Land. 
Uound  manufacturing  towns  great  part  of  the  land  held  by 

manufacturtTs,  that  bv  farmers  not  well  managed  compared 
with  ScoUand,  but  tolerable  compared  with  other  districts  of 
England.  No  grain  will  ripen  on  the  eastern  moorlands  at  an 
elev.ition  ofsoofect;  but  on  the  calcareous  wolds  of  the  East 
Riding  it  ri|>ens  considerably  higher,  and  at  500  feet  better 
than  here  at  SOO.  Such  is  the  ettect  of  a  calcareous  soil.  Be- 
sides the  usual  crop.,  some  flax,  rape,  liqcorice,  rhubarb,  and 
weld,  cultivattti.    Some  excellent  remarks  on  fallows. 

7.  Grass. 
Great  part  of  the  county  under  old  pnsturcs,  including  some 

meadows,  chieflv  applied  to  the  feeding  of  homed  cattle :  cattle 


generally  made  fat  on  grass,  and  finished  by  stall  feeding  on 
turnips;  sheep  sometimes  fed  on  turnips,  by  hurdling.  Grazing 
much  better  understood  than  aration. 

8.  Gardens  and  Orchards. 

A  particular  species  of  plum  grows  at  Sherborne  and  in  the 
neighbourhood,  called  the  winesour.  It  grows  well  l.oth  upon 
gravel  and  limestone,  is  hardy,  a  good  bearer,  and  answers 
upon  any  soil ;  but  does  not  bear  so  well,  nor  is  its  flavour  so 
good,  on  any  as  on  limestone  or  gravel.  On  a  strong  deep  Und, 
the  trees  run  too  much  to  woo<l,  and  do  not  bear  fruit  in  pro- 
portion. These  plums  blossom  better  than  any  other  sort,  and 
are  produced  from  suckers.  The  fruit  sells  from  21s.  per  peck, 
when  sound  and  good,  to  4s.  Gd.  when  cracked  and  damaged. 
They  are  easily  hurt  by  rain.  Plants  are  to  be  had  from  most 
iiublic  nurseries,  and  in  gardens  they  should  be  planted  on  a 
laver  of  lime  or  chalk. 

'9.    IVoods  and  Plantations. 

Much  oak  and  ash  wood  grown,  and  a  ready  market  found  at 
the  shipping  and  manufacturing  towns. 

10.   Waste  Lands. 

Two  hundred  and  sixty-five  thousand  acres  capaMe  of  culti- 
vation. 

11    Improvements. 

A\'ari>ing  the  most  remarkable;  ably  described  by  Lord 
Hawke,  and  Day  of  Doncaster. 

12.  Live  Stock. 

A  great  variety  of  breeds  of  cattle  and  sheep  in  use,  but  no 
one  generally  preferred.  Near  Leeds,  when  milk  tastes  of 
turnips,  a  tea-cup  full  of  dissolved  nitre  is  put  among  eight 
gallons  of  milk,  which  entirely  r  ..       • 

generally  used  in  draught :  not 
eastern  part  of  the  distriet ;  sort  i 
small  hardv  race. 

13.  Political  Economy. 
Many  good  and  many  bad  roads  ; 

manufactures  of  shaloons,  callimancoes,  flannels,  and  every 
branch  of  woollen  goods.  At  Sheffield  every  kind  of  cutlery, 
since  Chaucer's  time  ;  at  Rotherham,  iron-works.  These  and 
other  manufactures  the  cause  of  the  wealtll  of  the  West 
Riding. 

14.  Means  of  Improvement. 

Leases,  division  of  commons,  enclosing  of  wastes,  better  ro- 
tations, &c. 


.  the  flavour, 
nany  bred  excepting  in  the 
I  among  the  farmers  a 


various  canals.    Numerous 


7806.  North  RiniXG  oi.-  YoniisiiiRE.  1 
extensive  moor  lands,  chiefly  remarkable 
bays.     {Tuke's  Report,  V,m.    Marshal's  Bcvietv,  la^ 

1.  Geographical  State  and  Circumstances. 

Climalc  drv,  like  that  of  olber  districts  bordtTiiig  on  the 
German  Ocean.  Cold  east  winds  during  the  first  half  of  the 
year.  Jlilder  in  June,  when  west  winds  begin  to  prevail,  ve- 
getation not  vigorous  ti'l  June. 

Soil  and  surface :  on  the  coast,  clays,  and  lightish  soil  on  alum 
strata ;  a  loam  upon  freestone,  and  in  some  valleys  west  of 
Whilbv  a  deej)  rich  soil:  of  Cleveland,  fertile  chalk,  and  sur- 
face hillv  ;  vale  of  York  g.nera'ly  a  rich  soil. 

Minerals.     Inexhaustible  beds  of  alum  in  the  hills  of  the 
coast  and  Cleveland  ;  and  the  only  alum  works  in  the  island  car- 
ried on  there ;  pyrites  being  found  in  the  alum  mines,  sulphi 
was  formerly  extracted  from  them  ;  but 
deal  of  coal,  and  pyrites  are  equally  ab 
Newcastle,  the  manufactory  of  sulphur 
latter  place.    Some  coal  and  ironstone  i 
much  worked  :  aUo  copper,  lead,  freestol 
&c.  little  worked  or  abandoned. 

a.  Property. 

One  third  of  the  Riding  possessed  by  yeomanry  ;  rent  of 
estates  from  -WOf.  to  18,000/.  per  annum  :  many  gentlemen's 
scats,  and  the  proprietors  reside  most  part  of  the  year  on  them  ; 
tenures  mostly  freehold. 
3.  Buildings. 

Mansions  and  farm-houses,  as  in  the  West  Riding,  but 
rather  inferior ;  cottages  decidedly  inferior ;  small  and  low, 

■J  E 


311,187  acres  of  bold  hillv  country,  with  some  fertile  vales  and 
for  breeding  horses,  and  especially  the  sort  known  as  Cleveland 

Smith's  Geological  Map,  1821.) 
rarely  w  ith  two  rooms ;  d jmp  and  unwholesome  hovels.    Close 
wainscoted   beds  used,  as  in  the  poorer   parts  of  Scotland, 
which  are  sources  of  insects  and  infection,  and  every  way 
unwholesome. 

4.  Occupation. 

Farms  on  the  whole  small,  many  very-  small :  farmers  sober, 
industrious,  and  orderly ;  most  of  them  have  been  educated,  and 
educate  their  children.    Few  leases. 

a.  Implements. 

Rotheram  or  Dutch  plough:  hay  sweep  for  drawing  hay  to- 
gether with  a  horse  and  a  simple  sort  of  cart  (./ig.  10<«.  ")  m 
use,  formed  almost  wholly  of  timber,  and  to  be  drawn  by  one, 
two  or  three  horses  abreast  (/)) ;  wheels  entirely  of  wood  (c) ; 
when  to  be  emptied,  tbe  shaft  horse  is  taken  out,  but  not  the 
others.    Another  variety  for  harvest  work  {fin.  lOOy.). 

6.   Arable  Land. 

In  the  vale  of  York  one  third  in  tillage ;  about  Clcyel.Tnd 
one  half;  on  the  moors  much  less.  Culture  and  rotations  as 
in  the  M'est  Riding.  Rve  more  frequentiv  sown  than  wheat 
on  the  light  sandy  soils';  often  mixed  with  wheat,  and  then 
called  Meslin.  ,  ,.^,.  .      ^ 

ToUicco  much  cultivated  a  few  years  prior  to  1 1 S2  m  the 
vale  of  Y'ork  .ind  Ryedale.  In  the  latter  district  it  did  not 
excite  the  notice  of  regal  authority ;  and  was  cured  and  manu- 
factured by  a  man  who  had  formerly  been  employed  upon  the 
tobacco  plantations  in  America;  who  not  only  cured  it  pro. 


it  required  a  good 
indant  in  the  coal  at 
vas  transferred  to  tlie 
n  the  moors,  but  not 
K,  slate,  marble,  marl. 
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STATISTICS  OF  AGRICULTURE. 


r.vKT  IV. 


perly,  l.ut  i;avi>  it  tlie  iiroiicr  cut,  and  fm.My  prcimred  it  for 
the  inp;-.  lUit  in  the  vp.lu  of  Vqvk  the  ciiltiv  'tors  of  it  met 
with  lo>.s  favourable  c;rcum»:anccs :  their  tob.tci-o  was  pub- 

1008 


licly  burnt,  and  thems  Ives  severely  fined  and  impTi<;oned. 
1  enalues.it  was  said,  were  paid  to  the  amount  of  thirt\- thousand 
pounds,     fhis  was  enouKh  to  put  a  stop  to  the  ill.-g.il  cultiva- 
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tion  of  tobacco ;  liut,  perhaps  rather  imfortunatelv,  it  has 
likewise  put  a  stop  to  the  cultivation  of  that  limited  quantity, 
half  a  rod,  which  the  law  allows  to  be  planted  for  the  purposes 
of  plijsic  and  chirurgery,  or  destro..ini;  insects. 

Mitsiartl  grown  in  considerable  quantities  in  the  neighbour- 
hood of  York,  and  tields  of  it  may  be  met  with  in  other  parts 
of  the  Riding-  It  is  prepared  for  use  in  the  city  of  Vork, 
where  there  arc  mills  and  machinery  for  the  purpose  ;  and  it  is 
afterwards  sold  uniier  the  name  of  Durham  mustard ;  sown 
either  on  lanil  pnred  and  burned,  or  prepared  and  manured  as 
for  turnips.  Sec<i,  one  to  two  pecks  per  acre  broadcast,  in  the 
early  pan  of  iUav.  No  culture  whilst  growing,  except  hand- 
weedmu,  'f  necessary.  .Shorn  with  the  sickle  in  September, 
.ind  generally  stackid  in  the  HeM,  and  threshed  out  upon  a 
cloth,  at  the  convenience  of  the  farmer.  Two  quarters  per 
acre  is  thought  a  good  crop. 

TeasA  p-own  on  stront;  soils ;  seed,  two  pecks  a  little  before 
May-da.,  ;  surface  duj;  or  forked  over  in  .fune,  October,  and 
l-ady-day  ;  renpe<l  in  August ;  10  pecks  an  acre  a  good  crop  ; 
each  pack  1350  bunches,  of  ten  teasles  each ;  price,  5  to  5 
guineas  per  jiacV. 

7    Grass. 

Old  pastures  and  meadows  very  badly  managed  ;   upl 


.ilh 


and 


---■hills;  meadows  with  rushes  :  and 
ould  be  worth  iiOO/.  under  a  proper 
dear  at  7«. ;  chietly  devoted  to  the 


so  ne^lectMi,  tl 

course  of  husbandry 
dairy. 

8.  Gardens  and  Orchards. 

Have  niade  but  little  progress,  in  this  Riding  owing  to  the 
want  of  nian'.fictu:i:ig  towns  to  create  a  demand;  farmers' 
gnrdens,  a.,  ui  most  plac-ra,  much  neglected. 

9.  lf'uod/(irn/s. 

Of  small  extern  ;  a  good  deal  of  timber  in  hedge-rows  in  va- 
rious places. 

10.  Lixc  Stock. 

Short-horned  cattle  chiefly  prevalent.  Stall  feeding  carried 
jo  less  extent  than  dair.ing.  Cows  taken  in  at  Martinmas,  and 
led  on  turni|is,  and  straw  or  hav  if  there  are  no  turnips;  butter 
chiefly  made  and  salted  in  firkins,  and  sold  to  the  factors,  who 
ship  it  to  Ixindon  ;  a  good  many  cows  brought  up  for  London, 
and  any  surplus  stock  for  the  Lincolnshire  gi-axiers. 

Sheep.  In  the  bleaker  parts,  the  Cleveland  breed,  large,  coarse- 
boned,  slow  feeders,  and  the  wool  dry  and  harsh.  All  the  new 
breeds  introduced,  and  several  professLd  ram  breeders  in  the 
vale  of  Vork. 


Horses.  This  Riding  long  famed  for  its  horses,  particularly 
those  of  Cleyeland.  In  the  northern  part  of  the  vale  of  York 
a  light  breed  for  saddle  and  coach ;  in  Cleveland,  a  fuller-boned 
hor»c,  very  strong  and  active,  and  well  adapted  for  either 
plough  or  coach.  In  all  the  other  districts  horses  are  generally 
bred;  on  the  western  moorlands  Scotch  galloways  are  put  to 
the  stallions  of  the  country,  "  and  re,»r  a  hardy  and  strong 
race  in  proportion  to  their  size."  Before  the  war  mules  were 
bred,  .and  sent  to  the  \\'est  Indies.  Some  farmers  do  not  breed, 
but  buy  coiti  and  work  them  till  four  or  tive  years  old,  and 
then  shoe  them  for  the  first  time,  and  sell  them  to  the  London 
dealers  for  co  icti  horses- 

The  Jkrmert  irho  breed  liorscs,  generally  lireed  from  thos- 
mares  which  are  employed  in  the  business  of  the  farm  ;  these 
are  otten  worked  until  the  very  time  of  foaling,  after  which 
they  have  usually  two  or  three  weeks'  rest,  before  they  are 
again  taken  to  work  ;  the  foal,  during  the  time  the  dam  is 
woiking,  especi  illy  whilst  it  is  \oung,  is  s^ut  up  in  a  stable; 
and  It  IS  the  practice  of  some,  b^ffore  she  is  surtered  to  go  to 
th,-  toal,  after  returning  from  work,  to  bathe  her  udder  with 
cnld  water,  and  to  draw  most  of  the  milk  Irom  it,  to  prevent 
the  milk,  which  mav  have  been  heated  by  labour,  from  hav- 
ing  any  hurtful  tffect  upon  the  foal.  Some  continue  this 
practice  as  long  as  the  loal  sucks :  others,  after  the  foal  has 
got  suthc  ent  strength  to  travel  a'ong  with  the  mare,  take  it 
along  with  hei  into  the  fields,  and  frequently  sutler  it  to  suck, 
from  an  opinion,  that  by  the  milk  being  frequently  drawn,  less 
dan-er  arises  of  its  being  heateil,  or  of  possessing  any  oualitT 
prejauicial  to  the  foal.  The  general  time  of  foaling  is  about 
May-day  (from  which  day  the  age  of  all  horses  is  reckoned), 
and  that  of  weaning  about  Michaelmas,  when  the  foals  are 
put  mto  good  after-grass,  or  the  best  pa.sture  the  farmer  pos- 
sesses :  the.  remain  there  as  long  as  the  weather  permits  (if 
there  be  suflicient  food),  and,  on  the  approach  of  winter,  have 
a  little  good  hay  given  them,  where  there  is  a  st.able,  or  hovel, 
that  they  can  go  into  at  their  pleasure.  The  colts  are  usually 
ge  deu  m  the  spring  following,  and  in  summer  are  allowed 
only  .an  inferior  pasture ;  the  next  winter  they  make  their 
living  in  the  helds,  or  in  th-j  straw-yard,  except  they  are  in- 
tendedto  work  in  the  spring,  which  is  frequently  expected  of 
those  of  a  strong  kind  :  such  are  rather  betier  kept  as  the  time 
of  labour  draws  nigh,  and  are  only  put  to  light  and  easy  work, 
and  generally  work  only  Haifa  day  at  once.  Some  keep  their 
colts  a  year  longer,  before  the  operation  is  performed,  and  find 
that  such  become  the  stronger  and  handsomer  horses.  The 
foal  always  receives  a  great  check  by  being  weaned,  which  it 
does  not  well  recover  before  it  gets  the  fresh  pasture  of  the 
following  summer.  The  foals  which  are  gelded  at  one  vear 
old  receive  3  second  check,  at  the  very  time  they  should  begin 
to  recover  from  the  first ;  whereas  at  two  years  old  they  appear 
to  be  in  the  best  condition  for  the  operation,  and  recover  at 
least  as  well  as  at  one  year  old,  and  are  much  improved  by  the 
keeping  of  the  preceding  year. 

Erforlation  of  horses.  The  horses  which  are  sold  for  the 
London  market,  if  for  the  carriage,  are  chiefly  bay  geldings, 
with  but  little  white  on  their  legs  and  faces,  ttiose  which 
have  much  white,  with  chestnut,  roan,  and  other  unusually 
coloured  horses  and  mares,  generally  do  not  bear  an  equal  price 
m  the  London  market ;  but  with  other  slight  and  undersized 
horsfti,  are  more  sought  after  by  foreigners,  and  eagerly  pur- 
chased iiy  them  for  exiiortation ;  or  are  exported  by^people  of 
this  country,  who  carry  them  to  the  foreign '  markets,  and 
ultimately  obtain  a  price  equal  to  that  obtained  for  those  sold  at 
home:  by  these  means  of  exportation,  contrary  to  an  usually 
received  but  ill-founded  opinion,  has  a  strong  tendency  to  re- 
duce the  price  of  those  horses  which  are  calculated  for  the  home 
market ;  and  since  as  many  fillies  as  colts  are  natur.ally  bred, 
and  one  third  of  the  colts  at  least  will  either  have  too  much 
white  for  the  home  market,  or  be  of  some  other  colour  than  that 
which  IS  fashionable  at  the  time,  if  the  breeder  had  not  a  mar- 
ket for  those,  which  appear  to  be  two  thirds  at  least  of  all  he 
unavoidably  breeds,  he  would  be  compelled  to  put  such  a  price 
upon  the  one  third  which  h,appene.l  to  suit  the  home  market, 
or  variable  t,aste  of  the  moment,  as  would  pay  for  the  other  two 
thirds ;  which  last  would  either  be  unsaleable,  or  fetch  very 
inadequate  prices.  The  consequence  naturally  flowing  fioni 
this  would  be,  that  the  price  of  horses  used  at  home  would  be 
far  greater  Uian  at  present,  when  a  foreign  demand  procures  to 
the  breeder  nearly  as  good  a  price  for  the  horses  that  wou'd 
otherwise  be  useless  and  unsaleable,  as  for  those  which  are 
valued  at  home. 

Ilahbits  are  kept  in  one  or  two  warrens ;  in  one  the  silver 
grey  k  kept,  the  skins  of  this  variety  being  worth  double 
tho=e  of  the  greys :  not  used  for  felts  like  the  common  .skins, 
but  dressed  as  furs,  and  exported  to  Cluna  to  be  worn  bv  the 
Mandarins.  ■' 

1 1 .  Political  Economt/. 

Roads  in  an  improving  state ;  bridges  better  attended  to 
th,Tn  in  most  counties ;  but  guide-|iosis  neglected,  which  an 
annolator  on  Tuke's  report  justly  remarks,  is  a  sort  of  revert- 
ing to  b,arb  irism ;  as  an  attention  to  these  sort  of  minutiie 
IS  one  of  the  most  striking  marks  of  civilisation.  \'arious 
canals. 

Manvfiicturcs  of  sail-cloth  and  cordage  at  Mliitby  and 
Scarborough  ;  at  various  places  in  its  neighbourhood,'  alum 
works;  4I1()0  tons  of  this  article  anually  shipped  from  Whitby; 
hnens,  cottons,  woollen,  and  paper  manufactured  in  various 
places. 


/807.  East  Ridtnu  of  Yobkshire.    819,200  acres  of  moderately  wavy  surface,  intersected  with  iiumer 
ous,  deep,  winding  valleys ;   not  remarkable  either  for  its  arable  lands  or  pasturage;   hut  productive  of 
,-°''f^*  {;"■  .*'l*^  '^'''"^''  •"»"•*  saddle,  and  of  the  excellent  Holderness  breed  of  cows.  ( Lcat/iam's  General  ficw 
1/94.     Strickland's  View,  \^n.     Marslinl's  Review,  IS12.     Smith's  Geolosical  Map,  \»'2\  ) 


1.  Geographical  State  and  Circumstances. 

Climali.  of  the  wolds  severe  and  variable ;  N.  and  N.E.  winds 
prevail  in  winter  and  spring;  in  the  vales  milder;  mild,  but 
notverj'  healthy,  on  the  Humber;  rain  at  Hull  twenty-seve 
inches  and  a  half  yearly  at  an  average. 

Soil  of  the  wolds  calcareous  loam  ;  of  Holderness  fertile  cla , 
and  still'  retentive  clay.  On  the  banks  of  th»  Humlier,  from 
Paul  nearly  to  Sperm  Point,  there  are  l.T  or  ll,iinf)  acrc-s  " 
warp-land,  of  a  strong  clayey  loam,  the  productiveness  of  win 
can  nardly  be  equalled. 


Suiii-  Island  on  the  Humber  is  a  modem  creation  by  that 
estuary.     It  first  began  to  show  itself  about  16fi7,  at  ebb  tide. 

and  as  no  mt ---j--,  .--..- .    ■. .      '-     .  • 

tyrant  of  it  ' 


pretended  title  to  it  (it  being  a  detached  island), 

■z^.-^ ..as  made  by  the  crown  in  the  same  year.     In  1787 

IfaUt)  acres  ot  the  land  were  embanked  and  under  tillage,  pro- 
ducing a  rental  of  900/.  a  year,  with  a  chapel  and  several  farm- 
houses erected  on  it.  That  part  of  Sunk  Island  which  was  first 
embanked  was  originally  about  two  miles  from  the  shore,  and 
many  persons  are  still  living  who  recollect  vessels  passing  be- 
tween It  and  the  mainland,  to  which  it  is  now  united  by  a 
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bridge  across  a  narrow  channel,  serving  as  a  drain  to  the  adja- 
cent country.  It  contains  at  present  within  the  banks  about 
4700  acres  and  twenty-four  families,  and  is  continually  increas- 
ing in  size,  an  extensive  tract  having  Iteen  recently  embanked, 
with  a  probability  of  its  being  still  further  enlarged. 

Minerals.  Chalk  and  a  very  hard  &he!!y  limestone,  producing 
a  lime  little  valued  either  by  the  farmer  or  builder.  Chalk  ot' 
the  woldi  much  hardur  than  that  of  the  southern  counties. 
Marl  in  many  places.  Gypsum  in  so^e  places,  but  no  mineral 
veins  or  conl,  and  in  many  places  not  cvtn  clay  for  bricks. 
2.  Propeyfi/. 

Less  divided  on  the  East  Riding  than  in  other  parts  of  the 
county;  perhaps  kss  tiian  in  most  parts  of  England;  which 
arises  a  good  deal  from  the  nature  of  the  county  :  one  half  of 
wold-s  where  land  is  held  in  little  estimation,  aiid  occupied  in 
l-trger  tracts;  the  other  a  flat  low  countr\,  partly  rich  and 
clayey,  and  p.irtly  sandy  and  barren.  IVIo'st  of  the  families 
have  possessed  their  estates  for  manv  centuries,  and  some  from 
the  iNorman  conquest :  largest  15,000/.  a  year;  ten  at  10,000/. 
a  year.    Only  three  noblemen  have  seats  in  this  Riding. 

o.  Buildings. 

Seventy-four  manorial  houses,  of  which  twelve  are  going  to 
decay;  nineteen  let  to  tenant-s,  or  rem?.in  emptv ;  forty-one 
occupied  by  thtir  owners  {Tnnp.  Eliz.)\  ninety -two  families 
bearing  arms  resident  in  the  county. 

I'anii'lnmsea  generally  good,  excepting  on  the  wotds,  where 
they  are  built  otcluik,  thatched,  and  miserably  bad:  generally 
in  villages,  excepting  those  built  lately. 

Cottages  more  comfortable^  than  in  many  places;  generally 
two  rooms  below  and  two  bedrooiiis  over  tlijjm  :  a  disposition 
in  the  proprietors  to  let  their  cottages  go  to  decay. 

Vilhige  cow  club.  A  plan  for  msuring  cows  having  been 
lately  adopted  on  an  extensive  scale,  and  with  striking  succ-ss, 
in  the  north  of  Lincolnshire,  from  which  it  apjjears  that  an 
average  payment  of  about  three  halfpence  per  cow  per  week  (or 
six  shillings  per  year)  is  fully  adequate  to  replace  the  ordinary 
losses  of  cows  by  death,  it  Js  proposed  to  institute  a  similar  club 
in  the  contiguous  parts  of  the  East  and  North  Ridings  of  York- 
shire, with  a  view  of  securing  to  the  labourer  and  his  family, 
at  a  '.rifling  expanse,  the  great  benefits  of  that  useful  anima'i, 
without  his  risking  more  than  one  sixth  pai't  of  her  value,  ujion 
Cfrtain  conditions. 

4.   Occupatt'on. 

Farms  in  general  small;  one  or  two  of  1200/.  per  annum, 
but  from  200/.  to  20/.  more  common.  Leases  so  rare  that  tlie 
surveyor  could  not  recollect  of  one,  unless  under  suspicious 
circumstances,  whe.e  something  incorrect  is  aimed  at,  some 
i-dvantaije  intended  to  be  given  or  taken  ;  where  either  the 
landlord  wanted  something  more  than  customary  from  the 
tenant,  or  the  tenant  was  disinclined  to  liust  his  landlord; 
great  estates  are  let  in  full  confidence  in  this  Riding,  where  a 
lea->e  was  never  asked  for,  probably  never  wished  for ;  because 
the  tenure  is  equally  secure,  and  more  permanent  without 
than  with  one-  Many  estates  have  been  occupied  by  the  pro- 
;;.  niini-,  of  the  present  tenants,  during  two,  three,  or  four 

I    I  Icmenis. 

\\  -L'•'^^  here  of  a  bad  construction  ;  but  well  yoked  in  the 
(ierin.m  manner.  The  four  horses  are  yoked  two  abreast,  in 
the  same  manner  as  they  are  put  to  a  coach,  two  drawing 
by  the  splinter-bar  and  two  by  the  pole ;  those  at  the  wheel 
drawing  also  by  a  swinging  bar,  which  the  wheel-horses  of 
ever>-  carriage  ouuht  to  do,  as  thev  thereby  obtain  considetaltlo 
ease  in  thtir  draft,  and  are  less  liable  to  be  galled  by  the  col- 
lar than  those  which  draw  by  a  fixed  bar;  tlie  driver  then, 
being  mounttd  on  the  near-side  wheel  horse,  directs  the  two 
leaders  by  a  rein  fixed  to  the  out-side  of  each  of  their  bridles, 
tbey  being  coupled  together  by  a  strap  passing  from  tbe  inside 
of  each  of  their  bridles  to  the  collar  of  tbe  other  horbc.  In 
this  manner,  when  empty,  they  trot  along  the  roads  with 
safety  and  expedition ;  and  wben  lo;:ded,  the  horses  lieing 
near  their  worK,  and  conveniently  placed  for  drawing,  labour 
with  much  greater  ease  and  effect  than  when  placed  at  length- 
"Were  the  waggon,  indeed,  of  a  better  construction,  the  team 
would  be  excellent. 

The  peas-hook  and  the  bean-hook,  both  made  out  of  old 
scythe-blades,  and  used  in  reaping  peas  and  beans,  are  pecu- 
liar to  this  Hiding  ;  as  was  the  iime-bumcr*s  fork  till  lately. 
(See./(#,'.  682.  A,  c.) 

Thv  moulding;  sledge  is  a  useful  implement  for  levelling  tbe 
small  inequalities  of  meadow  and  pasture  land,  and  spreading 
the  dung  dropped  by  the  cattle.    It  is  a  frame  of  wood  about 


five  feet  square  (the  sides  of  which  are  about  four  inches  thick 
to  give  it  weight  and  strength),  having  three  bars  of  iron  fixed 
to  the  lower  side,  the  points  of  which  are  thinned  to  sharp 
edges.  'When  in  use,  sojiie  thorns  are  drawn  under  the  hinder 
wooden  bar,  and  above  the  middle  one,  to  which  they  are  fixed 
by  cords.  If  it  is  wanttd  to  be  removed  from  one  field  to 
another,  it  is  turned  the  other  side  up,  which  preserves  the 
e<lges  01  the  bars  from  injury.  It  is  drawn  by  two  horses,  and 
will  go  over  a  great  extent  ot'land  in  a  day. 

6.  Enclosing. 

The  taste  for  this  has  been  carried  too  far,  and  land  enclosed 
which  has  not  and  probably  never  will  repay  the  expense. 

7.  Arable  Land. 

Two  thirds  of  tl;e  wolds,  and  one  third  of  the  rest  of  the 
Riding,  under  the  plough  ;  fallovy,  wheat,  oats,  or  fallow,  bar- 
ley, beans,  common  rotations, 

8.  Glass. 

The  marshy  meadows  adjoining  the  Derwent,  a  few  grazing 
pastures  in  Holdemess  andHowdenshire,  and  the  smallgarths 
or  paddocks  in  the  immediate  vicinity  of  the  towns  and  villages, 
form  the  principal  part  of  natural  grass  lands. 

The  salt -tnarshea  o\\  the  outside  of  the  embarkments  are  of 
no  great  extent.  Unless  the  mud  is  so  elevated  as  to  be  con- 
stantly above  water  for  a  few  days  at  neap  tides,  no  plants  take 
possession  of  the  surface  ;  but  when  vegetation  can  go  on,  tbe 
first  plant  which  tikes  possession  is  the  tsalicdrnia  or  samphire, 
and  ntxt  the  P6a  marftima,  which  in  a  short  time  covers  tbe 
surfu  e  with  a  close  short  sward.  A  few  sheep  are  occasionally 
put  on  it  when  not  too  much  diitied  by  the  mud  of  the  spring 
tides. 

In  liiijiii^  hind  to  grass,  caraway  and  parsley  sown  among  it 
by  sonie,  to  preserve  the  health  of  the  sheep. 

9.  Gardens  and  Orchards. 

Almost  unknown,  excepting  among  the  higber  classes ;  farm- 
ers rarely  u.fe  any  other  vegetable  than  potatoes  and  iumip.s; 
cotta,;ers  cultivate  their  gardens  with  more  care  than  the 
farmers. 

10.  ii'oodlands. 

Of  no  great  extent  in  proportion  to  the  Riding ;  extensive 
plantations  made  on  the  wolds. 
n.  Intproveinents. 

Holdemess  drainage  an  extensive  work  of  the  kind,  on  tbe 
east  side  of  the  liver  Hull ;  it  extends  over  nearly  12,000  acres, 
and  is  managed  by  commissioners.  Various  other  estens-ive 
drainages. 

12.  Livestock. 

Holdemess  cattle,  remarkable  for  their  large  size  and  abun- 
dant supply  of  milk,  prevail  universally.  This  breed  is  supi«oied 
to  have  been  introduced  from  Holland  about  a  centurr  Pgo, 
and  improved  by  attentive  management-  The  late  Sir  George 
Strickland  the  greatest  modern  breeder  in  tbe  district.  Breed- 
ing a  principal  object  in  most  parts  of  the  Riding,  and  feeding 
in  Holdemess  when  the  pastures  are  rich. 

Sheep  formerly  the  H olderncss  breed,  resembling  that  of  i-.in- 
colnshire  and  the  W'old  sheej) ;  now  the  Leicester  and  various 
other  breeds. 

/forses  for  the  coach  and  saddl*^,  the  grand  branch  of  breeding 
in  this  Riding,  and  as  many  or  more  jnoduced,  in  proportion 
to  its  extent,  than  in  any  other.  But  it  is  allowed  by  all  th;it 
the  breed  has  of  late  much  degenerated,  owing  to  the  inatten- 
tion of  the  farmers.  About  twenty  years  ago,  a  cross  of  bloi)d 
was  introduced,  by  which,  though  good  saddle  horses  were  pro 
duced,  the  coach 'horse  was  lost.  This  error  discovered,  zt\ 
oi)posite  and  still  more  pernicious  one  was  produced  by  the  in- 
troduction of  heavy  black  stallions  from  Lincolnshire.  'J'hese 
produced  a  mongrel  breed,  which  will  not  be  got  rid  of  for 
several  generations.  In  breeding,  some  castrate  the  foal  while 
sucking,  and  think  it  a  preferable  practice  to  that  of  the  North 
Riding. 

Rabbits.  About  twenty  warrens,  containing  together  probably 
10,000  acres. 

13.  Political  Economy. 

Not  mo*-e  than  140  miles  of  turnpike  road  in  the  whole 
Riding;  i'tvt  of  these  good,  and  the  cross  roads  and  lanes  very 
bad;  manufactures  few;  white  lead,  glue,  glass,  iron-foundi-y, 
oil-mills,  cordage,  sailcloth,  patent  whalelione,  brick,  ti'e,  pot- 
tery, &c.  at  Hull.  \Vhite-lead  and  Spanisb-white  for  whitening 
prepared  from  chalk,  at  Hessel.  Howden  coarse  canvass  for 
mail  bags ;  near  Driflield  spinning  and  weaving  tow  ;  other  ma- 
nufactures near  York.  Several  agricultural  societies;  one  for 
books  and  implements  at  Howden. 


7808.  DURHAM.  582,400  acres  of  surface,  in  some  places  mountainous,  and  in  most  places  hilly;  the 
soil  in  great  part  poor  ;  the  agriculture  generally  approaching  the  best  model,  that  of  Northumberland  ; 
and  the  countv  distinguished  by  the  Diuham  or  Tceswater  breed  of  cattle,  and  by  its  lead  and  coal  mine?. 
The  celebrated  farmer  and  breeder  Culley  was  a  native  of  this  county,  and  farmed  here  as  well  as  in 
Northumberland.  [Granger's  General  J'iexv,  179-1-.  Bailey's  General  f'iew,  1810.  Marshal's  Hcvictv,  1818. 
Smith's  Geological  Map,  J  82 1.)  1010  fc 


1.  Geographical  Stale  and  Circuitistanccs. 

Climate  fine  and  mild  in  the  lower  districts  ;  but  on  Crossfell, 
the  highest  land  in  Eng'and,  being  ,"100  feet  above  the  level 
of  the  sea,  snow  frequ^-ntly  lies  from  November  till  the  middle 
or  end  of  June.  General  tinienf  harvest  from  the  beginning 
of  September  to  the  middle  of  ( )rtoli(T. 

.Soils  principally  clay  loam  and  neat ;  the  latter  prevails  in 
the  western  part  of  the  county  or  lead-mine  district  ;  there  is 
a  tract  of  calcareous  soil  in  the  interior  of  the  lounty. 

Miiurttls:  coals  found  over  a  considerable  portion  of  the 
county,  workable  to  the  extent  of  100,000  acres;  those  in 
the  northern  parts  of  the  county  wrought  for  exportation^  in 
the  western  and  southern  parts  tor  land  sale  only.  In  vanous 
parts  of  the  coal  districis  are  djkes  or  fractures  {fig.  lOlO. 
«,  A),  and  consequetit  derangement  of  the  strata,  uhich  throw 
the  beds  of  coal  (cc)  on  one  side  of  tbe  dyke  ofien  ninny  fvc!  up 
or  down.  The  fissure  between  being  commonly  tilled  with 
clay,  stops  the  water  in  its  course  along  the  difUrent  be<ls 
((/,  t),  interrupts  tbe  drainage,  and  greatly  damages  the  work- 
ing of  the  coil. 

f,rad'?niius  numerous  in  the  western  district ;  the  ore 
mostly  in  veiticat  fissures  of  limestone  and  oilier  rocks  like 
tbe  dvk;'S. 

Alilldfoiics,  grindstones,  freestones,  slater  of  the  grey  or  free- 
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stone  kind,  silver  sand, 
limcitone,  whinstone,  clay 
stone  or  black  metal  stone, 
and,  yellow  ochre,  also 
found. 

iVttter.  Salmon  fishery 
on  the  Tyne  has  greatly 
declined,  owing  to  the 
building  of  wears,  which 
pievcnt  their  uetting  up. 
Bailey  remarks,  that  if 
dims  of  this  description 
were  put  across  the  river 
Tweed,  a  revenue  of 
n.;nl.v  ir.,O00/.  jier  year, 
vtiiivcil  fur  rents  of  fish - 
ill  '-,  ;m.I  C'i.OfiO/.  ayear, 
llu-  v.ilue  of  the  fish  taken 
in  that  river,  would  he 
reduced  to  a  mere  trifle, 
in  a  few  \ears. 

Suit  jpn'/t^'*,  from  which 
salt  is  made  near  liritt 
and  other  pi  xes.     A   spa 
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or  Bait  suipliur  spring  near  Durham,  ami  another  on  Lord 
Durham's  estate,  with  public  baths  and  drcssin„'-rouins. 
Various  others  of  less  note. 

2.  Propei'ty. 

Larcest  estates,  20,000/.  to  2Si,000/.  a  year  ;  several  from 
1000/.  to  3000/.,  from  which  they  descend  by  regular  gradations 
to  the  smnllest  sinn5.  Some  estates  let  by  proposal ;  but  the 
general  mode  is  to  ask  a  rent,  and  treat  with  tenants  six  or 
seven  months  before  the  existing  leases  expire. 

3.  Buildings. 

(ienerally  of  stone  and  slate ;  cottages  of  one  story,  covered 
with  thatch  or  tiles. 

4.  Occupation. 

f-argest  farm  about  1000  acres,  greatest  number  from  150 
to  50  acres.  Th^  larger  farmers  almost  only  those  who  have 
made  improvements  ;  among  these,  Messrs.  Culley  and  Charge' 
first  led  the  way,  and  have  been  followed  by  Messrs.  Collins, 
Bfason,  Tavlor,  Trotter,  Nesham,  Seymour,  and  many  others, 
by  whose  exertions  and  judicious  selection  of  stock  this  district 
will  be  lastingly  benetited. 

Greatest  nuinber  of  smalt  labouring  farmers  greater  slaves 
than  their  servants,  being  generally  emploved  through  the 
summer,  in  some  kind  of  work  or  other,  from  fonr  o'clock 
in  the  morning  tiil  eight  at  night ;  and  in  every  other  sea- 
son of  the  year  from  twilight  to  twilight;  and  may  truly  be 
said  "  to  rise  early,  take  rest  late,  and  eat  the  bread  of 
carefulness." 

LeascSf  thre?,  five,  and  seven  years,  excepting  clivirch  and 
corporation  leases  for  21  years,  arid  lives.  Those  farms  let  for 
short  terms  remain  stationary,  as  no  prudent  man  will  lay 
out  bis  money  in  improvements,  for  which,  when  completed, 
he  will  be  rewarded  by  an  advance  of  rent,  proportioned  to 
the  improvement  he  has  made. 


5.  Implements. 

Swing  p'oughs  of  the  Rotherhar 


kind  ;  of  late  the  Small's 


plough ;  various  other  good  impUments, 
now'  (1S30)   the  improved    for: 
Berwickshire. 

6.  Enclosing. 

On  dry  soils  hedges  are  frequently  planted  on  a  raised 
mound,  forty  inches  broad,  and  the  height  twelve  inches ; 
a  small  ditch  is  cut  on  each  side  to  make  it,  and  the  quicks 
are  jilanted  in  the  middle.  In  this  mode  the  land  may  be 
ploughed  nearly  to  the  mound,  and  when  the  thorns  are 
grown  to  a  sufficient  htit;ht,  almost  close  to  the  hedge. 
\VTien  they  are  five  or  six  years  old,  every  other  stem  is  cut 
clean  off,  \vitbin  two  or  three  inches  of  the  surface,  and  the 
remaining  ones  stripped  of  their  principal  branches;  then 
stakes  of  thirty  inches  high  are  driven  in  at  proper  distances, 
and  the  splasliing  stems,  having  a  slight  cut  on  one  side  to 
make  them  bend  easier,  are  wound  amongst  the  stakes  at  an 
angle  of  about  twenty-five  degrees,  and  a  single  edder  is 
■wound  round  the  top  to  keep  the  stakes  tight. 


7.  Arable  lands. 

Ploughing  generally  well  executed,  but  in  some  places  the 
subsoil  prevents  sufficient  depth  of  furrow,  i.  e.  six  inches. 
The  turnip  culture,  rotations,  and  general  management  of 
arable  land,  the  same  as  in  Northumberland ;  that  is,  of  the 
most  improved  kind;  seventeen  tons  of  Riita  baga  are  equal 
to  thirty -one  tons  of  white  turnip  in  feeding  cattle  or  sheep. 

Mustard  was  formerly  much  grown  in  this  county,  and 
Durham  mustard  was  pnoverbial  for  its  excellence.  At  pre- 
sent a  crop  of  mustard  is  rarelv  met  with.  It  is  generally 
sown  upon  pared  and  burned  land  in  April,  one  pound  per 
acre.  The  produce  about  twenty  bushels  per  acre ;  and  price 
firom  eight  to  sixteen  shillings  per  bushel. 

Potatoes  in  the  village  of  Hamstely  have  been  the  principal 
article  of  trade,  and  the  principal  emplo.msnt  (^  several 
families  for  eighty  years ;  they  are  very  particular  in  having 
good  sets,  each  with  two  eyes;  use  reddish  or  pink  sorts, 
plant  in  March  and  April,  and  both  horse  and  hand-hoe  ;  no 
curl  appears  among  them,  but  sometimes  they  "  lun  wild," 
or  tend  to  that  state,  protlucing  more  flowers  than  usual,  and 
continuing  flowering  much  later,  sometimes  till  Michaelmas, 
and  producing  few  tubers  and  slender  steins.  Whenever  this 
is  observed,  the  tubers  of  such  potatoes  are  no  longer  used 
for  propagation. 

8.  Grass. 

Not  much  old  surface,  what  there  is  chiefly  ujiland. 

9.  Woods  and  Plantations. 

Scampston  elm,  from  a  place  of  that  name  in  Yorkshire, 
but  supposed  originally  from  America,  will  make  shoots  from 
grafts,  in  one  year,  of  6  or  6  feet ;  introduced  in  young  plant- 
ations by  Messrs.  Falla,  eminent  nurserymen  of  Gates- 
head; vale  of  Derwent  well  wooded;  Sir  J.  Kden  a  great 
planter. 

10.  Embanlfnents. 

Begun  on  the  Tees  in  1740,  and  about  loOO  acres  secured 
between  that  period  and  IbOO. 

11.  Live  atoch'. 

Short-homed  cattle.  The  famous  Durham  ox  bred  by 
Charies  Colling  of  Kellan,  in  17y(3. 

Shtiep.  TeesH-ater  and  Leicester  breed;  stock  bred,  reared, 
and  fed  in  the  most  scientific  manner,  especially  bj  the  larger 
farmers  mentioned  above  (4). 

VL  Political  Economy. 

Turnpike  roads  first  made  in  1742 ;  materials,  whinstone, 
limestone,  river  gravel,  and  freestone.  Roads  excellent  where 
materials  are  broken  sufficientlv  small  :  they  are  also  in  ^ood 
repair.  Milestones  on  some  roads,  hollow  triangular  prisms 
of  cast-iron,  with  projecting  letters  and  figures.  They  are 
two  and  a  half  f-^ct  high,  and  fixed  on  an  oak  post,  four  and 
a  half  feet  long,  sunk  t»vo  and  a  half  feet  in  the  earth.  Guide- 
l>osts  much  wanted.  No  iron  railways,  and  iw  public  roads 
or  canals. 

Manufactures.  Wrought  iron  foundries,  glass-houses,  pot- 
teries, salt,  copperas,  sal  ammoniac,  coal  tar,  paper,  woollen, 
cotton,  and  Unen  cloth.  Several  agricultural  societies;  the 
first  established  at  Darlington  in  17S3. 


7809.  NORTHUMBERLAXD,  including  those  detached  parto  of  the  county  of  Durham,  called 
Northamshire,  Islandshiie,  and  Beddingtonshire,  comprehends  a  surface  of  \^'-2&'lfi{^,i)  acres,  chiefly 
mountainous  or  breeding  districts,  but  including  450,000  acres  proper  for  tillage.  The  celebrity  of  this 
county  both  for  its  tillage  and  breeding  is  well  known.  Here  turnips  were  first  extensively  cultivated 
in  t'ne  drill  manner,  and  the  best  principles  of  breciiing  practised  by  Ciilicy.  To  this  gentleman  and 
Bailey  agriculture  owes  much  :  the  latter  was,  perhaps,  one  of  the  most  enlightened  and  accomplislied 
of  modern  agriculturists.  {Bailey  and  Culley''s  General  Vieiv,  180  \  Marahars  Reoiew,  1808.  Smith's 
Geological  Map,  182 1.) 


1.  Geographical  State  and  Circumstances. 

Climate  subject  to  great  variation  of  temperature ;  snow  tc 
a  considerable  depth  on  the  mountains,  wnen  there  is  none 
in  the  lower  districts ;  weathtr  runs  in  extremes ;  very  cold 
in  spring,  and  seldom  mild  before  June. 

Soilatiil  Hitrface,  Strong  fertile  loam  along  the  coa^^t ;  sandv, 
gravelly,  and  dry  loam  on  the  Tyne,  from  Newborn  to  Halt- 
whistte,  on  the  Coquet  about  KothluirN-  ;  on  the  Aln,  from 
Alnwick  to  the  sea;  down  Tweedside,  but  chietly  in  the 
vales  of  lireamish  Hill  and  Beaumont.  The  hills  surround- 
ing the  Cheviot  mountains  are  mostly  a  dry  sharp  gravelly 
loam.  Muist  loam  occupies  a  large  portion  of  the  county, 
unsafe  for  sheep,  and  unfit  for  turnips,  and  peat  earth  pre- 
vails in  the  mountainous  districts. 

The  aspect  of  the  surface  is  marked  with  great  variety  ; 
along  the  sea-coast  it  is  nearly  level  ;  towards  the  niidcile 
more  diversified,  and  thrown  into  large  swelling  ridges, 
formed  by  the  principal  rivers.  These  parts  are  well  enclosed  ; 
in  some  places  enriched  with  wood  and  recent  plantations, 
but  the  general  appearance  is  destitute  of  those  ornaments. 
The  western  part  (except  a  few  Intervening  valas)  is  an  ex- 
tensive scene  of  open  mountainous  district,  where  the  hand 
of  cultivation  is  rarelv  to  be  traced.  Of  the  mountainous 
districts,  those  around  Cheviot  are  the  most  valuable,  being 
in  general  line  green  hills,  thrown  into  numberless  variety 
of  forms,  enclosing  and  slieltering  many  deep,  narrow,  and 
sequestered  glens. 

Minerals.  Coal  in  abundance  in  the  greatest  part  of  the 
county :  it  is  hke  that  of  Durham  of  the  caking  kind,  and  is 
found  in  the  south-east  quarter  of  the  best  quality  ;  quan- 
tity exported,  chiefly  for  the  London  market,  956,2.50  London 
rha!ders.  Calculated  that  the  whole  coal  of  the  counties  of 
Newcastle  and  Durham  will  be  exhausted  in  550  years.  Lime- 
stone, stone-marl,  clay-marl,  lead-ore,  and  ore  of  zinc  in  small 
quanUties  ;  freestone,  whinstone,  and  iron  are  all  worked. 

Water.  The  Tvne  and  Tweal  have  been  long  celebrated 
for  their  salmon  fi^hories :  in  the  trotter  a  rent  of  SOO/.  a  year 
is  paid  for  a  lishing  of  two  hundred  yards  in  length,  near  the 
mouth  of  the  river ;  and  the  same  rent  is  paid  for  each  of  two 
other  fishings  above  the  bridge,  not  more  than  two  hundred 
and  fifty  yards  in  length  each.  The  fish  taken  here  are,  the 
Nalmon,  bull-trout,  wliiting,  and  large  common  trout,  and 
nearly  the  whole  of  them  sent  to  London  ;  in  the  convejance 
of  which,  a  great  imjirovement  has  taken  place  of  late  years, 
by  packing  them  in  pounded  ice  ;  by  this  means  they  are 
presented  nearly  as  fresh  at  the  I^ndon  market,  as  when 
taken  out  of  the  river.      For  the  purpose  of  carrying  them. 


and  keeping  up  a  constant  and  regular  supply,  vessels  called 
smacks  sail  three  times  a  week,  and  being  purposely  con- 
stnict^d  for  swift  saiUng,  frequenUy  make  their  run  in  forty- 
eight  hours.  These  vessels  are  from  70  to  120  tons  burden  ; 
on  an  average  twelve  men  are  employed  in  each  vessel,  and 
make  about  tburteen  voyages  in  a  year ;  and  not  less  than  75 
boats  and  300  fishermen  are  employed  in  taking  the  fish  in 
the  River  Tweed. 

2.  Property. 

One  estate  upwards  of  40,000  acres,  the  rest  vary  from 
10  to  20,000 ;  small  estates  rare  in  the  northern  part  of  the 
county.  Few  counties  in  which  estates  have  been  so  rapidly 
improved  ;  several  instances  of  the  value  trebled  in  forty 
vcavs  ;  piincip  d  cause  letting  large  farms  on  twenty-one  \ears' 
leases.  Usual  mode  of  letting  farms  ii  to  fix  a  rent  six  or 
twelve  months  before  the  expiration  ot  the  lease;  but  upon 
one  of  the  largest  estates  in  the  county  (the  Earl  of  Tank- 
erville's),  the  tenants  have  an  oiler  of  di^ir  farms  two  years 
and  a  half  or  three  yc;irs  before  the  expiration  of  the  lease, 
which  is  a  mutual  benefit  to  both  landlord  and  tenaiU,  and 
is  attended  with  so  many  advantages,  that  it  is  in  a  fair  way 
of  being  generally  adopted. 

3.  Buildings. 

Farmeries  formerly  very  shabby  and  ill  contrived,  now  totally 
diHerent.  The  most  ai)proved  form  of  distributing  tlie  various 
offices  is,  on  the  east,  west,  and  north  sides  of  a  rectangular 
parallelogram  (./'a'-  HHl.)  which  is  jjenerally  divided  into  two 
fold-yards  for  cattle  of  ditlerent  ages,  the  south  being  left  open 
to  admit  the  sun ;  and  for  the  same  reason,  and  also  for  the 
sake  of  cleanliness  and  health,  the  farm-house  («i)  is  removed 
in  front  thirty  or  forty  yards;  between  which  and  the  south 
wall  of  the  fold  is  a  small  court  for  coa's  and  yoimg  poultry  ;  the 
barn  (6)  is  18  feet  by  CO,  with  threshing-machine  driven  by 
horses,  water,  wind,  or  steam ;  on  each  side  are  sheds  (c  c), 
ov:r  which  are  granaries;  beyond  these,  as  wings  to  the  main 
sq^iiare,  are  sheds  (//  (/},  uiion  which  are  built  corn-stacks.  One 
ot  these  sheds  is  for  wintering  yearling  calves,  the  other  for 
holding  implements  of  the  larger  kind.  On  the  east  of  the 
main  square  is  the  st;ible  (e),  and  in  the  west  a  house  for  cows 
and  fatting  oxen  (^'),  each  16  feet  by  4S  feet-  Over  the  pig- 
sties {g)  are  poultry  houses  which  open  into  the  court-yard  of 
the  house,  as  the  piggeries  do  into  the  fold-yards  for  wintering 
young  cattle  (/i  A). 

Cottages  of  stone  and  lime  and  tiled  ;  fioor  of  lime  and  sand  ; 
the  living  room  fifteen  feet  by  sixteen,  and  the  cow-house  nine 
feet  by  sixteen. 


Book  I. 


AGRICULTURE   OF  CUMBERLAND. 


4.   Occupation. 

a  x*e^™f,/?- "■^"''  ""■«!  "  ^^  """h.  some  from  WOl  ,o  400/ 

for  such  farms  en.„liX  farme^To'a'^'oXr 
ca  .on   and  gives  the.n  a  spirit  of  "ndepenrience 

mirllF  ?,  ■  '"""  '"'"*  ''"<'  *°"  leases.  Their 
m  nds  bemg  open  to  conviction,  they  are  read"  to 
trj'  new  expenmenis  and  adopt  every  Leneficial  im 

mL'^iSTarts'olYh^J^rdo,?;^";;'^,!-"'^"''^ 
cultural  lc,,ow1edge';  and  ha'v^etaVs^pIanSd^^?,;- 
S^m,  i"^  '^^-^  ?1°"S'>'  ^"P™<«-  «°  those  Ihev  were 
acquainted  with,  or  that  could  be  advant  Jeousfv 
pursued  m  their  own  situation  ,  and  scaPceW  ^ 
.year  passes  without  some  of  them  makini  extln 
sive  asncultural  tours,  for  the  sole  pui^se  of 

hirng  the  most  improved  breeds  of  stock    anrt 

Suf 'XreSr' "'  -ew  invented  rd^-';^ 

5.  Implements. 
,.Sr"'f  '"1*'  approved  kind  ;  and  some  of  those 
as  the  ploUKh,  mm,  hotse-hoe,  &c.  owe  the  r  rhirf 
menu  to  the  improvements  of  Bai°ev?  A  pair  rf 
pranma  shears  recommended  S  ,;;eferaC°o 
those  in  common  use  for  cutting  hed-es  'rh„v 
consist  of  a  strong  sharp  knife,  six  hT-hU  Ton  ; 
nioving  betwixt  two  square  ^giT.heek?-  tiS 
upper  hand^is  two  fee?  six  inc'he^  ic%T!-a  Z 
feet  three  inches.    (S: e  U,u,ycU,j,a:il!a 
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I  and  r^^^^^^SL!^^-^^-!^^^ 


other 


^r  y    -■■".  "-ti-    mure  iiicties.      (^Le 
"J  Gur^uma,  2ded.  1334..^^.  Vi'i.) 

o    i.nclosures. 

Size  of  fields  varies  with  the  size  of  the  farm=  .  :.,  ,  _. 

from  two  to  six  or  eight  arrt..^.  i „  . hi  ,,  ,.,  ^  '  '"  *°"'^  P^rfs 
farms  are  largerS  2^  to  '  iSo  acr«"''Th.''"'''  7^4  ">« 
never  be  nlanted  nearer  each  other  S,  nine  hKh^'^n  l'''™''' 
good  land,  a  foot.    Ouicl*  foi.v  ^r  «,  ?.'^' and,  upon 

clean  ste.^s,  aTe  ahVa  \''o'Te  pref^rred^to"  h'  ''"\^»°'^S 
younger  and  smaller.  Jt  is  a  cuswm  hf  so™!*""'^  "'^'  "« 
young  quicks  every  vear:  tWs  makes  U,e  feniT  I  ''f "  '°  ''"P 

have'  been'c  ippcd  f?L  th  *  fi?st  Plan  w""'/"^'^.'^  '"j^-^  'hat 
and  of  labour^Lved.  there  i'J  S^^^fon  / aii'd'^o'r-'bru^y'' 


LI  ■  ■   ■   ■   I  .  .  I  ^f/eeb 


1757.     William  Dauson,  who  v 
turnip  culture  in    lingh.nd,  ha, 


and  of  labour  saved,  then 

w»!r^M:;;':'it?:i'^i;:^eS  ^sirti'''^^-"---  -  ^^i 

livening,  and  gratifSing  olE  than^L  Pleasing,  en- 

produced  by  the  shrari!  "'  *^'™^'  sameness 

7.    Arable  Land. 

Iaird'!"*blTmA^wPh"''';'^  ''^  ='«^"!"  breaking  up  grass 
many  o.en  we^-  u\^l  Lr  T"' ^^'-"^"^  ■'^'^''''■«  ^'«'  ''far.'afood 
farm;  but  aft«  a  few  U?' tr  ar^.h'."^  ""'*  ■''"""«  ahiut  the 
harnessed  both  with  voki  an  1  'onS  ^'''■'•^K.ven  up  :  they  were 
a  dav  .t  a  time:       '  ^°""''  ^""^  ""'^  Ploughed  half 

thr'J;uJ;"'Z''c';,s',!,ri'ii,Th'o'  im'rXrfo^""^  r^-  --/™"=" 

improper  for  this  fo,,  the  nrkedfXwstninr'''-^-  V"  *""' 
quantity  of  fallow  probably  on  f    To  l"  wil      i^Jer.  1 '   '""  '^^ 

pr^"tS  tgK^^/^aTh'^.^fer^'m'e'f  ^^a^^  V'"^'  =""'  ^'  ««' 
fideston,  about  Ihirlv  vea?s  si^nre  ^.H  .'v'"'  ""'ravagant  wages. 

ing  the  price  of  hoL  n'g,"^'  eachinf  hovs"'^.W  "^''7' '"''''"'^ 
to  perform  the  work  eq.  allv  as  weNSf7^;  ^','r'Th  "'"""'" 
Themodehetookwa«Jin,ni'«=r„i-  •  better  than  men. 

Without  a  mou?d"'SU?.e'd1Slr,feTe;d  in^Vsm^a,^  ""'"«''• 
of  equal  magnitude,  and  directaHhe  bovs  and  „.-H=  'i''"*'"'^' 
certain  number  of  planls  in  each  square,  'in  a  sfinJ?  \^lTn  " 
vearsTn'th^H"""'-  "?"'">  """  «Pe«  hoer.f ;  and    ™a  fc^^ 


1756  or 

with  the  turnip  culture  in°L:n'i'l'',nri  "h,,'-'*  ''\'^  '   ^'^'i"'" " 

sent  ,0  reside  iil  those  districts  ?of'lVsrvefve  a?  i'lir'th' 

_ly  by_  several  farmers  in  his  vicinity!  bit  by 


1  a  few  places  which 


,  and  wild 


:ho^;;^ry"J^rS'2i^™  S^J^  ^^S^^X^^ 
seen,  for  ten  or  twelve  vears  «/„,., -i,  ^'"ose  cropi  they  had 
.he  practice  in  rfi;;%ir^'^Lr^i>„-P-'or  to  their  own: 

8.   Grass. 

Not  much  old  grass  in  the  county. 

a  n-oods. 

rf  mlfv^''^'*'!!*''  ^"'l.ir.'-isation  practised 
require  or  admit  of  these  operations. 

Jl.    Livestock. 
caftle!"'  """^  short-homed,  long-homed,  Devonshi 

Mfc;.,  the  Cheviot,  heath,  and  long  woollcd      The  m«,1=v„ 
maxims  of  breed  ng  were  introriiicert  inL  .v.  .    ,  ""odem 

preiuElre  at'^.l,!^""""''^'','  -"'S-e  o'f  relationsh  p!  bit   hoL' 

rsrh^-^r^cip^L'fenS  o'^f  ;ifs  sL?rLr;;:^rno!r  r-^^^ 

amongst  the  most  scientific  brecdersfn    he  k  ngdo°n   whoW^ 
S^f^fl^dU-^cc^ess?'-'""  ^"""^  ""^■"'••""S-"™"™ 

/fortes  for  draught  brout'Iit  from  Clydesdale. 

ouots  are  kept  in  small  numbers  on  many  parts  of  the  rh,.„;„. 

Jl!!^h=;l-^^^-{;-^-y'^3S^: 

12.  Palilkal  Economy. 
tnJIr^ff  "'^  "'u"  "l  ''"lestone,  and  mostly  good.     Manufac 
hatTand  ako  for^tf'"' 'f  "J,!  ''!;? V"' --""agers-and S'reS 

gS^a^  5^ie{yjF,:;;Src^s?s  S'l?^s^ 

were  established  in  each  county,  and  '  .p,Zed  bv'a   a  eon's! 

income  of  its  proprietors,  the,  would' be  the  iViosJefffcctual 

■■"vement. 


evidently  origi 
-■-...  -J...,   ., „„.m;  iirsi  worK,  Xpeamcn  of  a   Wort  „„   i 

A«cmff«,«i„„,,„/,  appeared  in  l'7.31.    It  Appears  tha  Crai'Jnf  I  'iJ"     "  *^ ,••-■,■.......■,....., 

•^■^  "    "'f»o'  I  means  of  proinotiiiK.ngricullural 

and  also  of  late  gVcativ?mprovI.d1n"itTnfr;nf  i?"""'^.nl""*^  district,  remarkable  for  its'i.irture^otie  bcaiitv 
ins,  and  of  J.  C.  Cmwen  E.n  in  Ul  <  nltnri  h'"''-  ^ '""  exertions  of  the  late  Bishop  of  Llam,?ff-in  plant' 
which,  as  far  as  its  soiran<^^;?i,;ate  'ermi^mav  (ircnT';^  "'"'^"  '"  *■"?  i"''"-''ven,ent  o/ il"s  "ounty" 

gle's  General  Review,  179+.     ClcrJZ  Hew    l]^  i  T'f^''''^  ^^J'"^^^^^^  ^p'n- 

Smilh's  Geological  Map,  1824  ^'""^  ''""''  ^^  •^-  ^"''''l/  "nd  G.  Culley,  1804.     Marshal's  Ueview    18)8 


6^  ■-...,.    -.iciiv,    ii^-r. 

i>milh  s  Geological  Map,  1824.) 
1.  Inrroductory  Observations. 

ft^ture  Britons  inavmJfFth'!'"'"'^  ""^^^  "«'''  o""  olive  trees. 


Pringle  "  foimd  it  impossible"  not  to  mention  to  the  Hoard 
that  he  was  rcmarkab  v  well   ireated  «,l,o„  i  ti  e  iJoaru 

county,  which  ■'  tilled  Hit^  with  peeul^r  fer  L  '"'rT''  ""^ 
and  Respect."  .Some  of  Sose  fec^in^  he  vo  ds'^on  S^iT'l''* 
Sinclair,  in  the  following  terms  :-"^at  ,'r,Mt,X  ^  'i''"'  " 
him  (!)  who  first  called  the  attention  of  ?hen."wo'i- 
important  interests  and  whose  imremhted  eSbr  s  are  d  J  "ctrf 
to  promote  the  good  of  his  country  !  How  well  does  he  deserye 
anil  what  a  sure  road  has  he  chosen  to,  immortal  fame  thit  will 
survive  the  ravages  of  time,  and  smll  •  at  trflc'n^g  cekbri  v 
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Part  IV. 


of  martial  achievemmis !  '*  "  This,"  Marshal  observes,  "  most 
assuredly  means,  not  him,  but  me. ' 

In  some  prelhnimirtj  observations  to  this  report  by  Watson, 
Bishop  of  Lland^iir,  are  sii^i;estions  for  settUng  poor  people  in 
coltd^t-'S  on  the  wastes,  as  has  been  done  in  Spain,  and  on  the 
advantages  which  would  result  from  planting  them,  especially 
with  the  larch  and  oak. 

*2.  Geographical  State  and  Circu?ns fauces. 

Ctimatc.  Healthy,  though  subject  to  great  and  frequent  falls 
of  rain,  especially  in  autumn,  which  renders  harvest  late  and 
precarious :  snow  on  the  mountains  for  six  or  tight  months. 
Averags  rain  at  Keswick  seventy  inches. 

Soil.  Clays  and  loams  on  the  better  parts  of  the  valleys  and 
hill  sides,  and  peat  earth  on  the  mountainous  districts. 

Surface,  Beautifully  and  greatly  diversitied,  cliicily  moun- 
tainous, and  incapable  of  being  improved  by  the  plough  ;  but 
part  of  the  valley  and  plains  are  cultivaiable  soils. 

Minerals.  Chiefly  coal,  lime,  and.lead  ore;  there  are  also 
black  lead,  copper,  gypsum,  lapis  calaminai-is,  and  excellent 
slate  and  freestone. 

Jl'iiters.  Sixty-seven  miles  of  sea-coast,  several  large  and 
small  rivers,  and  the  lakes  well  known  for  their  beauty,  and 
the  excellent  char,  trout,  and  other  iish  which  some  of  them 
produie. 

3.  Property. 

Few  counties' where  land  is  in  such  small  parcels,  and  these 
occupied  by  their  owners.  The  annuat  value  of  these  tf.ne- 
menis  vary  "from  /J/.  to  50/.  a  vcar;  generally  from  1.^/.  to  30/., 
some  few  lUO/.  Largest  estate  in  the  county  L^jOOO/.  a  year. 
Tenure  of  by  far  the  greater  prirt  of  the  county  '•  cuitomary 
tenure,"  a  species  of  vassalage,  by  which  the  holder  is  subject 


to  fines,  heriots,  and  various  services  to  the  lords  of  manors.  A 
gtjod  deal  has  been  enfranchised.  Copyhold  and  leasehold  are 
rarely  met  v/ith  ;  what  is  not  customary  is  freehold. 

4.  BuftdingSf  ImptemeyitSy  Arahte  Land,  Sfc. 

Approaching  to  that  of  Northuinbf^rland.  A  great  many 
young  plantations  rising  on  the  sides  of  the  mountains. 

.5.  Lwe  Stoctc. 

Cattle  of  various  kinds;  breed  of  the  county  a  small  long- 
homed  kind  ;  but  the  most  improved  varieties  are  now  intro- 
duced. ' 

Sheep  bred  in  the  county  the  Herdwicks,  a  hardy  mountain 
sbee]>.  Some  horses  bred  by  the  farmer,  and  bees  very  com- 
mon. In  every  parish  th.^  taking  of  moles  is  let  at  a  certain 
sum,  and  defrayed  by  a  jiarochinl  r.ite  per  acre  ;  a  plan  which 
will  soon  eradicate  this  animal  from  the  county. 

6.  Improveinents 

Various  kinds,  as  draining,  watering,  planting,  &c.  made  bv 
Watson,  Bishoj)  of  Llandnti;  at  Colgarth  Park.  Those  of 
J.  C.  Curwen,  K^q  ,  of  Workington,  especially  in  feeding  and 
fatting  stock,  have  made  a  distinguished  figure  in  agricultural 
writings;  but  their  practical  merits  have  been  questioned- 
We  paid  a  high  compliment  to  Curwen  in  the  fir^t  tdition  of 
this  Knryclopoed.a,  on  which  a  scientific  and  practical  man, 
who  was  personally  arqursinted  with  him,  made  the  following 
note  :  —  "  I  iloubt  if  Curwen  has  any  right  to  the  compliments 
here  paid  him.  If  I  may  judge,  both  from  hjs  writnigs  and 
conversation,  he  is  certaiidy  not  a  first-rate  farmer,  and,  what 
in  his  situal  ion  is  worse,  not  very  much  the  friend  of  faimers. 
He  admitted  to  me,  indeed,  that  his  management  was  not 
profitable,  which  is  saying  all  in  one  word." 


7811.  WESTMORELAND.  540,160  acres,  chiefly  of  mountain  and  moor,  but  with  some  few  tracts  of 
vale  lauds,  cultivated  or  capable  of  cultivation.  On  the  whole  it  is  naturally  t!ie  most  Mnfavourable  county 
to  agriculture  or  comfortable  living  in  England,  owing  to  its  wet  and  cold  climate,  ungrateful  soil,  and 
rugged  surface.  {Prmj;ie's  General  I'iew,  1794.  MurskaVs  Revieio^  1808.  Smith''s  Geological  Map,  18-4. 
i:dtn.  Gaz.  18!-'7.) 

1.  Geographical  State  and  Circumstances. 
Climate.    S-  W.  wintls  and  rains  prevail  for  eight  months  in 

the  year:  in  1792  eighty-three  inches,  medium  forty-five  or 
fifty  "inches,  which  is  twenty  inches  above  the  medium  quan- 
tity that  falls  in  Kurope.  Air  pure  and  healthy  ;  winters  long 
and  severe.  In  1701-ii  thirty -six  ]»ounds  were  paid  for  cutting 
in  the  snow  ten  milesof  horse  tract  between  Shap  and  Kendal. 

The  s(»j7  most  prevalent  on  the  low  lands  Ts  a  dry  gravelly 
mculd,  and  peat  on  the  mountains. 

Siirjiicc.  IMountainous  and  hilly,  and  in  most  places  incapable 
of  cultivation  bv  the  plough,  harge  tracts  of  black  barren 
moors,  called  the  Fells. 

Miueni/s.  iSome  tritlin;^  veins  of  lead  ;  limestone  in  abund- 
am-e  inmost  pnrts  of  the  coimty  ;  excellent  blue  slates  i  gypsum 
used  for  laying  lloors ;  freestone,  and  marble  near  Kendal. 

Wafer.  '  Sever.d  rivers  and  some  lakes,  corresponding  in 
beauty  and  products  with  those  of  Cumberland. 

2.  Fropert?/. 
As    in   Cumberland;    land-owners    called   statesmen  (for 

estatesmen),  as  in  Ireland. 


o.  Buildings. 

Very  indifferent ;  few  mere  cottages ;  the  labourer  and 
mechanic  generally  reside  in  a  small  farm-house,  and  occupy 
more  or  Ie.ss  land. 

4.  Occvpution. 

Farms  small ;  and  farmers,  who  are  generally  proprietors, 
"  live  poorly  and  labour  hard,"  in  the  fields  in  summer,  and 
weaving  in  winter;  wear  clogs,  the  upper  part  of  leather,  and 
the  soles  of  birch,  alder,  or  sycamore.  The  culture  of  arable 
land  is  very  limited,  and,  like  that  of  grass  land,  was  in  a  very 
backward  state  at  the  time  the  rqiorter  wrote,  but  gradually 
improving.  Dairying  in  a  small  way  is  generally  practised,  but 
little  attention  to  the  sort  of  cow  or  breeding.  The  Earl  of 
Lonsdale,  and  Watson,  Bishop  of  Llandaff,  were  among  the 
first  to  set  the  example  as  to  planting. 

5.  Manufactures. 

Woollen  cloth,  or  Kendal  coatings,  stockings,  silk,  gun- 
powder, &c.  A  private  carpet  manufactory  at  Lowther,  by 
the  Karl  of  Lonsdale. 


7812.  LANCASHIRE.  1,150;000  acres ;  (1,155,840,  Brook's  Gaz.  1809,  12,000,0001  Edin.  Gaz.  1827), 
included  in  a  very  irregular  outline,  extending  above  a  degree,  or  about  seventy-four  miles  from  north  to 
south,  containing  mountainous  and  mocry  surf.icc,  and  a  large  portion  of  low,  flat,  or  moderately  varied 
lands,  of  good  quality.  The  soil  in  great  part  sandy,  and  chiefly  in  pasture.  The  early  introduction  and 
sucfcssful  culture  of  the  potato  distinguishes  this  county,  and  also  the  immense  extent  of  its  cotton 
manufactures,  and  very  considerable  foreign  commerce  from  Liverpool.  It  is  also  the  country  of  Brifid- 
ley,  the  engineer.  {Holt's  General  fiezo,  1795.  Die/cson's  General  Vieiv,  prepn^rd  by  Stevenson,  1815. 
Marshals  Review,  1808.) 


I.  Geographical  State  and  0'rc70nsfances. 

Climate.  Air  every  where  pure  and  salubrious,  but  on  the 
elevated  parts  cold  and  shan* ;  protected,  however,  by  the 
northern  and  cnstern  ranges  otmountains  form  the  X.  and  K. 
winds;  not  much  snow  or  long  continued  severe  frosts.  In 
1819-'<iO,  when  tb.e  thermometer  in  gardens  near  London  had 
fallen  it'M  degrees  below  zero,  that  in  the  bot.^nic  garden  at 
Liverpool  never  fell  to  zero.  Average  of  rain  in  the  county 
probably  about  forty-two  inches:  in  17'J2,  sixty-five;  and  in 
some  years  fifty.  Fi-om  a  register  of  the  times  during  a  series 
of  years,  at  which  potatoes,  asparagus,  and  goosel)erries  were 
first  brought  to  the  Liverpool  market,  it  appears  that  the  dif- 
ference between  an  early  and  late  spring  is  not  less  than  six 
weeks. 

Soil.  On  the  mountains  and  moors  rocky  and  peaty  ;  on  the 
northern  part  of  the  lowlands  moist,  cold,  and  rushy  silt ;  on 
the  rest  chiefly  ssndy  loam. 

Minerals,  i'lincipallv  coal,  copper,  lead,  and  iron  ;  the  first 
and  last  very  abundant;  there  is  also  slate,  grey-slate,  and 
flagstones,  free-itone,  and  limestone. 

VVafeis.  Seventy-five  miles  and  upwards  of  sea-coast,  and 
several  rivers  and  meres. 

2    Property. 

\'ery  variously  divided  ;  a  considerable  number  of  yeomanry 
from  iO/.  to  700/.  per  annum  :  a  general  spirit  for  possessing 
land  and  agricultural  improvement;  tenures,  as  usual,  chiefly 
freehold. 

3.  Buildings. 

t)ld  farmeries  the  work  of  chance  and  random  ;  houses  often 
there  formerly  occupied  by  proprietors,  and  offices  without 
order  or  design,  but  various  new  erections  on  the  most  approved 
plans;  cottages  in  many  pi  'ces  comfortr.ble,  with  good  gardens, 
especially  those  occupied  by  opur.itive  manufacturers  ^nd  me- 
chanics.* Tho,;e  in  the  less  improved  parts  of  wattled  studd 
work, plastered  or  wrought  In  with  tempered  clay  and  straw; 
jirovincially  "  cat  and  clay." 

4.  Occupation. 

Farms  in  general  small ;  education  and  knowledge  of  most 
of  the  small  occujiiers  vtry  circumscribed  ;  larger  farmers  more 
enlightened,  and  having  more  command  of  capital,  are  improv- 
ing the  culture  of  their  farms. 

5.  Implements. 

Little  improvement,  hut  ihc  Northumberland  plough  and 
Sleiklf's    threshing-machine   introduced:     horse  pattens  are 


almost  pecidiar  to  this  county,  and  are  used  in  cultivating 
light  peaty  soils- 

G.  Arable  Land. 

Less  i)rcvaltnt  than  grass;  but  great  attention  paid  to  the 
cidture  of  |K)tatoes,  both  by  farmers  and  cottagers;  the  former 
generally  cultivated  in  drills,  and  horse-hoed  ;  the  latter  in  beds 
or  dibbled  in  rows,  and  hand-hoed.  The  jnethod  of  growing 
early  potatoes,  and  several  crops  on  the  same  soil  in  one  season, 
has  already  been  given.  (.3321.)  Onions  arc  cultivated  exten- 
sively near  AVarrington,  and  rhubarb  and  madder  have  been 
tried,  and  grown  to  very  great  perfection,  but  not  so  easly 
dried  and  prepared  for  sale  as  to  induce  a  continuance  of  the 
jiractice. 

7.  G?'ass  Lands. 

Extensive,  but  chiefly  co^rrse  up'and  pastures  ;  some  good 
meadows  and  productive  marsh  lands.  Application  chiefly  for 
the  dairy  for  home  consumption  of  milk  and  butter ;  not  much 
cheese  rhade,  excepting  on  the  Cheshire  side  of  the  county. 

8.  Gardens  and  Orchards. 

Excellent  market  gardens  niar  most  of  the  lar^e  towns. 
Liver]iool  remark  ibly  well  supplied:  great  quantities  of  cab- 
bages ;ind  onions  usi.-d  by  tlic  shi]iping,  and  of^  dried  herbs  and 
onions  exported  ;  the  dried  herbs  sent  to  Aftica.  **  There  is  a 
certain  farm  in  Kivkby,  about  eight  miles  north-cast  from  Liver- 
pool, the  soil  of  a  small  part  of  wldch  is  a  bbick  loamy  sand, 
and  which  ])roduccs  great  quantities  of  early  and  strong  aspa- 
ragus, and  another  farm,  a  part  of  which  is  of  the  same  na- 
ture at  a  place  called  Orre',  about  four  miles  north-west  of 
Liverpool  :  both  which  ])roduce  this  plant  wjtli  less  attention 
and  less  dung  than  re<iuisite  in  the  rich  vale  of  Kirkdale,  about 
two  miles  from  Liverpool,  where  the  greatest  qxmntity  of  land 
in  any  place  of  this  neighbourhood  is  appropriated  solely  to 
horticulture." 

Gardens  (\f  Mechanics.  *'  A  small  patch  of  ground  appended 
to  his  cottage  furnishes  the  weaver,  smiih,  or  carpenter,  with 
health  and  pleasure,  and  con'ribuies  to  hi.-.  sol)riety  ;  intempe- 
rance not  unfrequently  proceeding  from  want  of  recreation  to 
fill  up  a  v?cant  nour.  This  small  space  is  devoted  to  nurtur- 
ing his  young  seedlings,  trimming  his  more  matured  plants, 
contemiilating  new  Viirieties,  in  expectation  of  honours  through 
the  medium  of  promised  premiums.  Thus,  starting  at  inter- 
vals from  bis  more  toilsome  labours,  the  mechanic  finds  his 
stagnating  fluids  i>ut  in  motion,  and  his  lungs  refreshed  with 
the  fragrant  breeze,  whilst  he  has  been  raising  new  flowers 
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of  the  auricula,  carnation,  polvanthiis,  or  pink,  of  Uie  most  ap- 
proved qualiiiesin  their  several  kinds  ;  and  which,  after  leinjj 
raised  here,  have  been  dispeisecl  over  the  whole  kinj^dom.  Kut 
not  only  llowcrs,  but  fruit,  have  been  oljecu  of  tht-ir  ateniion. 
The  best  gooseberries  now  under  cultiv.ition  had  their  origin  in 
the  countv  of  Lanca,ster  ;  and,  to  promote  this  spirit,  meeting 
are  annually  appointed  at  dillerent  places,  at  which  are  public 
exhibitions  of  dillerent  kintls  of  flowers  and  fruits,  and  pre- 
miums adjudped.  These  meetintr*  are  encouraged  by  master 
tradesmen  and  gentlfmen  of  the  county,  as  tending  to  promote 
a  spirit  wh  ch  may  occasionally  be  diverted  into  a  more  im- 
I>oriant  channel.  Those  Httle  societies  for  promoting  the  im- 
proved culture  of  the  gooseberry  prevail  most  in  the  southern 
parts  of  the  county.  They  have  unquestionably  had  much  in- 
fluence in  bringing  the  different  sortsof  this  fruit,  and  the  cur- 
rant, as  well  as  some  others,  to  their  present  state  of  improve- 
ment. The  goostbtrry,  both  of  the  rtd  and  white  kind,  is  now 
in  most  placts  grow  n  >o  a  veiy  considerable  size,  in  some  situa- 
tions as  larf;e  as  a  pigeon's  egg.  This  is  chiefly  efl'ecled  by 
kee|(iug  the  plants  much  cut  m  their  branches,'  and  having 
well  rotted  rich  manure  applied  frequently  about  their  roots, 
the  land  being  kept  perfectly  clear  about  them.  The  annual 
publications,  callLil  7  he  Manchester  Guosel/erry-hookt  and  The 
Jilancheater  I-'lorver-bottk,  contain  the  names  of  the  principal  so- 
cieties, and  of  the  prizes  awarded  each  year,  and  a  variety  of 
other  information."     {Dicksoity  p.  4'2S.) 

An  orchard  of  sixty-four  acres  on  the  banks  of  the  Irwell, 
near  Manchester,  and  some  others  in  sheltered  places  near  the 
ptincipal  towns ;  but  tl.e  prevailing  w=st  winds  is  much  against 
their  incrtase. 

9.    li'ootf's  ami  Plantations. 

A  good  deal  of  jilanting  going  forward  in  most  parts  of  the 
count)-,  bui  not  much  old  liinber  or  cop»e. 
K).  Jmprux^e?iients. 

Ofrao^s  bogs  rnd  marshes  there  is  great  extent,  ?.nd  we  have 
already  noticed  the  principal  modes  of  improving  ihem.  (1535.) 

A  good  deal  of  draining,  paring,  and  buriiing,  and  liming 
has  been  done,  and  also  irrigation  in  several  plact^s-  A  good  dt  al 
of  low  sod  embankment  along  the  northern  pan  of  the  coast, 
especially  at  Rosshall,  by  Hesketh.  It  was  proposed  some  year?. 
?go  to  embank  Lancaster  and  Ulverstone  sands,  by  which 
nearly  40,000  acres  of  sandy  soil  would  have  been  gained  at  an 


expense  of  1 50,000/.,  or  according  to  some  much  less :  but  owing 
to  the  difficulty  of  getting  the  smrJt  proprietors  of  fisheries  and 
other  trifling  interest^  to  agree,  the  idea  was  drcppetl  at  the  time 
and  not  resumed.  The  proposed  modes  ot  proiedure  for  this, 
and  other  intended  embankments,  are  given  in  the  report, 
liog  lands  have  Ken  txttn^veiy  cultivated  by  the  celebrated 
Korvcoe,  of  which  some  account  hsis  been  already  given.  (4549. ) 

U.  Live  Stock. 

Calt'e,  the  Lancashire,  or  lon^-homed,  made  the  basis  of 
IJakcweirs  improvements;  a  good  many  short -homed  also 
bred,  when  the  dairy  is  the  object.  Larger  grass  fanns  near 
the  i)opuIous  towns  fcmish  milk,  tlie  smaller  ones  butter, 
and  thL-  remote  fanns  chee  e.  100  cows  kept  in  W'akelie'd's 
dair>-  near  Liverj'ool.  Cheese  made  resembles  that  of  Che- 
shire, and  chiefly  from  the  long  honitd,  or  native  bretd. 

Sheep  not  verj  common  in  this  district. 

Horses  very  generally  bred  of  the  strong  team  kind,  stout 
compact  saddle  ho.sas,  and  middling  size  and  bone  for  the 
stage  and  mail  coaches. 

I'J.   Political  Economy. 

Roads  bad  in  most  places,  owing  to  the  want  of  good  mate- 
rials, and  the  moist  climate.  In  the  coal  tr.icts  about  IMan- 
thester,  Bolton,  and  M'igan,  the  roads  are  aU  paved,  as  it  was 
thought  no  other  would  ^tand  the  heavy  tiafTic  on  them. 
These  pavt  d  roads  are  said  to  be  the  most  expensive,  and  most 
disagreeable  of  any  ;  but  ih^y  have  here  no  other  kind  of  ma- 
terial that  will  stand  heavy  cartage. 

An  ingenious  road-maker  in  the  nei;;hbourl;ood  of  Warring- 
ton has  of  late  exploded  the  common  convex  form,  and  adopt- 
ed that  of  one  inclined  plane;  the  inclination  just  sufficient  to 
throw  off  occasional  water.  The  road  between  Worsley  and 
Chowbeat  was  made  in  this  form,  but  it  was  found  not  to  an- 
swer, as,  though  it  threw  off  the  wat'.r,  high  and  heavy 
laden  wagt^ons  were  exposed  to  much  danger  *jf  being  over- 
turned. 

\'arious  canals  and  iron  raihvrys  ;  those  of  the  Earl  of  Bridg- 
water the  most  celebrated,  but  others  of  ncent  date  more 
extensive.  IVIany  different  manufacturts  ;  cotton  in  its  differ- 
ent branches  the  most  unporlant  ;  abo,  woollen,  flax,  iron, 
and,  in  short,  almost  as  great  a  variety  as  ii'  iJti'  y^hire.  Seve- 
ral agricultural  socie'.ies ;  that  of  iManche^ter  established  in 
17C7. 


7813.  The  ISLE  OF  MAN  contains  about  220  square  miles.    [Edin.  Gax.  iS27.) 


General  Vien\  The  interior  is  mountainous,  ridges  of  hills 
l»eing  separated  by  high  tai.le  lands ;  the  climate  is  moist,  with 
frequent  fogs;  and  the  soil  is  chiefly  loam,  on  a  bottom  ot  stiff 
clay.  No  minerals  of  any  consequence  are  found  on  the  island, 
except  lead,  and  some  copper,  and  iron-  Limestonp,  thin  blue 
slate,  greywacke,  and  granite  are  found  in  several  places  ;  an 
immense  tract  called  the  Curragh,  which  was  formeily  a  bog, 
extends  nearly  across  the  island.  It  now  jiroduces  extellent 
crops  ;  but  an  extensive  stratum  of  peat  is  stdl  found  uniier  the 
gravel  and  cUy,  containing  trunks  of  ver>  large  oaks  and  pines, 
which  all  lie  in  one  direction,  as  if  overturned  or  deposited  by 
a  common  impulse. 

The  Duke  oi  Athol  was  formerly  lord  proprietor  of  the  whole 
Lvl.ind,  but  the  jovereignty  was  purchased  from  him  by  the 
Knglish  government,  17G5. 

jif^riniHure  has  of  late  years  made  some  progre.^,  though 
neirly  two  thirds  of  the  island  still  remain  in  ahtatecf  naime, 
and  are  only  used  for  grazing  ;  there  is  a  good  deal  cf  wood  in 

7814  CHESHIRE.  66,^,er 0  acres  of  verdant  surface,  exclusive  of  upwards  of  10,000  acres  of  naked 
.^ands  in  the  estuary  of  the  river  Dee.  It  is  one  of  tlie  most  productive  grass-land  districts  in  the  kingdom, 
the  grass  retaining  its  grou  th  and  verdure,  in  a  great  degree,  during  the  whole  year,  owing  to  the  moist- 
lire  and  mildness  of  the  climate.  The  department  of  husbandry  in  which  it  excels  is  cheesc-making  ; 
and  it  is  also  noted  for  its  salt-works  Irom  brine  springs  and  rock.  {Medges'  General  Vitn\  1794.  Hol- 
land's General  View,  1806.     MarshaVs  HevieWy  1809.) 


the  north  part  of  the  island  ;  wheat  was  formerly  not  cultivated 
on  account  of  a  prejuciice  which  ]irevai'ed  respecting  its  liabi- 
lity to  be  infected  \\  ith  the  smut ;  large  crops  are,  however, 
now  rai:-ed,  of  the  c'eanest  and  best  quality.  Barley  and  oats 
are  raised  in  great  quantities,  as  are  also  turnips  and  potatoes. 
Flax  and  hemp  are  j^rown  in  rich  f;nclosures.  Many  of  the  finer 
sorts  of  fruit,  however,  camtot  be  reared.  The  sheep  are  small 
ami  hardy,  and  their  flesh  is  excellent ;  the  wool  of  a  particu- 
lar breed,  called  the  Lou^hton,  is  thought  of  a  ve.y  superior 
quality.  Great  numbers  ot  cattle  are  fattened  here  for  export- 
ation ;  and  50,000  hogsheads  of  tutter  aie  sent  to  Englancl  an- 
nually. Poultry,  egi:5,  and  fish,  r.re  abundant  and  cheap, 
ihin'oatcakes  are  the  usual  bread  of  tl  e  inh;d):tants. 

Political  Ecoiimm/.  The  roads  to  the  principal  towns  are 
toletably  good,  hut  the  by-ways  are  almost  impassable.  The 
island  is  considered  healthy,  and  the  inhabitants  generally  at- 
tain  a  great  age. 


1.  Geographical  State  and  Circunista^ices. 
Ciimute,  supposed  the  most  rainy  in  the  kingdom. 

General  surface  an  exter.dei.1  plaiie,  ;^ppavently  thickly  cover- 
ed with  wood*  barren  hills  on  the  eas.ern  margin  of  the 
county. 

i«n7i  chiefly  clayey  or  sandy  ;  clay  prevails,  but  very  generally 
the  two  earths  blended  together,  firoducing  clayey  loam  and 
bandy  loam. 

Subsoil  chiefly  clay,  or  marl ;  but  also  rammel,  foxbench,  gra- 
vel, or  red  rock.  Rammel  is  a  composition  cf  clay,  sand,  gravel, 
and  oxide  of  iron ;  it  is  in  strata  of  from  eit;h'een  to  thirty 
inches,  on  whiJe-coloured  sand,  or  clay  mart.  Foxbench  is  iron 
ore  or  oxide,  which  crumbles  to  pieces  when  expo>ed  to  the 
air;  but  is  hard  and  rocky  when  under  the  ^oil,  and  is  more 
injurious  to  trees  than  rammel,  as  it  cannot  be  penetrated  by 
their  roots. 

Minerals.  Fossil  salt  and  coal  both  expensively  worked. 
There  is  also  copper,  lead,  and  freestone,  but  ver>  little  lime- 
stone. Salt  is  made  from  brine  siirings,  as  at  Droituich  (779*2.}, 
and  from  beds  of  fossil  salt.  The  former  have  been  worked 
from  time  immemorial,  and  the  latter  from  about  1G70.  liy 
the  operation  of  blasting,  and  the  mechanical  instruments 
usually  emj'loyed  in  mining,  the  rock  is  obtained  in  masses  of 
considerable  size,  ditfering  in  form  and  purity.  The  purer 
rock  is  pounded  and  ustd  without  other  preparation  ;  but  the 
less  pure  i.-*  dissolved  and  refined  in  the  same  manner  as  brine. 

Water.  Several  rivers  and  meres  ;  the  former  are  very 
muddy  after  rains,  and  not  remarkable  for  their  fish  ;  but  tl.e 
latter  abound  in  pike,  bream,  perch,  dace,  and  eels. 

2.  Property. 

Few  counties  of  equal  extent  wiih  so  many  wealthy  land- 
owners. Fifty  proprietors  resident  in  the  county,  with  estates 
of  from  thre  to  10,000/.  a  year,  and  as  many  from  one  to  3000/. 
'*  From  the  advantages  whUh  have  been  "derived  from  trade, 
and  from  the  et:ects  of  the  increase  of  taxes,  which  have  pre- 
vented a  man  living  with  the  same  degree  of  comfoit  on  tl  e 
same  portion  of  land  he  could  formerh,  many  of  the  old  owners 
have  bren  induced  to  sell  their  estates,  and  new  proprietors 
hav(>  spread  themselvrs  over  the  country,  very  ditlierent  in 
their  habits  .ind  prejudices.  It  may  be  doubtful  whether  the 
chance  on  the  whole  has  been  disadvantageous.  Land,  when 
transfcired,  is  generally  hnproved  by  its  new  possessor.    With 


a  view,  and  often  a  more  enlightened  view,  of  its  advantages 
and  resources,  he  brings  with  him  the  means  and  the  disposition 
to  tr>  experiments,  and  to  give  to  his  new  acquisition  itsgnatest 
value.  Hefeel-i  the  want  of  comforts  and  conveniences,  vvhich 
custom  had  rendered  familiar  to  a  former  occupier;  1  e  builds, 
drains,  and  plants  ;  and,  by  his  sjiirit  and  tx-mple,  stimulates 
all  around  him  to  increaseii  exertions. 

3,  Buildings. 

Many  noble  mansions,  especially  that  of  the  Earl  Grosvencr, 
at  Eaton. 

Farju  builJirigs,  on  the  large  dairv  farms,  in  the  middle  of 
the  countv,  extensive  and  convenient  ;  in  other  iilaces  the 
reverse,  and  crowded  in  vi'.Iaues  ;  old  buildings  of  sht  d-work, 
wattled  work,  and  clay,  .ind  cover. d  uith  thatch;  new  of 
brickand  slate.  An  excellent  set 'f  buildings  {ff,'  UI*2.J  has 
been  erected  at  Bromfie!d,  near  \\'arrin[;t(»n,  on  the  estate  of 
Sir  P.  \\'arburton.  **  A  gentle  descent  from  the  grourd  at 
the  front  of  the  house  has  afforded  Beckttt,  tfc  occupier  of  this 
farm,  the  opportunity  of  conveying  from  a  pond  {a)  a  small 
stream  through  the  farm  yard,  ywth  which  he  irrigates  the 
meadou  s  below  the  buildings.  The  superior  richness  of  vege- 
tation in  these  meadows  furnishes  aliundant  proof  of  the  ad- 
vantage which  Beckett  derives  from  avr.ilir.g  himself  of  this 
assistance.*' 

Beginning  with  the  dtfelihig-hoiise  of  this  farmer)*,  it  con- 
tains an  entrance  and  passage  (1),  house-place  Ci),  servants, 
dining-room  (3),  back  parlour  (4),  dairy,  with  whey  pans  and 
sink-stone  (5),  rcom  for  the  cheese  after  it  is  taken  out  of  the 
salt  (6),  milkinghouse  and  salting-room  (7),  stairs  to  cheese- 
room  (S),  jiarlour  with  a  cellar  under  (9),  pantry  (10).  The 
immediate  appendages  of  the  house  chiefly  connected  with  the 
dairy  are  ranged  on  three  sides  of  the  inner  yard  (11),  and  con- 
sist of  a  coal-bouse  (1*2),  wash-house,  with  nifeon-house  over 
it  (15),  pump  (14),  pijie  to  boiling-pans  (15),  boiler  for  pig 
meat(l6),  privy  (17),  place  for  ashes  (18),  privy  (I!)),  inner 
jHg-cot  C-iO),  outer  pig-col  (iil),  passage  {Ti),  mner  pig-cot  (23), 
outer  pig-cot  ('-14),  inner  pg-cot  (25),  cuter  pig-col  (2G),  pas- 
sage (27),  inner  pig-cot  (2S),  outer  pig  cot  (2'J). 

The  farmyard  con^sts  of  a  court,  containing  a  large  duck* 
pond  and  dunghill,  surroundetl  by  a  broad  passage,  and  en- 
closed on  the  west,  east,  and  south  sides  bv  buildings,  the 
north  side  being  the  wall  of  the  inntr  y^rd-     These  buiUlinc^ 
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consist  of  a  cow-bouse  (30),  double  cow-house  (311,  double 
cow-house  (3'.iJ,fodder.bin  (33),  cow-house  {51),  coni-bag  (3.5), 
threshing-floor  ^0),  corn-bag  (37),  corn-bas  (3S),  corn-b,if; 
{39),  threshinK  floor  ('10),  corn-bag  (11),  cart-bovel,  with 
(jranary  above  it  (42),  stable  (43),  stable  or  calf-cot  (44),  calf- 
cot  (45). 
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nails,  on  small  spars  flxed  to  the  briclc  ;  they  are  afterwards 
painted,  and  fine  white  sand  thrown  on  while  the  pEiint  is  wet, 
which  jjives  the  whole  an  appearance  of  tl:e  most  beautifiil 
freestone. 

4.   Occupation. 

Farms  very  small  ;  a  great  many  under  ten  acres ;  only  one 
or  two  at  350  or  400  acres;  excluding  fill  those  under  ten  acres, 
the  average  of  the  coimty  may  be  seventy  acres.  Large  and 
small  farmers  com]>leteIy  different  characters  i—ditr'erent  in 
tKeir  habits,  and,  by  consequence,  in  their  ideas.  Industry  and 
excel'ert  management  of  the  dairy-women  of  this  county  much 
to  l:e  commended  ;  leases  generally  for  seven  vears. 

b.  Implements, 

I^otberham  plough  and  other  good  implements.  A  short 
stronj;  scythe,  with  a  blade  twenty  inches  in  length,  and  c 


stools 


1  the  middle,  is  used  for  scooping  out  the  crowns  of  rush 


Cvtfa^eJi  much  the  same  as  in  other  counties;  improving 
■with  the  age.  All  the  inlelligent  persons  whom  Dr.  Holland 
conversed  with  have  invariably  found,  that  tbe  attachment  of 
a  small  portion  of  land  to  the  cottage  of  the  labourer  has  been 
the  direct  means  of  rendering  his  situation  in  life  more  comfort- 
able .''.nd  easy,  and  of  inducing  those  habits  of  honest  independ- 
ence, of  temperance,  and  of  industry,  which  are  most  effica- 
cious in  promoting  the  happiness  of  individuals,  antt,  conse- 
quently, tJte  general  interests  of  sociely. 

Luril  Penrlttjn's  poult rU'ftouses,  at  \V' inninglon,  are  supposed 
the  most  magnificent  tnat  have  ever  l.et;n  built.  They  are 
united  in  a  building,  which  consists  of  a  handsome  regular 
front,  extending  about  140  feet  :  at  each  extremity  is  a  neat 
pavilion,  with  a  large  arched  window.  These  pavilions  are 
united  ro  the  centn-  of  the  design  by  a  colonnade  of  small  cast- 
iron  pillars,  painted  white,  which  support  a  cornice  and  a 
slate  roof,  covering  a  p;ived  walk  and  a  variety  of  different  con- 
veniences for  the  jioultry,  for  keeping  eggs,  com.  Sec.  The 
doors  into  these  are  all  of  lattice-work,  also  painttd  white,  and 
the  framing  green.  In  the  middle  of  the  front  aro  four  hand- 
some stone  columns,  and  four  pilasters,  supporting  likewise  a 
cornice  and  a  slate  roof,  under  which  and  between  the  cohmins 
is  a  beautiful  mosaic  iron  gate  ;  on  one  side  of  this  gate  is  an 
elegant  little  parlour,  beautifully  papered  and  furnished ; 
and  at  the  other  end  of  the  colonnade  a  very  neat  kitchen,  so 
excessively  clean,  and  m  such  high  order,  that  it  is  delightful  to 
view  it.  This  front  is  the  diameter  or  chord  of  a  large  semi- 
circular court  behind,  round  which  ihere  is  also  a  colonnade, 
and  a  great  variety  of  conveniences  for  the  poultry  :  this  court 
is  neatly  paved,  and  has  a  circular  pond  and  pumpm  the  middle 
of  it.  The  whole  fronts  towards  a  rich  little  field  or  paddock, 
calltd  the  poultry  paddock,  in  which  the  poultrj-  have  liberty 
to  walk  al)out  between  meals.  It  happened  while  the  reporter 
was  there  to  be  their  dinner-time,  at  one  o'clock.  At  this  hour 
a  bell  rings,  and  the  beautiful  gate  in  the  centre  is  openid. 
The  poultry  being  then  mostly  walking  in  the  paddock,  and 
knowmg  by  the  sound  of  the  bell  that  their  rejiast  is  ready  for 
them,  fly  and  run  from  all  comers,  and  rush  in  at  the  gate, 
€ver>'  one  striving  who  can  get  the  first  share  in  the  scramble. 
At  that  time  there  were  about  600  poultry-  of  ditierent  I  inds  in 
the  place,  and  although  so  large  a  number,  the  semicircular 
court  is  kept  so  very  neat  andcltan,  that  not  a  speck  of  dung  is 
to  be  seen.  This  poultry  place  is  built  of  brick,  excepting  the 
pillars  and  cornices,  and  the  lintels  and  jambs  of  the  doors  and 
windows,  but  the  bricks  are  not  seen,  being  all  covered  with  a 
remarkably  fine  kind  of  slate  from  his  lordship's  estate  in 
U"ales.  These  slates  are  closely  jointed  and  fastened  with  screw 


A?'able  Lands.' 
In  small  proportion  to  the  pastures.  Cabbages  a  good  deal 
cultivated  for  cattle.  Carrots  near  Aitringharn  for  die  lUan- 
che^ttr  maiket,  and  also  seed  for  the  London  seedsmen. 
Onions  aUo  for  the  Lancashire  markets.  The  soil  about 
Altringhani  drj-  and  loamy  ;  the  carrots  large,  coarse,  and  fit 
only  for  horses  and  cattle. 

7.  Grass. 

Natural  meadows  numerous,  rich,  and  fertile.  They  are 
situated  on  rivers,  which,  from  the  fre(juency  of  heavj-  rains, 
overflow  and  enrich  them.  Extent  ot  upland  pasture  very- 
considerable  ;  that  on  a  tolerably  stiff  clay  soil,  especially  with 
a  substratum  of  marl,  is  reckoned  the  best  for  the  dairy  ;  more 
milk  may  be  had  from  cows  pastured  on  a  rich  loamy  soil,  but 
it  is  esteemed  inferior  in  point  of  quality.  Many  farmers  com- 
plain that  their  land  is  too  rich  for  the  tiairy,  by  which  the  ad- 
hesive properties  of  the  cheese  is  dimiiiishe<l :  feeding  of  cattle 
little  practised. 

8.  Gardens  and  Orchards. 

Good  gardens  to  most  of  the  farm-houses.  "  All  the  varieties 
of  raspberries,  currants,  strawberries,  and  gooseberries  are 
to  be  met  with  in  the  farm  and  cottage  gardens  in  Cheshire. 
The  culture  of  the  latter  fruit  has  been  particularly  attended 
to  of  late  years  ;  and  there  are  several  meetings  in  different 
parts  of  the  county,  where  small  premiums  are  adjudged  to 
those  who  jirodvice,  out  of  their  own  gardens,  gooseberries  of 
the  greatest  weight.  The  common  fruit  trees,  such  as  the 
apple,  pear,  cherry,  and  plum,  are  likewise  grown  in  almost 
every  garden.  Of  the  latter  kind,  the  damascene  plum  is  by 
much  the  most  common;  and  is  an  article  of  considerable 
profit  to  the  cottager. 

Orchards  not  numerous,  and  rather  on  the  decline. 

9.  Woods  and  Plantations. 

Few  of  large  extent,  yet  the  quantity  of  timber  very  greatly 
excee<is  what  would  be  a  fair  average  for  the  kingdom  at 
Iart.e.  In  the  northern  and  middle  parts  the  number  of  trees 
in  the  hedge-rows  and  coppices  is  so  considerable,  that,  from 
some  points  of  view,  the  whole  county  has  the  appearance  of 
an  extensive  forest.  The  most  considerable  ancient  woods  in 
the  Karl  of  Stamford's  park  at  Durham  Massey. '  Few  spots 
can  boast  such  an  assemblage  of  stately  oaks,  elms,  and  beeches. 
During  a  storm  of  wind,  on  the  21st  of  January,  1802,  several 
hundred  trees  were  torn  up  by  the  roots.  .  One  of  these,  when 
harked,  contained  403  feet  of  timber,  and  was  sold  at  six 
shillings  and  sixjience  per  foot,  to  the  extent  of  373^  feet.  An 
elm  blown  down  at  the  same  time  measured  146  feet.  A  colo- 
ny of  herons  had  for  ages  fixed  their  residence  on  the  summits 
of  these  trees  ;  but  on  one  of  them  being  tom  up,  they  retreated 
to  a  neighbouring  grove  of  beeches,  where  they  have  ever  since 
enjoyed  a  secure  abode. 

A  jdantation  of  1000  acres  at  Taxall,  F-  Jodrell,  Esq. ;  it  was 
planted  by  WTiite,  the  landscape  gardener  of  Woodlands, 
Durham,  at  five  pounds  per  acre,  half  the  trees  to  be  tirs.  Ex- 
tensive plantations  by  Ashton,  on  Delamore  forest. 

Whitely,  an  ingenious  tanner,  at  Ashley,  near  Knutsford, 
made  some  experiments  a  few  years  ago  with  the  twigs  and 
eiids  of  the  boughs  of  oak,  eis  a  substitute  for  the  bark.  These 
ground  down,  and  used  in  the  same  way  as  the  bark,  mani- 
fested strongly  asiringent  properties:  but  the  necessity  there 
^yas  found  to  be  for  their  immtdiate  application  took  away 
very  greatly  from  their  value  ;  and  their  use  is  now  almost  en- 
tirely discontinued,  though  the  plan  at  that  time  was  adopted 
by  several  other  tanners. 

10.  Improvements. 

Draining  a  good  deal  practised,  especially  with  bricks  and 
stones.  Paring  and  buminj-,  marling,  sanding,  claying,  and 
liming,  alt.o  pr.^-ctised  to  different  degrees  of  extent.  Sand  of 
advantage,  diiefly  by  altering  the  texture  of  the  soil,  as  that 
used  contains  no  calcareous  matter. 

11.  Live  Stock, 

Present  stock  of  dairy  cows  a  mixture  of  the  long  and  short 
homed,  the  Derbyshn-e,  Shropshire,  Staff brdsh ire,  Welsh, 
Irish,  Scotch,  and  New  Leicestershire  cattle.  Those  cows 
reckoned  best  which  are  bred  on  the  farm.  Calves  reared  from 
the  best  milkers,  and  at  two  years  old  put  to  the  bull.  Cows 
housed  about  the  middle  of  November ;  permittetl  to  go  dry  ten 
weeks  before  their  time  of  calving  :  usual  drv  foods,  wheat, 
barley,  and  oat  straw,  hay,  and  crushed  oats.  I'he  two  former 
kinds  of  straw  are  found  to  make  cows  go  dry  much  sooner 
than  the  latter;  and  another  generally  allowed  efl^ect  attri- 
buted to  such  straw  is,  that  more  than  the  usual  time  will  be 
required  to  chum  the  cream  of  cows  when  so  fed  ;  but  wheat 
straw  is  esteemed  much  more  wholesome  than  barley  straw, 
as  h.'.ving  less  of  those  effects  attending  it.  Three  or  four 
\\eik^  before  calving,  hay  given  ;  and  from  calving  to  turning 
to  grass,  some  ground  or  c  ushed  oats  twice  a  day.  The  cows 
are  turned  into  an  outlet  (a  bare  pasture  field  near  the  build- 
iniTs),  al  out  ten  o'clock  in  (he  moniing,  and  housed  again  about 
four  in  the  afternoon  the  winter  through,  or  earlier  if  they 
showed  an  inclination  to  return;  but  have  no  fodder  in  the 
outlet.  Turning  the  cows  out  to  grass  in  good  condition  is  a 
matter  much  attended  to,  in  order  that  they  may,  as  the  term 
is,  *'  start  well;"  for  if  a  cow  is  not  in  good  condition  when 
turned  out  to  grass,  or  has  been  too  much  dried  with  barley 
straw,  it  is  a  long  time  before  she  gets  into  full  milk. 

The  ox-cabbage  and  Swedish  tumiii  are  the  kinds  of  green 
food  most  esteemed  and  cultivated  in  Cheshire.    The  former  is 
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usually  piven  to  the  cows  when  the  after-srass  is  consumed  ;  it 
is  soinetiinL*s  given  in  the  s>J>rinK  to  cows  that  have  newly 
calved.  The  large  sugar-loat  cabbage  has  been  occabionally 
used,  when  the  pa^tu^es  begin  to  fail  and  the  after-grass  is  not 
ready  ;  a  circum(»tance  which  frequently  happens,  especially  in 
drv  weather.  Turnips  are  given  to  the  cattle  in  the  winter, 
wliile  they  are  feeding  on  straw  ;  and  as,  at  this  time,  no 
cheese  is  made,  any  objection  to  their  use,  from  the  llavour 
thev  give  to  the  mi'tk,  is  of  little  consequence.  The  reporter 
made  enquiries  from  several  fanners,  with  a  view  of  ascertain- 
ing whether  the  stall-feeding  of  their  milch  cows  might  not  be 
continued  during  the  whole  year,  but  he  found  the  general 
opinion  to  be  against  this  practice;  though  it  did  not  ai)i>ear 
that  any  experiments,  sufficient  for  the  decision  of  the  point, 
had  hitherto  been  made.  It  was  suggested  to  him,  how- 
ever, that  it  would  be  an  improvement  upon  the  present  ma- 
nagement, to  let  the  cows  stand  in  their  houses  during  the 
heat  of  the  day  in  summer,  where,  by  giving  them  a  few 
cabbages  or  tares,  the  milk  would  continue  forming,  and  the 
cattle  bj  defended  from  the  i^nd-fly,  which,  by  tormenting 
them  in  tlie  fiLjIds,  frequently  injures  both  the  quantity  and 
quality  of  the  milk. 

Tnne  afculviit^  March  and  April.  At  calving-time  the  cow- 
man, or  the  master,  are  frequently  up  two  or  three  times  in  the 
course  of  a  night,  to  see  whether  any  thing  is  amiss.  The  racks 
and  mangers  "are  every  day  well  cleaned  out,  while  due  atten- 
tion is  paid  to  the  ap|>etites  of  the  different  beasts,  and  the 
quantity  of  food  is  governed  accordingly.  After  tliis  is  done, 
the  master  hiriseli  generally  goes  round  from  stall  to  stall 
just  before  bed-time,  and  adds'  to  or  diminishes  the  quantity  of 
fodder  as  occasion  may  require. 

In  makijif^  butter  the  whole  of  the  milk  and  cream  is  churned 
together.  Cheese  made  from  the  whey  pressed  from  the  curd 
used  in  making  cheese. 

Cfieesc-itutkiiif^  has  remained  stationary  in  Cheshire  for  many 
years  ;  be-^t  size  of  cheeses  sixty  pounds.  Cows  milked  during 
summer  at  six  o'clock,  mornnig  antl  evening.  "  The  evening's 
milk  (of  suppose  twenty  cowsj  having  sto,>d  all  the  night  in 
the  coolers  and  brass  pans,  the  cheese- maker,  in  summer 
about  six  o'clock  in  the  morning,  carefully  skims  oft"  the  cream 
from  the  whole  of  it,  observing  lirst  to  take  otf'  all  the  froth 
and  bubbles,  which  may  amount  to  about  a  pint :  this  not  being 
thought  pi oper  to  be  put  into  the  cheese,  goes  to  the  cream 
mug  to  be  churned  for  butter,  and  the  rest  of  the  cream  is  put 
into  a  brass  pan.  While  the  dairy-woman  is  thus  employed, 
the  servants  are  milking  the  cows,  having  previously  lighted  a 
lire  under  the  furnace,  which  is  half  full  ot  water.  As  soon  as 
the  night's  milk  is  skimmed,  it  is  all  carried  into  the  cheese 
tub,  except  about  three  fourths  of  a  brass  pan  full  (three  or  four 
galloUN),  which  is  immtdiately  placed  in  the  furnace  of  hot 
water  in  the  pan,  and  is  made  scalding  hot ;  the  half  of  the 
milk  thus  heated  in  the  pan  is  poured  also  into  the  cheese-tub, 
and  the  other  half  is  added  to  the  cream,  which,  as  before 
observed,  was  skimmed  into  another  brass  pan-  By  this  means 
all  the  cream  is  liquified  and  dissolved,  so  as.  apparently  to  form 
one  homogeneous  or  uniform  tluid,  and  in  that  state  it  is 
poured  into  the  chees  -tub.  But  before  this  is  done,  several 
bowis  or  vessels  full  of  new  milk  will  generally  have  been 
poured  into  the  cheese-tub,  or  perhaps  the  whole  morning's 
milk.  Care  is  taken  to  skim  olf  all  the  air  hubbies  which 
ma<,  have  formed,  in  pouring  the  newrnilk  into  the  cheese-'.ub. 
The  night  and  morning's  milk,  and  melted  cream,  being  thus 


a'l  put  into  the  cheese-tub,  it  is  then  ready  to  receive  the 
I'ennet  and  colouring,  or,  in  the  terms  of  the  art,  to  be  set 
together.  The  rennet  and  colouring  being  put  into  the  ttib, 
the  whole  is  well  stirred  together,  a  wooden  cover  is  put  over 
the  tub,  and  over  that  is  thrown  a  linen  cloth-  The  usual 
time  of  coming  is  one  hour  and  a  half,  during  which  lime  it  is 
frequently  to  be  examined :  if  the  cream  rhes  to  the  surface 
before  the  coming  takes  place,  as  it  often  does,  the  whole  must 
be  stirred  together  so  as  to  mix  again  the  milk  and  cream,  and 
this  as  often  as  it  rises,  until  the  coagulation  commences.  A 
few  smart  strokes  on  dittVrent  sides  ot  the  tub,  with  the  cheese 
ladder,  &c.  will  forward  the  coagulation,  if  it  is  found  to  be  too 
long  in  forming. 

The  cnnl  is  in  the  next  place  hmke  by  the  knife  and  hands, 
and  then  left  half  an  hour  to  subside;  tlien  it  is  tenth  pressed, 
the  curd  broken  by  the  hand,  and  the  whey  lathed  out  of  the 
tub  as  it  drains  from  the  cui-d.  Afterwards,  the  curd  is 
broken  in  a  brass  pan  and  salted,  and  next  put  into  the  cheese- 
vat,  and  pressed  with  a  sixty  pound  weight,  till  all  the  whey 
is  removed.  It  is  then  again  broke,  washed  with  warm  whey, 
and  finally  put  in  the  press  under  a  weight  or  power  of  about 
14  cwt.  After  being  Ibrty-eight  hours  m  the  press,  it  is  put 
in  the  salting  tub,  where  it  remains  three  da^s  covered  with 
salt  ;  it  is  then  taken  out  and  plactd  on  the  salting  benches, 
where  it  is  turned  once  a  day  ;  it  is  then  washed  in  warm 
water  with  a  brush,  and  wiped  dry  with  a  cloth  ;  in  two 
hours  it  is  smeared  over  with  whey  butter,  and  then  put  in 
the  warmest  part  of  the  cheese-room.  In  the  cheese-room 
it  is  well  rubbed,  to  lake  off  the  sweat  or  fermentation  which 
takes  place  in  cheese  for  a  certain  lime  after  it  is  made,  and 
turned  daily  for  seven  days,  and  smeared  with  whey  butter  ; 
afterwards  it  is  turned  daily,  and  rubbed  three  times  a  week 
in  summer,  and  twice  in  winter. 

The  cheese-roitms  are  commonly  placed  over  the  cow-houses  ; 
and  this  is  done  with  a  view  to  obtain  that  moderate  and 
necessary  degree  of  temperature  so  essential  to  the  ripening 
of  cheese,  to  which  the  heat  arising  from  the  cattle  undtmeath 
is  supposed  very  much  to  contribute.  On  dairy  farms,  one 
woman  servant  is  kept  to  every  ten  cows;  these  women  are 
employed  in  winter  in  carding,  spinning,  and  other  house- 
witery  business;  but  in  milking,  the  women,  both  night  and 
morning,  during  summer,  where  large  dairies  are  kept,  are 
assisted  by  ail  tbeothej:  servants,  men  and  boys,  exci.'pt  the  man 
who  drives  the  team. 

Sheep  little  attended  to  in  Cheshire. 

Horses  broiTghtfrom  Derbyshire  ajul  Leicestershire. 

Hogs,  a  mixture  of  long  and  short  eared  breeds. 

Pviiltrtj  of  the  common  kind  abundant  in  most  farms  for 
tlieir  eggs.  Oeese  kept  by  the  cottagers  till  midsummer  or 
latei-,  ai'.d  then  sold  to  the  farmers,  who  fatten  them  on  their 
stubbis. 

Bees  to  be  found  at  many  of  tlie  farm-houses,  and  at  some 
of  the  cottages. 

12.  Political  Bconomy. 

Koads  bad  ;  various  canals;  an  extensive  commerce  of  coal 
and  salt,  and  manufactures  of  silk,  woollen,  linen,  and  cotton. 
An  experimental  farm  estaMished  at  W'averhani,  near  North- 
wich,  by  some  gentlemen  and  farmers  of  the  neighbourhood, 
but  it  was  soon  found  so  expensive  and  losing  a  concern  as  to 
be  abandoned.  Those  on  tite  ph-m  suggested  by  Bailey  (7S09.) 
seem  the  most  likely  to  be  eiiettive  antt  permanent. 


7815  HAMPSHIRE.  A  maritime  county,  which  includes  also  the  Isle  of  Wight :  the  latter  contains 
D4,u(J0  acres,  and  the  continental  part  ol"  tiie  county  9i)8,15()  acres.  The  chmate  of  this  county  being 
remarkably  mild,  ami  tlic  ^oil  in  manv  places  being  calcareous,  and  consequently  warm,  very  early  arable 
crops  are  produced  in  some  places,  and  peas  grown  hetter  than  in  many  districts.  The  culture  of  the 
county,  however,  has  little  to  recommend  it,  either  in  its  tillage  or  pasturage.  Us  woods  are  extensive. 
(//.  and  W.  Vrivcr'a   General  riew,  1794.     Vancouver's  General  Fiew,  1SU8.     Warmr's  Isle  of  Wight^ 


( 

Yi^i.     MarshoCs  lievieiv,  1817.) 

1.   Geographical  State  and  Circuinstances. 

C/im«(e  generally  mild. 

Soil  in  the  central  jnirts  a  s'rong  flinty  calcareous  loam  :  in 
other  parts  generall.  ::ravel'y,  or  sandy  and  calc.aeous.  The 
soil  of  (he  Isle  of  Wight  is  partly  a  clayey  and  calcareous  loam, 
and  in  part  lighter. 

Minerals  :  none  of  any  consequence ;  potter's  clay,  sand,  and 
building-stone  in  dillereni  places. 

IVatcr  scarce  in  dry  scsons  m  the  chalk  districts,  where  it 
is  preserved  in  tanks,  and  drawn  up  from  wells  500  or  40U  feet 
deep.  In  some  p  .ri^he-.,  after  a  long  dry  autumn,  there  has 
been  more  strong  I  cer  titan  water.  A  good  deal  of  fishing  on 
the  co:ist  ;  of  eels  alter  flootls  in  the  smaller  streams;  and  some 
li  .h  jK'i.ds  on  Bagsliot  Heath. 

^2.   Property. 

Largest  estates  on  the  chalky  districts;  largest  SOOO/.  per 
annum.  Great  bulk  of  the  lands  held  and  cultivated  by 
yeomanrv;  tenures,  copyhold  and  leasehold,  from  the  superior 
lords  or  freeholders. 

:).   Bu  tidings. 

Houses  of  proprietors  numerous  :  farm-houses  mostly  of  great 
antiquity  ;  liiose  of  the  larger  kind  we  e  foimeiiy  grange  or 
manor-louses;  outbuildings  numerous,  and  generally  ruin- 
ous ;  collates  of  en  of  mud  {jnovin.cot)  walls,  Imt  better  on  the 
whole  ti  an  in  some  other  counties.*  Some  fanciful  rustic  slruc- 
tmcs  a;  shelters  or  temporary  lodges  for  cattle,  in  the  forest 
di.stricl.(  /.v.  1113.) 

4.   (Jeevpiition. 

Farms  various,  rather  small. 

!}.  hiiplcmtnts. 

Hami)shire  plough,  an  extraorcUnarv  bulky  clumsy  slruc- 
ture;  the  Suflolk  plough  is  used  in  the"  southern  ]>arts  of  tie 
county,  and  in  the  Isle  of  Wight.  The  i^atent  Hampshire 
waggon  is  formed  by  uniting  two  carts,  corresponding  with  the 
fore  and  hind  parts  of  a  waggon,  by  bolting  them  together. 
The  thrill  of  the  hind  part  passes  under  the  bed,  and  rests  on 
the  pillow  of  the  fore-cart.  The  union  is  simple,  yet  so  com- 
plete as  to  render  this  waggon  as  strong  as  the  common  kind, 
jf  not  stronger. 
6.  Arable  Land. 

Tillage  difficult  and  expensive  in  the  chalk  district,  light 
and  easy  in  the  vale  of  Avon.     Teas  a  pood  deal  cultivated  on 


the  ch.alks,  especially  the  MaTlborough  grey  or  partridge,  the 
Charlton  and  pearl;'  in  warm  situations  they  are  drilled  ami 
often  sown  before  Christmas,  or  in  Januai-y.    "  A  considerable 

1113 


invsterystitl seems  tohanpover certain  ]>rovertiesof  these  peas, 
with  rif;ar>l  to  their  boiling  well  for  soup  or  jionidge ;  Koort 
hoilcrs  behi^  sometimes  sown  upon  (u-hU  whirh  have  never 
been  known  to  refuse  yieUiinji  a  i>rn(hi  .  i  ^  ii^::  i  similar 
quality,  but  that  ellcct  afterwards  ii.i    i  ,!       l   .r.\  indis- 

soluble pea  has  been  prodmed  that  loni  '    i    i         <  i  al  suc- 

cissive  periods;  whilst,  on  the  other  Ii.m.' .  .  >1  ih  .1  n^ul  ni>ver 
lieen  known  or  evin  sus]te(ted  of  bcin^^  .ill*  h- ,  .niMuimicate.-i 
boilin);  quality  to  its  p.  ,is,  w..nlil  unc\]ii'.  lull;.  |;lve  to  the 
pioducc  of  a  hard  and  alm.ist  iiiiinnHralile  pi-a  all  the  pro- 
perties of  being  excellent  l.oilii-,.  'l  l.r„u(;h  all  the  cedar-co- 
loured sanil  and  Kravelly  loams  in  Devonshire,  {.-"od  bodtrsare 
stated  to  be  uniformly  protlucctl,  and  in  continued  succession. 
'I'lie  same  kind  of  soil,  and  in  every  res|>ect  under  similar  cir- 
cumstances, in  the  Isle  of  WiKlit  will  only  occasionally,  anil 
by  arcitient  as  it  were,  produce  good  boiling  peas.  Some 
opinions  seem  to  refer  this  ellecl  to  a  peculiarity  m  the  seasons ; 
but  this  cannot  stand  against  a  well  known  truth,  that  good 
boilers  arc  produced  every  season." 
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STATISTICS  OF  AGRICULTURF:. 


Part  IV. 


Saintfoin  cultivated  with  success  on  the  chalky  soils,  and  very 
productive.  Hops  on  the  borders  of  Surrev.  A  vinevard  was 
uUnted  at  Undercliif,  in  the  Isle  of  Wishf,  by  the  late  Sir 
Richard  Worslev,  in  179'-i,  and  an  Anjou  Tine-dresser  brought 
over  to  attend  it ;  the  extent  was  about  two  and  a  half  acres, 
and  a  li.^jht  wine  was  made;  but  in  ISOS,  when  M.  \^'^nc■ouver 
called  to  see  it,  be  found  the  vine^  had  been  gnibbed  up,  and 
th.;  -ground  changed  to  a  lawn  of  lurf. 

7.  Gras-  Lands, 

The  county  famous  for  water  meadows,  which  are  well  ma- 
nn^jed,  and  productive  ;  thev  are  chi-.-fiy  in  the  neij;iibourhoo(l 
of  Winchister,  on  the  Itchen  ;  but  ;here  are  instances  on  most 
of  the  other  rivers  and  streams. 

8.  Gardens  and  Orchards. 

Excellent  market  gardens  near  Go^port  and  Portsmouth  ; 
Portsea  island  noted  for  its  broccoli ;  white-washed  mud  walls, 
with  copings  of  thatch  used  as  fences,  and  for  wall  fruit  in  some 
cases  ;  and  fruit  wails  only  half  a  brick  thick,  and  waving  at  the 
rate  of  one  foot  in  twenty  in  use.  In  other  ca'^es  angular  walls 
are  in  use,  the  angles  being  right  angles,  and  the  sides  ten  feet 
each.  The  a  1  vantage  in  both  ca^es  is  the  saving  of  brii-ks; 
but  it  is  evident  they  cannot  be  carried  verv  high,  nor,  sub- 
ject as  they  are  to  the  driving  and  drawing  of  nails,  can  they 
De  of  great  duration.     (See  Eiicijchpecdia  ofGardcnin^^  l.'iGr.) 

Orchards  in  various  places,  and  cider  made  both  in  the 
county  and  in  the  Isle  ot  \Vight. 

9.  Woods  and  Plantations. 

Extensive  be-chixoods  on  the  chalk  district,  those  of  Ditch- 
am  grove  ven'  fine  ;  elm  scarce  in  the  count-.,  but  abundant  in 
^trathfieldsay  Park  (now  the  Duke  of  Wellington's).  Oak 
abundant  in  the  New  Forest  district,  and  many  young  plant- 
ations there,  and  throughout  the  county.  Co'  ■bett  raisfti  a  grsit 
many  American  tre^s  of  various  species  at  UoUey.  There  are 
several  considerable  forests,  viz.  the  New  Forest,  Alice  Holt, 
Woolmer,  and  Bere. 

The  New  Forest  is  siti;ated  on  the  south  side  of  Hampshire  ; 
it  was  formerly  bounded  on  the  east  by  ycuthamptun  river,  and 
on  the  south  by  the  British  Channel',  being  near  thirty  miles 
in  length,  and  ninety  in  circumference  ;  but,  since  the  disallbr- 
estations  by  Henry  the  Third  and  Edward  the  First,  its  bound- 
aries are  much  reduced,  and  now  only  extend  from  Gad&hill, 
on  the  north  west,  to  the  sea,  on  the  south-east,  about  twenty 
miles;  and  from  Hardley,  on  tlie  ea^t.  to  Kingwood,  on  the 
west,  about  fifteen  miles  ;  containing  within  tho-se  limits  about 
92,365  acres,  the  whole  of  which  does  not  now  belong  to  the 
crown,  as  several  manors  and  fr«eehold  estates,  to  the  amount 
of  24,797  acres,  are  private  pro>>eitv ;  al^out  62.3  acres  are 
copyhold,  belonging  to  His  Majesty's  manor  of  Lyndhurst ; 
1004  acres  are  leasehold,  held  under  the  crown  ;  902  acres  are 
encroachments;  1193  acres  are  held  by  the  master- keepers 
and  groom  keepers,  attached  to  their  respective  lodges  ;  and 
the  remaining  65,844  acres  ai'e  the  woods  and  waste  lands  of 
the  forest.  The  other  forests  ai-e  of  much  less  extent  and  interest. 

U).  Improvements. 

Good  examples  of  draining  by  tapping  were  exliibited  bv 
Elkington,  on  Cadland  Park  estate:  the  strata  Iving  at  a  small 
angle  with  the  horizon,  enabled  the  principles  of  what  is  called 
Elkington's  mode  of  draining  to  be  rarried  completely  into 
effect.  In  the  eastern  par*  of  the  Isle  of  Wight  are  various 
tracts  of  marshy  ground,  the  largest  of  which,  Brachng  Haven, 
containing  about  900  acres,  was  granted  hy  James  I.  to  one 
Gibbs,  a  "groom  of  the  bed  chamber.  The  owners  of  the 
adjoining  lands  contested  this  grant,  which  tlie  king  was  very 


earnest  in  supporting.  Afier  a  verdict  obtained  in  the  Court  of 
Exchequer  against  the  gentlemen  of  tlie  island,  (iil  bs  sold  his 
sh  ue  for  2000/.  to  Sir  Bois  Thehvall,  a  page  of  the  king's  bed- 
cliimber,  who  admitted  the  famous  Sir  Hugh  Middleton  to  a 
share.  They  employed  a  number  of  Dutchmen. to  enclose  and 
recover  the  hav?n  from  tlie  sea.  The  first  t  iking  of  it  in  cost 
4000/.  and  1000/.  more  was  expended  in  building  a  dwelling- 
house,  barn,  water-ni'll,  trenching,  quicksetting,  and  other 
n'^Ci-ssarv  works ;  so  that,  inclu  lin:;  the  original  purchase,  the 
total  exp.^ncliiure  imounted  to  7000/.  But  after  all,  the  value 
of  the  ground  did  not  answer  the  expccntions  of  the  under- 
takers ;  for  though  that  pai-t  of  it  ailjoining  Brading  proved 
tolerably  good,  nearly  one  half  of  it  was  found  to  be  a  light 
running  sand;  nevertheless,  an  incontestable  evidence  ap- 
peared, by  the  discovery  of  a  well,  cased  with  stonr,  near  the 
middle  of  the  haven,  that  it  had  formerly  been  good  ground. 
Sir  Hugh  I\Jiddleton  tried  a  variety  of  experiments  on  the  land 
wh-ch  had  b^en  taken  in,  before  he  sold  his  share  ;  sowing  it 
with  wheat,  barley,  oats,  cabbage,  and  finally  with  rapest.ed, 
which  last  was  atone  successful  :  but  the  greatest  discourage- 
ment was,  that  the  sea  brought  up  so  much  ouze,  weeds,  and 
sand,  which  choked  up  the  passage  fur  the  discharge  of  the 
fresh  water.  At  length,  in  a"  wet  season,  when  tl\e  inner  part 
of  the  haven  was  full  of  fresh  water,  and  a  hr^h  spring  tide,  the 
waters  met  under  the  bank,  and  made  a  brench.  Thus  ended 
this  expensive  project;  and  though  Sir  John  Oglander,  who 
lived  in  the  neighbourhood,  conftssed  hiirself  a  friend  to  the 
undert:iking,  which,  besides  its  principal  object,  tended  to 
render  that  pirt  of  the  country  more  healthy ,  lie  dcclai'ed  it  as 
liis  oi'inion,  th:it  the  scheme  could  never  be  resumed  to  any 
profitable  puqiose. 

11.  lAue  Stock. 

No  exclusive  breed  of  cattle.  The  Sussex,  SufFo-k,  Leicester, 
Hereford,  Devon,  &c.  are  indiscriminitely  met  with.  Several 
ox  teams. 

Sheep.  In  the  AV'oodlnnd  disti'ict  the  heath  sheep,  old 
Hani^jshire,  or  Wilts  breeds,  but  most  of  the  improved  breeds 
also  to  be  met  with. 

The  horses  used  in  teams  generally  large,  heavy,  inactive  ■ 
animals.  Small  horses  lired  in  vastnuml>ers  upon  the  heaths 
and  forests,  and  which  have  not  improperly  acquired  the  name 
of  heath  croppers.  Their  ordinary  height  is  about  twelve  hands. 
They  propagate  indiscriminately  upon  these  wastes,  where  they 
se:k  their  living  tbrou<;hout  the  year,  and  at  four  yeai-s  old  may 
gen.-raUy  be  purchased  at  above  five  pounds. 

The  native  hog  of  this  county  is  a  coarse,  raw-boned,  flat-sided 
animal,  agreeing  in  no  res]>oct  with  the  idea  entertiiined  of  it 
in  other  parts  of  the  kingdom.  The  great  immber  fed  for  a  few 
weeks  in  the  close  of  autumn,  upoirthe  acorns  and  mast  which 
the  fovests  and  other  woodlands  produce,  in  the  county,  and  the 
excellent  mode  of  curing  hog-meat  practised  by  the  house- 
keepers, have  contributed  in  a  fir  greater  degree  to  establish 
thiit  superior"ty  ascribed  to  Hampshire  b.icon,  than  any  in- 
herent excellence  in  its  native  bre^^d  of  hot,s.  X'erv  few, 
however,  of  the  genuine  native  hog  are  to  be  met  with,  the 
common  stock  being  either  the  native  Berkshire  breed,  or  a 
considerable  predominance  of  that  blood  iu  the  native  swine  of 
the  county. 

12.  Political  Economy. 

Iloads  in  general  good,  e^peciilly  in  the  Kew  Forest.  Several 
canals,  and  various  manutactures  and  i)ub:ic  works  at  Ports- 
mouth and  other  places.  The  machinery  for  making  blocks 
(ISjO)  is  reckoned  the  most  ingenious  and  complete  oiits  kind 
in  the  kingdom. 


7816.  WILTSHIRE.  870,000  acres  of  varied  surface,  partly  chalky  downs,  and  partly  rich  vale  land  -, 
and  both  a  corn  and  grass  county.  It  produces  excellent  cheese  and  butter,  fat  cattle,  pig*;,  and  store 
sheep.  The  agricultural  report  of  this  county  was  drawn  up  by  T.  Davis,  steward  to  the  Marquess  of 
Bath,  at  Longleat,  a  man  of  great  experience  as  a  land  steward,  surveyor,  and  farmer,  and  universally 
respected.  He  divides  the  county  into  two  districts,  the  south-east  and  north-west;  a  very  judicious  plan 
for  giving  correct  agricultural  information.  {Davis's  Wiltshire^  1794.  Marshal's  Review^  180!'.  Edin. 
Gax.  3829.) 


of  hilly   sur- 


781".  South  Wiltshire. 

M'iltshire    downs  contain  about  500,000 

face,  mostly  unenclosed  and  in  common 

sphere  cold  and  sharp,  with  a  chalky  soil,  seldom  varied   by 

patches  of  loam,  sand,  or  other  earths.     There  is  scarcely  a 

river  or  brook  in  this  district  that  is  not  applied  in  some  way  or 

other  to  the  purposes  of  iri'igdtion. 

1.  Property. 

Neir  large  towns  property  is  generally  subdivided  when  sold ; 
in  this  district,  when  any  is  sold  it  is  generally  bou^it  up  by 
such  as  are  considerable  proprietors :  hence  estates  generally 
large.  Shipe  of  the  manors  shows  that  many  of  them  were  the 
property  of  one  lord ;  each  borders  on  or  contains  a  rivulet  to 
suppiv  water  and  the  accompaniment  of  rivulets  in  that  dis- 
trict,'meadow  land,  with  hill  for  wood;  or,  where  these  were 
wanting,  they  were  supplied  by  a  grant  of  those  articles  from 
other  property.    Proprietors  generally  resident  on  their  estates. 

2.  Buildings. 

Farm-houses  generally  crowdtd  together  in  villages,  for  con- 
venience of  water.  Some  of  late  years  erected  centrical  to  their 
farms,  by  the  Karl  of  Pembroke,  and  other  proprietors ;  wells 
and  i)onds  an  important  article  in  these  erections. 

.3.  Occupation. 

Farms  of  two  kinds ;  those  in  severalty,  or  not  subject  to 
rights  of  common,  are  from  150/.  to  500/.,  and  one  or  two  at 
1000/.  a  year ;  customii-y  tenements,  subject  to  rights  of  com- 
mon, are  from  Si5/.  to  40/.  or  50/.  per  annum.  There  are  exten- 
sive sheep  commons  and  cow  commons,  to  which  the  occupiers 
of  both  desciiptions  o''  lands  have  a  right  to  turn  in  stock,  ac- 
cording to  certain  fixt-d  and  customary  regidations.  Leases 
seven,  fourteen,  or  twentv-oue  years. 

4.  Implements. 

A  heavy  two- wheel  and  one  wheel  i)lough  in  use;  the  latter 
bometimts  with  a  foot  instead  of  a  wheel. 

.0.   Arable  Land. 

An  old  error  exists,  that  of  over-pulverising  the  uplands  hy  too 
frequintploughings,  by  wbichthe  wheats  were  thrown  out  dur- 
ing winter,  or  if  they  stood  the  winter,  the  March  winds  blew 
.■  the  earth  from  their  roots,  and  "  hanging  by  one  leg," 


eiving  any  assistance  from  the  coronal  root,  the 
k  in  straw,  anil  produce  smnH  thin  earrt.    "  Many 


modes  have  been  introduced  to  prevent  this  evil,  by  giving  a 
sufiicient  texture  and  lirmness  to  the  land  previous  to  a  wheae 
crop.  The  b'jst  farmers  have  made  a  noint  of  gt-tting  their 
lands  clean  ploughed  by  midsummer,  and  treading  it  as  firm  as 
possible  with  tlie  sheep-fold  a  long  time  before  sowing;  while 
x)\3  slovenly  farmers  nave  invented,  and  generally  practise,  a 
very  short  and  cheap  way  of  attaining  this  nrmnessin  tlie  land. 
Thev  rafter  the  Und  (as  they  call  it),  that  is,  they  plough  haif 
of  the  land,  and  turn  the  grass  side  of  the  ploughed  furrow  on 
the  land  th  .t  is  left  unploughed.  They  do  this  as  soon  as  they 
can  spare  the  feed  of  the  summer-field,  and  leave  it  in  that 
slate  till  near  seed-time,  when  they  harrow  it  down  and  plough 
it  for  sowing.  This  rafter  is  usually  ploughed  across  the  ridges, 
or  what  is  better,  diagonally  ;  the  latter'mode  being  less  sub- 
ject to  drive  the  land  up  in  "heaps  before  the  plough.  The  land 
thus  raftered  is  sometimes  ploughed  twice,  but  moie  frequently 
only  once,  previous  to  sowing;  and  after  it  is  sown  they  drag  it 
two,  three,  or  four  times,  and  harrow  it  four,  five,  or  six  times. 
A  very  heavy  kind  of  drag  is  used;  and  as  Wiltshire  Down 
farmers  sxq  very  cautious  of  ploughing  their  land  too  much, 
they  make  much  use  of  these  drags  instead  of  ploughing,  and 
fnquently  let  in  their  seed-wheat  with  them.  This  practice 
having  been  found  to  answer,  has  been  gradually  improved 
upon.  The  down  lands  of  this  district  will  not  bear  fallowing, 
esiiecially  in  hot  dry  weather;  they  are  too  thin  and  light 
already ,  and  requure  rest.  Two  years*  rest  for  wheat  is  equal  to 
the  best  coat  of  dung.  Dung  may  give  the  quantity,  but  rest 
must  give  the  quality. 

The  course  qf  crops  was  formerly  fallow,  wheat,  barley,  oats ; 
but  now,  even  on  the  common  fields,  is  wheat,  barley,  clover, 
mowed  one  year,  and  fed  two  years,  till  it  is  necessary-  to  plough 
for  wheat.  Turnips,  Swedes,  and  rape  grown  for  winter  focrt 
for  sheen,  though  less  necessarv  than  in  districts  less  amply 
provided  with  water  meadows.   "Error  that  of  sowing  too  much 

Gardens  near  Devize?,  Lavington,  "Warminster,  "Westbury,  &c. 
Many  familios  subsist  by  this  kind  of  husbandry,  occupving 
from  two  {o  five  acres  each  as  garden  ground.  The  yiroduce 
supplies  the  adjacent  towns  in  the  district,  and  Frome  and 
Bath,  in  the  county  of  Somerset,  with  cabbage-plants,  peas, 
beans,  carrots,  turnips,  and  vast  quantities  of  potatoes. 

Oirhnrds  in  some  places,  and  cider  ni.ide  ;  but  as  the  district 
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is  famous  for  its  barley  and  ale,  the  predileciiou  for  this  hever  - 
age  renders  the  want  of  cider  iittie  felt. 

IVoods  not  numerous,  but  a  great  spirit  for  forminR  plant- 
ations ;  and  some  excellent  remarks  on  the  subject  in  the 
Report. 

Irrigation  introduced  into  this  district  the  end  of  the  seven- 
teenth, or  the  beginning  of  ihe  eighteenth  century.  IMany  of 
the  most  valuable  and  best-formed  meadows,  particularly 
those  in  the  W'yley  Bourne,  were  made  under  the  directions  of 
one  Farmer  Baverstock,  of  Stockton,  between  the  years  1700 
and  1705. 

Between  15,000  and  '20,000  acres  watered ;  its  fo^at  v.^lue  in 
April  between  "  hav  and  gra^s,"  by  which  the  farmer  is  en- 
abled to  breed  early  iambs."  As  soon  as  the  I  inbs  are  able  to 
travel  with  the  ewes  (perhaps  about  th?  middle  of  March),  the 
flock  is  ))ut  into  the  water-meadows.  Care  is,  or  ought  to  be, 
taken  to  make  them  as  dry  as  possible  for  some  days  before  the 
sheep  begin  to  feed  them  ;  and  on  account  of  the  quickness  of 
the  (;rass,  it  is  not  usual  to  allow  the  ewes  and  lambs  to  go  into 
them  with  empty  bellies,  nor  before  ihe  morning  dew  is  gone. 
The  general  hours  of  feeding  are  from  ten  or  eleven  in  the 
mornnig,  till  tour  or  iive  in  the  evenint;,  when  the  sheep  are 
driven  to  the  told,  which  at  that  time  of  the  year  is  generally  in 
the  barley  fallow.  The  grass  is  daily  hurdled  out  in  portions, 
according  to  the  number  of  sheep,  to  prevent  their  trami'ling  it 
down  ;  but  a  few  s^iiaces  are  left  in  the  hurdles  for  the  lambs  to 
gel  through  and  teed  forward  in  the  rich  grass.  One  acre  of 
good  grass  will  be  suliicient  for  500  couples  ibr  a  day  :  the  great 
object  is  to  n^ake  the  water-grass  last  till  the  barley  sowmg  is 
finished;  the  meadow  is  then  laid  up  for  hay. 

The  water  meadows  of  Orchesfon,  a  village  six  miles  N.  W. 
of  Amesbury,  have  been  lon^  celebrated.  What  is  called  the 
long  grass  of  these  meadows  is  said  by  Davis  to  be  the  ^grdstis 
stolonffera,  or  black  couch  ;  but  this  has  been  subsequently  as- 
certained to  be  a  mistake.  The  grasses  which  compose  these 
meadows  were  examined  by  Thomas  Tanner,  a  scientific  bota- 
nist, inlSll,and  reported  on  in  the  Fanner's  J\Jaf;a'J}ie,\ol.  xiv. 
p.  I'Aii. ;  and  the  following  v^ry  interesting  extract  deserves  the 
attention  and  reflection  of  the  farmer,  for  otlier  reasons  besides 
its  botanical  information.  It  appears  probable  from  it  that 
deep  dry  soil,  which  will  admit  the  roots  of  saintfoin  and  other 
long-rooted  herbage  plants,  may,  one  year  with  another,  yield 
as  much  nutriment  .is  rich  irrigated  surfaces,  and  probably  at 
much  the  same  expense  :— **  Much  has  been  said  of  the  excellent 
(|uality  of  the  ha/,  when  well  made;  that,  for  instance,  it  will 
fatten  pigs;  and  that  it  abounds  with  the  saccharine  quality 
more  than  o;her  grasses.  If  the  testimony  of  the  present  occu- 
pier and  his  ntighbours  can  settle  this  question  (and  I  see  no 
reason  why  they  should  not),  the  acreabte  produce  is  not  of 
greater  value,  take  seven  yedrs  together,  than  an  acre  of  good 
saintfoin,  or  other  artificial  grasses.  There  is  more  risk  in 
making  the  meadow-grass  than  the  field-grass,  it  being  very 
soon  spoiled  by  bad  weather,  arising  from  its  uncommon  luxu- 
riancy.  I  visited  tliis  meado\\',  for  the  first  time,  in  the  month 
of  May,  1811,  and  found  the  major  part  of  the  crop  to  consist 
of  P6a  triviklis,  or  rough-stalked  meadow-grass,  with  a  few 
ciiimi  of  the  Trfticum  ripens,  or  common  couch,  and  meadow 
foxtail.  In  the  last  spring  I  again  examined  the  meadow  very 
parttcutarlij,  and  found  th,:;  crop  to  consist  of  the  same  grasses 
as  before,  "varying  a  little  in  their  proportions.  The  Trfticum 
ripens  in.ide  a  greater  appearance.  In  the  month  of  August 
1  took  another  ride  to  see  if  fiorin  was  taking  the  lead  of  the 
other  grasses.  This  I  was  prepared  for,  and  expected  to  find; 
but  it  was  by  no  means  the  case  :  I  could  dibcover  no  more  of 
the  stolonffera  th<m  brfore.  On  examining  the  hay  of  the 
second  crop,  it  consisted  of  the  culmi  of  j^rasses  common  to  all 
meadows,  with  the  exception  of  the  Tiilicum  repens.  The 
grass,  at  this  season,  jirevailed.  In  soils  in  general,  when  l;iid 
down  to  nasture,  the  common  couch  (Trfticum)  soon  wears 
out,  it  mil  iwt  bear  the  constant  treading  of  catile.  Wliere- 
ever  this  gr.iss  is  found  in  pabture,  it  proves  either  that  tie 
field  has  not  long  been  laid  to  pas-ture,  or  tie  soil  rem;irkab!y 
rich.  The  1  .tter  is  the  case  in  this  insiance.  But  you  will  say, 
^\"hat  i^  the  long  grass  of  which  we  read  so  much  ?  It  remains 
for  me  to  mention  a  peculiarity  in  the  grasses  in  this  meadow, 
and  some  others  in  its  vicinity,  which  I  do  not  recollect  to  have 
seen  in  any  other  to  the  same  de^n-ee,  arising  probably  from  the 
tvarmih  and  richnesn  of  the  soil.  When  the  wHler  begins  to  re- 
tede,  in  ihf  late  spring  months,  the  culmi  of  all  the  grasses 
(tlie  I*i>^.  trivialis  in  particulai),  from  their  great  luxuriancy, 
lodge  on  the  soil,  and  form  a  complete  m:i  ,  and  in  this  state 
throw  out  roots  at  their  joints,  and  appear,  before  their  pumctcs 
show,  to  be  the  stuloucs  of  some  stolouiferous  grasses.  Let  a 
person,  not  previouslv  informed  of  this  circumstance,  visit  the 
meadow  in  the  latter  end  of  April, and  he  would  probably,  with 
1  [':  V  w  liole,  or  greater  part  of  the  produce,  to  be 
;  '  iin  tion.  I  have  traced  the  culmi,  for  in- 
stani  r,    I  ;    :M  tiis  and  foxtail  amongst  the  mat  of  other 

gras  L-  ,  I  .    ijiftcL-itfcel,  with  rootsat  all  thejw»A»,  tiil, 

at  the  1. 1st.  thev  ^hot  up  erect,  and  weret-\ken  o:l  by  the  scythe 
only  about  Itvo'feet  long.  The  mat  of  cahni  on  the  ground  is 
left  untouched  bv  the  scvthe  when  mown,  very  similar  to  tl  e 
ttal/cs  of  an  overfi'rown  crop  of  vetches.  The  /Jgrtislis  stolonffera 
is  one  of  the  latest  gr.i-ses  we  have,  and  never  was  known,  even 
in  a  cultivated  state,  to  produce  a  croi>  till  the  autunmal 
months.  But  it  is  asked,  *  How  is  it  that  it  grows  so  rapidly  in 
its  natural  state,  as  to  enter  largely  into  a  hay  crop,  cut  the 
last  week  in  Ma\  ?'  Here  is  the  mistake;  —  the  culmi  I'i other 
grasses,  tlirowing  out  roots  at  their  joiiUs,  have  been  considered 
as  tlie  ttolonvs  of  this  .-li^r,'.  ti^."  (1-ann.  Man.  vol.  xiv.  p.  151.) 
These  meadows  are  not  laid  out  in  an\  regular  form  for  water- 
ing, the  sujiply  of  water  bemg  too  partial,  but  they  depetul  en- 
tirely on  the  floods;  and  being  situated  at  a  sharp  turn  of  a 
narrow  part  of  the  valltv,  the  watwr  makes  an  eddy,  and  de- 
posits its  sediments  upon  them.  The  substratum  of  these 
meadows  is  an  almost  entire  bed  of  loose  flints. 

On  exanuning  other  meadows  in  diHercnt  bournes  of  this 
district,  we  fmd  the  same  grass  uniformly  to  abound  in  those 
situated  near  the  spring-heads,  and  which  in  some  years  have 
plenty  of  water,  and  in  others  none  at  all.  The  same  remark 
on  its  variation  in  quality  and  quantity,  according  to  the  wet- 


a  sio, 


nes  or  dryness  of  the  winter,  is  equally  just.  The  most  pro- 
b.ible  way  of  accounting  for  it  is,  that  it  is  almost  the  only 
grass  common  to  water-meads  that  will  stand  wet  and  dry  ;  for 
though  it  nourishes  most  when  tmder  water,  yet  no  dry  weather 
will  kill  it. 

Live  Stuck.  Cattle  few  in  this  district ;  oxen  not  generally 
under  the  plough;  sheep  the  chief  stock  and  the  basis  of  the* 
Wiltshire  IJown  husbandry  ;  object,  folding  and  wool ;  breed- 
ing a  consequence  rather  than  a  cause  of  keeping  sheep.  Horsei 
a  heavy,  very  unsuitable  breed;  great  error  in  principle  of 
breeders  here  as  every  where  among  the  old  school,  that  of  en- 
larging the  size  of  the  animal. 

7818.  North  Wiltshire. 

Climate  mildtr  than  that  of  the  S.  E.  district;  soil  not  so 
uniform  ;  under  stratum  broken  stones,  and  surface  reddish 
calcareous  loam. 

Proiierty  more  divided  than  in  the  east  side  of  the  county. 

Buildiiif^s.  Charlton,  a  noble  pile,  by  Inigo  Jones.  Parma 
generally  enclosed,  and  chietly  under  grass,  and  applied  to  the 
making  of  cheese;  leases  from  fourteen  to  twenty- one  years. 

Scotch  farmers.  **  Within  these  few  years  several  of  the 
great  landholders  in  Wiltshire  have  introduced  into  this  dis- 
trict Scotch  farmers,  who,  from  a  supposed  superior  skill  in  the 
science  of  agriculture,  have  leases  for  twenly-one  years,  with 
scLircely  any  restrictions  as  to  husbandry.  The  ancient  pastures 
are  allowed  to  be  broken  up ;  buildings  are  erected  for  their  ac- 
conmiodation  at  a  low  rate  of  interest ;  and  a  degree  of  counte- 
nance and  })atronage  given  to  them  above  the  other  tenajits  of 
the  day.  These  men  give  nominally  a  large  rent  for  their 
farms  ;  but  as  their  maxim  is  to  pay  ntither  repairs,  tithes,  nor 
paroclual  taxes  of  any  description  (these  dues  and  services  being 
all  included  in  the  rent  received  by  the  landlord),  I  have  strong 
doubts  whether  the  advantages  he!d  out  to  the  landowners  will 
be,  ultimately,  any  increase  of  net  Ciish  into  their  pockets.  In 
strong  loamy  counties,  or  in  rlchsands,  I  am  aware  much  protit 
may  be  made  by  an  economical  system  of  husbandry  in  the  til- 
lage ;  but  the  practice  of  the  Scots  farmers  not  embrachig 
sheep,  or  water-meadows,  will  never  make  tnem  rich  on  the 
Down  farms  of  \Viltshire;  and  if  the  Downs  be  broken  up  by 
the  tenants,  who  have  no  stock  to  maintain  them,  the  land  and 
the  farmer  will  soon  come  to  poverty  together."  (Davist  174-5.) 
Among  these  farmers  was  the  unfortunate  Gourlayy^'ho  was 
ultimately  ruined  by  the  speculation,  lif  his  farming  we  know 
nottiing,  nor  are  we  aware  wV.at  des'.ription  of  Scotch  farmers 
they  can  have  been  whose  husbandry  in  an  inland  turnip  district 
did  not  embrace  sheep.  On  the  Earl  of  Sutiblk's  estate  at 
CSiarlton,  some  Berwickshire  farmers  were  introduced  in  part 
through  our  means,  whose  chief  object  was  the  sheep  system. 
The  Lord  Sullblk,  however,  of  that  time  being  a  weak  man, 
without  an  opinion  of  his  own,  got  so  alarmed  by  his  family  at 
the  idea  of  breaking  up  old  turf,  that  he  bought  up  the  leases  of 
these  farmers  almost  as  soon  as  they  were  granted. 

I'hc  arable  part  of  this  district  is  on  the  nolth-west  verge, 
being  a  part  of  the  Cotswolds  hills,  and  treated  like  them. 

Grass  land  prevails  almost  to  the  exclusion  of  arable  on  all 
wet  and  heavy  lands :  their  management  of  late  much  im- 
proved by  draining,  manuring,  winter  burning,  early  mowing, 
and  feeding  and  mowing  every  piece  of  land  alternately.  The 
grand  object  in  these  improvements  is,  to  get  an  early  bite 
for  the  cattle  in  tlie  spring,  and  thereby,  in  fact,  to  shorten  the 
winter. 

The  cheese  of  this  district  was  many  years  sold  in  the  London 
maiket  by  the  n?.me  of  Gloucester  cKeese;  but  it  is  now  per- 
fectly well  known  by  the  name  of  '*  North  Wiltshire  Cheese." 
It  was  at  first,  doubtless,  an  imitation,  and  perhaps  an  humble 
one,  of  that  made  in  the  vale  of  Gloiiresier,  but  it  is  now 
allowed  by  many  to  be  at  least  iqual,  if  nut  superior,  to  the 
clieese  of  the  favourite  district  of  Gloucestershire,  the  hundred 
of  Berkeley. 

Hardens  not  numerous  :  some  near  \\'^ootton  Basset,  for  sup- 
plying the  markets  of  Cricklade,  Cirencester,  &c. 

Orchards  fiequent  as  an  appendage  to  farm-houses,  but  no 
cider  made. 

Wood  frequent  in  hedgerows,  bi  t  not  in  masses. 

Irrigation  not  common  ;  springs  scanty,  and  land  too  ab- 
sorbent ;  alleged  they  produce  coarse  grass,  but  this  is  owing 
to  its  not  being  mown  m  time. 

a  IJvc  Sfvc/:. 

Cattle  of  the  lon^-horned  breed;  Devons  bred,  and  found 
better  for  fatting,  but  it  is  qnestiunable  if  they  are  so  good  for 
the  dairy.  Bn-  'in^  ■  -M  <■  i  .  r  i  .■  i  .  ],i..n.  **  The  dairymen 
say,  that  the  aih      ■  ,  i   '      i      .     im.ition  gives  them  of 

sending  their  VI' . I  i  ■  1      :       '  l    >i!i  m  i  kds,  makes  it  more 

their  mterest  III  iVi  iIl  I  >  i  ■.  iii.;ii  .<•  wean  them  for  stock  ; 
but  the  opponent .  «f  liie  loiig-lior;ied  cuws  say,  that  the  oxen 
are  generally  so  u^Iy,  aad  the  heiftrs  freq^uently  such  bad 
milkers,  tliat  the  finnevs  ai 
they  would  wish  to  ketp; 
cows  (of  which  tiiey  can  i  > 
to  use  horses  for  the  pUm   i. 

iI/«7iV  j/tee/j  bred  in  tlA.  ■:.    i  ,  r  for  folding,  and  others 

pur(>ose:y  for  fatting;  ini  ilu  •■  tHnp  ,r,  a  kind  to  walk,  and  a 
kind  to  standstill,  nece^-al^  :  ili'-  \\  iltsliire  answers  the  former 
purpose,  and  the  I.<  ice.tei  the  latter. 

'ihere  are  yd  left  in  North  ^\■llts  a  ft.'W  Hocks  of  the  native 
Wilts!  ire  horned  stieep,  yn,-'  ssing  (piahties  of  perfection,  Iiolh 


'  certain  of  breeding  such  as 
efore  they  prefer  buy  in;/ 
.■   to  breeding  them,  and 


'llu 


_..  foiaiiit;  and  ft 
under  their  l.^lhes;  are  \v  ide  and  lu  iv^  in  (he  hnul.(iuartei 
light  in  the  fnre  .lu  ,it,  r  and  in  all  tl;eir  nllals,  %v  ilh  the  Konia 
nose,  and  Muekp'  "  "  "     -      "        '      -- 


in  the  handsofafoM 


■  Broad  llinton. 


7.  Political  Economy. 

As  apjitirahle  to  loth  districts  it  r.  observed,  that  the  tumijlko 
roads  are  numcm- ;  .md  L^nntl  in  nm-.t  iiln.f--. ;  three  canals; 
extensive  woollm  ■  ^  i  vt"  ;-ii  ■•  ;,  'i  ;  aho  cutlery  of 
superior    excdl  ■     ■     i!.  h  ;    >  i.mi        >    \l  i.;un,    and    fancy 

woollens;  and  .  l     iimi i-i-i.J-.  ImiIi.    i  ,i  ;  -.  at  many  places. 

No  agricultural  Mu  .aN.iiu  n.  u\  laninri-.  ai.d  t.thersaremcm. 
hers  of  the  Bath  iiiid  U'est  of  iinglaud  i^utictv. 


7819  DORSETSHinE.  711,250  acres  of  undulating  surface,  in  great  part  cliaiky  soil,  and  cclcbratetl 
from  the  time  of  tlic  Romans  for  its  pleasantness  and  fertility.  Like  Berkshire  and  some  other  counties, 
\t  is  called  bv  the  inhabitants  the  garden  of  England.     It  is  chiefly  under  grass,  and  ii  celebrated  for  its 
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Part  IV. 


breed  of  sheep,  which  bring  three  lambs  in  two  years  ;  and  for  its  watered  meadows,  of  which  Boswell,  of 
this  county,  has  given  a  valuable  account.  {Claridge''s  General  Fi'ew,  1193.  Stevenson's  General  Vieiv^ 
1812.     MurshaVs  Review,  1817.     Edin.  Gaz.  1829.) 


1.  Gco}^raphical  State  and  Ct'rcu^n stances. 
Climate  dry  and  salubrious  rather  than  mild  and  bland; 

supposed  colder  since  the  elevated  Downs  were  tk'uuded  of  their 
native  forests. 

Suit  chiefly  chalk,  next  clay,  then  sand,  and  of  loam,  gravel, 
&c.  nearly  equal  and  moderate  portions.  Chalky  and  sandy 
s.mIs  of  the  uplands  very  thin. 

No  meitdlic  mine*  or  cauls,  hut  the  peninsula  of  Portland,  four 
Tiiles  and  a  half  in  length  by  two  in  breadth,  one  entire  quarry 
oi  Poriland  stone,  so  extensively  used,  especially  in  London. 
r.itters'  clay  found  in  various  parts  of  the  county." 

2.  Property. 

Estates  large  compared  with  those  of  other  counties ;  some 
of  the  principal  under  the  care  of  land-surveyors,  others  of 
lawyers.    Tenures  chiefly  freehold  and  leasehold. 

3.  Buildings. 

Farm  buildings  as  in  other  counties ;  generally  ill  situated, 
biilt  of  ston",  and  covered  with  reeds  or  thatch. 

4.  Occnpniion. 

Fa'-ms  very  large,  1500  or  2000  acres  of  sheep  farm  beingfre- 

?uently  to  he  met  with.  Many  of  the  proprietors  great  farmers. 
ieases  of  twenty -one  yeirs  common  till  the  beginning  of  the 
present  centui-y,  now  for  shorter  periods. 

5.  Implements. 

Two  sorts  of  uncooth  wheel-plough  in  use.  SmalKs  plough 
tried  in  one  or  two  places  ;  from  the  difficulty  of  ploughing  flinty 
soils,  wheels  are  deemed  an  advantageous  appendage  to  what- 
ever sort  is  adopted.  Threshing,  winnowing,  and  various  other 
modem  implements  introduced  in  a  number  of  plac-s.  The 
wattled  hurdles  of  Dorsetshire  consist  almost  invariably  of  ten 
stakes,  which  the  hurd!e-mafcers  drive  into  augur  holes,  that 
are  made  fur  that  purpose  in  a  piece  of  timber,  whicli  is  sup- 
ported at  a  convenient  height  from  the  ground  by  other  pieces 
of  timber,  and  then  the  stakes  are  wattled.  Stones  set  on  edge, 
and  rublestone  walle  used  as  fences  in  various  parts. 

6.  Arable  Land. 

Deep  nloughing  generally  less  approved  of  on  the  chalky 
soils,  and  cross  ploughing  never  practised,  even  for  turnips; 
two  ov  three  horses  form  a  team.  Fallowing  general  all  along 
the  coast;  but  what  is  here  termed  a  summer  fallow  is,  in 
most  cases,  no  other  than  a  preprtration  of  ley  ground  for  a  crop 
of  wheat,  by  ploughing  it  three  or  four  times,  the  tirst  plough- 
ing being  given  in  June  or  July,  and  sometimes  as  late  as 
August. 

Upon  the  thin  chalky  soils  aromid  Blandford,  and  upon  the 
hills  in  the  neighbourhood  of  Abbey  Milton,  the  course  of  crops 
with  the  best  farmers  is  as  follows :  viz.  one  seventh  of  the  land 
is  in  saintfoin,  and  the  rest  of  the  arable  is  cultivated  in  the 
rotation  of  one,  wheat ;  two,  rye,  winter  barley,  or  winter 
vetches,  to  be  fed  with  sheep  in  the  spring,  and  tlie  whole  fol- 
lowed by  turnips  rape,  &c.;  three,  barley  or  oats;  and  four 
and  live,  artificial  gi-asses,  to  be  foUowtd  by  \\  heal  as  before. 

ITfion  the  thin  chalks  and  shallow  flinty  loam^,  wheat  is  gene- 
ral!,  sown  on  the  hick  of  a  two  years'  clover  ley  ;  but,  even  on 
tho:;e  thin  soil-^,  a  great  deal  is  sown  after  turnips,  rape,  &c.  fed 
ofl'with  sheep  early  enough  to  sow  it  in  the  same  au'.innn,  and 
in  most  instances  a  good  crop  is  produced  of  a  fine  samjjle.  On 
the  better  sorts  of  chalky  and  gravelly  soils,  the  same  practice 
prevails,  except  upon  the  ley-ground,  which  continues  in  grass 
but  one  year  instead  of  two ;  the  wheat  is  taken  after  the  first 
year's  ley,  and  is  supposed  to  answer  better  than  it  would  in  the 
second  vear,  upon  the  latter  description  of  soils.  Old  sainttbin 
leys  broken  up  without  paring  and  burning.  Hemp  and  flax  a 
good  deal  cultivated. 

7.  Grass. 

300,000  acres,  or  r.bo-.it  three  fifths  of  the  co-.nty ;  6000  acres 
of  meadow  in  the  chalky  district  irrigated.  Application  of  the 
meadows  ;  fatting  cattle,  and  of  the  uplands  the  dairy. 

K  Gardens  and  Orchards. 

Both  are  frequent  apppndages  to  farm-houses  and  cottages; 
some  of  the  cottage  gardens  are  small  enclosures  taken  from 
the  sides  of  the  hifj;hways.  The  goosefoot  (ChenopMium  b6nus 
Hcnricui;  cultivated  by  a  f.*w  pe-sons  here,  as  in  Lincolnshire 
and  elsewhere,  and  calculations  made  by  Balc>ielor,  to  show 
what  would  be  the  expenses  and  profits  of  an  acre  for  the 
London  market.  The  plant  is  greatly  inferior  to  spinach,  but 
might  be  used  as  a  substitute  for  it  in  spring,  as  it  is  a  perennial , 
and  very  early  in  leaf.  Sea-cale,  which  grows  on  the  shores 
near  Burton,  is  now  generally  introduced  into  the  gardens  of 

Orchards  to  the  extent  of  10,000  acres;  application  cider, 
in  making  which  hops  are  sometimes  added  to  make  it  keep  ; 
proportion  one  pound  to  a  hogshead.  Twenty  bushels  of  apples 
will  make  a  hogshead  of  cider. 

T).    Woods  and  Plantations, 

Timber  scarce,  and  chiefly  to  be  found  in  parks  and  hedge- 
rows. Many  young  plantat-ons  lately  made  on  the  heath 
lands. 

10.  Improvements. 

Irrigation  carried  to  considerable  extent  and  great  perfection. 


and  one  of  the  best  books  on  the  subject  is  by  Boswell  of 
Piddletown.  A  dry  meadow  of  good  quality  is  worth  forty 
shillinijs  ;  watered,  sixtv-five  shillings  per  acre;  produce  of  hay 
two  loads  per  acre.  The  streams  in  Dorset  are  in  general 
shallow,  and  have  a  considerable  fall ;  the  meadows  are  narrow, 
and  the  water  is  supplied  with  comparative  regularity,  in  con- 
sequence of  its  having  to  filter  through  immense  masses  of 
chalk  previous  to  its  exit  at  the  springs  ;  and  hence  the  process 
of  irrigation  is  much  facilitated. 

The  sheep  of  Dorsetshire  are  well  known  as  supplying  the 
metropolis  with  house-lamb  at  a  very  early  season.  Parkinson 
considers  the  Dorset  ewe  as  the  best  homed  ewe  in  the  kingdom, 
those  of  Somerset  excepted  ;  and  they  are  so  nearly  alike,  that 
few  j)eople,  save  the  natives  of  the  two  counties,  would  know 
the  differt-nce.  In  the  Isle  of  Portland  there  is  a  small  breed, 
which  some  contend  is  the  true  breed  of  the  county.  Lowman 
of  Portland  observes,  it  is  the  practice  there  to  fold  these 
dwarfish  animals  from  Candlemas  to  Martintide,  putting  them 
in  late  at  night,  and  letting  them  out  early  in  the  morning. 
The  mutton  is  deemed  the  best  in  Englancl,  and  the  wool  as 
good  as  the  South  Down  kind.  Some  of  them  have  been  pur- 
chased by  sheep -breeders,  with  a  view  to  obtain  a  cross  be- 
tween these  and  the  Merinos.  Both  ewes  and  wethers  are 
kept, and  i:ener<dly  till  they  are  five  vears  old;  sometimes  they 
remain  till  a  greater  az^,  but  it  is  not  thought  a  profitable 
method.  .Such  as  are  fatted  are  put  into  a  common,  at  the 
northern  part  of  the  island,  which  is  pretty  good  land,  and 
remain  there  from  the  12th  of  August  to  the  5th  of  NoVi.'mber, 
on  which  day  Portland  sheep-fair  is  held.  All  the  sheep  of  the 
island  are  kept  pretty  generally  upon  the  commons  from  No- 
vember the  21st  to  Candlemas.  The  POTtUnd  mutton  is  sold 
by  the  quarter  in  general  at  ten  shillings  and  sixpence.  It  is 
never  weij:,hed,  biit  would  come  to  one  shilling  a  )>ound  when 
common  mutton  is  only  seven-ponce :  it  seldom  weighs  more 
than  ten  poimds  a  quarter.  Several  ilocks  of  pure  Merinos, 
Down  Merinos,  and  other  breeds. 

General  inanagetnmt  oj' sheep.  The  lambs  which  are  bred  for 
the  regular  supply  of  the  flock  are  dropped  at  Christmas,  or 
soon  afterwards,  and  the  couples  are  kept  in  the  best  e\ve-!cazes, 
&c.  on  grass,  hay,  and  turnips,  if  necessary ;  and  such  as  have 
watered  meadows,  depasture  their  shetp  there,  on  the  early 
grass,  till  old  I\fay-day,  when  tlie  lambs  are  weaned,  and  the 
sheep  go  to  fold  ;  but  sometimes  the  two  latter  circumstances 
take  place  as  early  as  Lady-day.  The  ewes  are  fo'dcd  constantly, 
and  kept  on  the  Downs,  on  artificial  grasses  and  other  pastures, 
till  near  the  ensuing  Christmas,  at  which  time  they  have 
another  crop  of  lambs,  the  rams  having  bcL'n  put  to  the  JIolJc 
about  the  end  of  July. 

Th:  re  is,  probably,  no  part  of  England  where  the  practice 
of  sheep-folding  is  more  admired,  of  more  earnotly  pursued, 
than  in  the  county  of  Dorset.  Fifteen  dozen  of  hi  rdles,  with 
a  lil:e  number  of  stakes  and  withes  to  confine  them  to-rether, 
will  enclose  a  statute  acre  of  ground,  and  will  contain  1200  or 
1 3t)0  sheep  very  commodiously.  The  hurdles  are  moved  every 
morning;  consequently  the  sr.me  number  of  sV.eep  will  manure 
an  acre  of  land  daily.  The  real  value  of  the  fotl  there  is  no 
means  of  ascertaining;  it  is  undoubtedly  very  benelicial  to 
the  arable  land,  but  it  has  reduced  the  Downs  to  a  state  of 
poverty. 

h.\\es  are  generally  kept  till  they  are  four  years  and  a  half 
old,  when  they  are  sold  to  the  dealers.  A  singular  custom 
prevails  of  colouring  them  with  ochre,  for  which  no  other 
reason  is  f^iven  than  that  of  being  able  to  dislingui>h  them  from 
the  Somerset  sheep. 

Asses  were  formerly  kept  by  some  farme\-?!,  but  are  now  given 
up,  having  been  found  destructive  to  hedges.  Sec.  **  It  ap- 
peared  that  six  asses  would  plough  as  much  land  of  any  kind 
in  a  given  time  as  th^ee  horses,  and  four  asses  were  sufficient 
to  plough  broken  land.  It  is  believed  that  two  asses  will  per- 
form as  much  work  as  one  horse,  and  they  do  it  more  conve- 
niently in  the  hilly  part  of  t  lie  county,  as  they  cairy  their  lading 
in  pannier-,  where  it  woi-ld  be  difficult  to  use  w heel  carriages. 
Geese  kt-jit  on  the  corn  pa-;turcs  in  Puvbeck,  from  an  idea  thai 
Ihey  promote  the  heaUh  of  ihecittle. 

litis  kept  in  various*  plnces ;  does  not  answer  to  feed  them ; 
the  only  way  to  rt-nder  tnem  pnifitable  is,  after  the  honey-reason 
to  destroy  all  liives  under  twenty  pounds  weight. 
11.   Political  Economy. 

Roads  of  flint,  and  in  general  good  :  an  iron  railway,  of  three 
miles  and  a  half,  for  conveying  potters'  clay  from  Kor<ten  to  a 
place  opposite  Poole,  \»here  it  is  shipped  for  Liverpool.  No 
canals.  jVIaimfacturcs  of  flax  and  hemji  at  Eridport  and  Bea- 
minster;  upwards  of  2000  people  employed  in  making  sail- 
cloth, cordcige,  sacking,  tarpaulin,  &c. ;  flannel  at  Shaftesbury, 
and  woollens  at  Lyme  Kegis  ;  twisting  and  making  up  raw  silk 
into  skeins  at  Sherbourne  and  other  places ;  shirt  buttons  ex- 
tensively at  Shaftesbury,  Blandford,  and  the  surrounding  vil- 
lages; the  buttons  made  of  wire  and  thread;  many  thousands 
of  children  in  this  manufacture:  wicker  baskets,  with  a  small 
hole  at  top,  called  lobster  po's,  at  various  places  on  the  coast, 
and  a  variety  of  other  articles.  Many  very  uncommon  pro- 
vincial terms  med  in  this  county. 


7820.  SOMERSETSHIRE.  About  one  million  of  acres,  chiefly  of  meadow  and  pasture  land,  hilly  and 
mountainous  in  some  jjlaces,  and  with  marshes  and  bogs  in  others,  but  on  the  whole,  though  far  behind 
in  artificial  culture,  celebrated  for  its  natural  fertiUty.  The  climate  is  various,  in  general  cold  and 
boisterous  on  the  elevated  parts,  but  almost  without  a  winter  near  the  sea.  Thecounty  is  divided  into  the 
north-east,  middle,  and  south-west  districts,  by  its  very  able  reporter,  J.  Killingslev,  Esq.  of  Ash  wick  Grove. 
{Billiugsley's  General  View,  1797.     Marshal's  Hevlewy  1817.) 

7821.  North-east  DisTRrcT. 

Surface  very  irregular,  intermixed  with  loftv  hills  and  rich 
fertile  plains:  climate  various;  soil  chiefly  c'ay,  and  in  part 
peat ;  application  chiefly  pasturage  ;  several  thousands  of  acres 
overfiown  by  the  tide  in  the  river  Veo ;  4000  acres  protfctxl  " 


I'l  of  stone  and  lime,  elevated  ten  feet  above  the  level  of  the 
l-.nd  wi,hin,  but  high  tides  frequently  break  over  it  and  make 
tvo.ichts. 


Minerals.  Lead  and  calomine  in  the  Mendip  hills,  but  little 
worked,  for  want  of  a  proper  level  to  carrv  off  the  water. 
Coal  abounds,  and  is  worked  for  the  supply  of  Bath,  Wiltshire, 
and  Somersetshire;  from  800  to  lOOO  tons  raised  weekly. 

Propertt/.  Many  large  proprietors  from  2000/.  to  60U0/.  per 
annum,  tut  the  greater  part  in  the  possessiftn  of  resjiectable 
yeomanry,  from  50/.  to  oOO/.  a  year. 

Buildihffs.      There  are  many    splendid  gentlemen's  scats, 
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stock  to  fetire  to  in  tiS  wimi?  ,^"  '^2"'*^''"''  *«J^  for  th 
v.y.,,ly  se,.cd  with  ,h5  Troien  •er'-in  ^h?'^  Th"^  ^""5^'  "'  ■ 
a  dairy  farmer,  nith    t>vent-   rmf    1    "'^,  *'^l<' :  a.id  man 

wlmle  winter,  a  quantity  rfdn,.™o..r^^^^   "'^'"^ 

■of  iamt.  ^       " '-"  "  """K  su'Ii'  'ent  to  manure  one  acre 

Occupation.  Farms  seldom  eiceed  onri/  , 
da^,  firms  «re  so  small  as  noMo  «cI22^^^^f/-V,r""^  »*■  ""^ 
and  many  instances  can  lio  t>^,/  .  ,  "' ' "'•  Per  year; 
bringing  up  a  larse^mm^  ^  a'^'e^rrSpLntf '^  ""'^  f'^'""^ 
instances,  it  is  renerallvf™,^-!  .?  '^•^spect^ble  wa\.  In  such 
«hele  managemlm  oTth"^  cows'^and'thp  h"i''"=  under.akes  tt.e 
labour.  '^°*  ^'  ^™  'he  husband  goes  to  daily 

fcli,7e''^r^'-i„';L™4l7,'h  ?/oot  or  .heel;  spade  with  the 
much  narrower  and  longer  ,han'^t^;™u'''l'"^'°^°*'  ^o"  '  " '' 
eislite-n  inches  by  six  i,.ches  ^"^  '"  °""^''  coui'lies, 

Tetz^'anrwtVSrorte°cf'?b'^"''  '""^  ''"-''ed  to. 
'"  a  very  consid-raWe  Smt  %i}°^^''^ ■  Potatoes  cultiyated 
two  succe^ive  crops  of  prices  fini^''.^'^"'  ^"^  ^'">"  "  ">im^ 
produce  as  pood  at  .he  la^^ij,  of  ,^  f""'  ''^'"'  ™d  the 
Bmning.  l«his  will  puzzle^e  th^?iL^-.^K"?  ^  ^'  '^e  be- 
stances  of  nutrition.  ^  A  sick  of  n^^S^,  '"^  '"'',  Pe^uMar  sub- 
wei2ht  of  li.-iv  '^'  °'  potatoes  is  equal  to  a  b„„j,^ 


1  5  G» 


I  m^nuftictare  ex- 

""saJerab.e 


.Sw   Middle  District 

anSirCi^maTel  fn^fngTr^ea^f  e^^e'l  'f"'^^-  -"  -''■ 

product;  fai-msfr<^  "grlo  Jm/"  """^"^  ^'^^  the  ch^f 
"■";  hrtfers,  but  ^iXCcT.Z^\^r''''^T'>-  1^^^^ 
out  to  dairymen,  as  in  Doriitshrre  "^«*"ry;  the  coy^s  le, 
tu^^fs!'  X.«..,  nax  and  hemp'^Ji?;nsive.y  cultivated,  and  a,«. 
"''  "fplSTorfe^':''  "^  P-^«>uc,ive;  soil  particiiarl. 


^.^uiig.  J  nis  will  puzzle  the  thpoH^  ,  ■.VT;.  ■"  ^'  '"«  °e- 
itances  of  nutrition.  ^  A  sick  of  n^^S^,  '"^  '"'',  Pe^uMar  sub- 
weight  of  hay.  *  °'  potatoes  is  equal  to  a  hundred 

<iraj*  the  predominatine  surface  "ri^.i.  •, 
near  the  Bristol  Channel,  the  era^i'n,  i^  "^ ''"=''  """^h  ' 
"jcmiiy  of  Bristol  and  Bath,  tS  'X""-^"  P'"^"^''-  in  ,™ 
at  a  greater  distance  nothing  is  srirVLw  S ''?^"*'^" '"*'';  and 
pail:  on  the  stonebrash,^dfreS,„^5'' ?!*".?"'  'he  milking 
the  lead,  next  to  saintfoM,  A^Sl^  '^ll'J?"'  ^i'"tfai„  tak^ 
»utch  cover  are  in  deserved  r^niS^wCth  S'^-.^^  «hite 
<o  remam  some  vears  in  erass  •  h,,.'  i,  "  ?''?  '''"'^  «  inten<led 
ploughed  afr.in  i^n  tSl  coa^^  of  a  eir  "^  ,"  "  l""""^"^  <"  be 
preferred  to  all  others.  ^     "^  ""^  ''^'O'  '>road  clover  is 

deS''i"mt':J^';;'„Sm^t"ir'ob''/ai:'ii^''  ""1-^^  "  '^  --■ 
•■aten,  while  alter  boilin^ThV.  '^"'""«'  «   if  the  hay  wc 
'^•ter;    In  somf  plac^f  h'o^e"  ™1"''-' "^..^^^^ 
-;ng  hay  for  litter,  on  the  suppolfujl  Slt^'^'Seet'^tS"/^ 

n  a^h^a^'  "J-^To/Z^lf^^l^  "'  ''-<°'  -^  Bath.  A  clergy, 
which  amounts  to  2.5?.  ^el%re        ^"'^  ^''"'"^'  '"«  labour  of 

.^ppieXfh'i"a"?:;b*^i;!i\x'?r„tt.1;*'^'=^ 
"«».rf  "/%f T  •h-«oi"i'„"pi™p^.'' '"'  ^"^  "^-^-^k  pip. 

Lh-^'url.'  '^'""'"•o"'  "ot  numerous, 
f  ««1  of  Nonh  ^i'"irhn'!lve1rn'Sf^'    '"1.  '""S-homed 
're«l  preferred.    Boii.  cl.,'^ ^"i^.^'J^^^^-  ™stomary 


suitable;  plant:itions  few. 
and.\^*X'c,c^hTeflySe'''t"a?of,T''fr'«^  '''"  "-e  dairv. 

i%^:JL^i?d-"af;;,?4tfh?:4S^^^^^ 

some  of  gloves.  ■"•'"res,  many  of  hemp  and  dux,  and 
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rlough  mountainous  hills,  and  r.Vh  f  wi     . 
farms  rather  less  than  in  the  la.f  ,n  .C-^H,*''^!'^^"''  P'ains; 
nuch  the  same;  more  land  i^   m™'°.'"'^'  '',"!  '^^  husbandri 

"'?f  '"="'  'he  principal  com  crop^is  o"t?^  ''  '"  ""^  '''""'V  of 

sheter,  but  are  a  «™,v„.  '1'^'^.'^.  and  eicillent  fences  an,i 
The  .,a'nL"on  ^'hi'chXy^rlpTant^  a^reti'"  "^^  Prrl.rrs" 
and  between  four  and  five  fM  wjde  af  ,h»  .  "^  ^l^"  '^^  high, 
ingof  the  ^ides  is  fVeauenil,  nr.„„.  i  ■  '"P ','he  moulder, 
four  feet  hi.h.  'rh"?"s  no  I'f.h  '"^,  \  \  ^'i'  «"ne  wall, 
three  rows  of  betch,  panted  on  the'  -ZJll  hf^ee  consists  of 
?ri  f°°'  ■ii^'ance.     Iheir  growth  s^Sv,'^^  ''^"^'  at  about 

able  ;  and  theonlv  oliection  tb'at  cS,  hi  ^1  "  ^^"^^  consider. 

aWe^a^!?  "1^''  ","— nsS;,Jd™'=,^",'h|n'k,'is*oT  "■^''^' 
able  a  quantity,  that  a  laree  norf ion  „f  .hJ  2  i j  •  *"!  consider. 
vegetafiie  matter,  and  rSd^Kr  some^lnr  1,"'  "'^}"^  "^  "« 

y-ne  KorfiJk  farmers   introd°fct3  ™-^h.  ""productive, 
and  rimbaib  cultiva-ed  to  Jr^-.!  „J"  'he  Bamaid  estate, 
"ton,  near  M'atchetf    Manv^nf-b  PT^^"'"^  ''y  Ball,  at  Wit 

made;  not  much  w»d,Cermi^t[tain?o"'^  ,^="*"™'  ''«'' 
hedges.  ""'  attain  to  a  large  size  in  the 


Ta^n-.on1S^;nfo"l?r„JLd'c'll'fl"''-"°T  '""'^  "^'^  -»-d 
at  Taunton  on  the  rteclin?  Vsllmon  /f  f "  "^""facture, 
I'orlack,  .llinehead,  and  ^\-au-hft!  "^'*  '"^hery  u 

r^ 1114  '        ''^ 


rli^iii^^^  I  ssis:ssss««i= 


"..yrtl^arJu^cTari^ST'l'lI"""  hi  South  Devon,  but 
=teissupp„sedmoreS™nUaf,!t'-  ""  1°"'h  "evoA  the 
tof  Enclaiid.  """  ^aJubrious  than  in  any  other 

JhiWuE''  Som''i'''irin'"^ir  f  "'"^  calcareous. 

■■•"".^d  copper  worked,  atao  freestone. 


n"""''  and  inarble,"&" 


4  I- 


•stanccd  bro.g'?;;"t{,^;i?"p^„^°";--;^-.-„''5M,  the.M« 

3.  Buildings. 

rei.d"nTe.°"\^n,^J;«  ;;»^Keneranyg„  ,„i„  f„^ 

«orse  ILan  Uiey  are.-  '•'^cLVd^-'iaTu    L^''^ ''°""h<>"*« 
_.'.....«,  am..k.ln,.  Villas  ,encn',:^^„'rt;^^-'-;  •>.-.. 
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wtthraud,  and  left  without  roughcast,  or  whitewash,  to  con- 
ceal the  native  colour  of  the  loaiu." 

4.  Occupation.  ]  1 1 5 
Farms  of  all  sizes  from  10/. 

to  500/.  a  year. 

5.  hnpleinenis. 
Plough  of  the  swing  kind, 

with  a  i,\  ooden  mould  hoard. 
Scarifiers,  called  tormentors. 
Two  sorts  of  KHibbina  mat- 
tocks are  in  use  (^'.11  tS.a,/;), 
one  called  the  hoe  mattock 
(a),  and  the  other  a  two-bill 
or  double-bitted  mattock  {b). 
Paruig-shovels  (c)  are  very 
■well  constructed.  Corn-stacks 
in  harvest  secured  from  tlie 
sudden  and  heavy  thunder 
showers  to  which  this  coun- 
try is  liable,  by  canvass  cover- 
ings, like  those  used  in  Mid- 
dlesex for  covering  hay  ricks. 

6.  Arable  Land, 
Much  less  than  the  grass 

land  ;  not  much  to  be  learnt  d 

from  its  culture ;  artificial  herbage  not  generally  sown,  and 

rotations  bad. 

7.  Grass  Lands. 

In  the  low  tracts  of  good  quality  ;  application,  breeding  and 
the  dairy  ;  butter  good,  cheese  indifferent,  and  generally  con- 
sumed in  the  county. 

8.  Orchards,  Woods,  and  Plantations. 

Very  abundant  in  most  parts  of  the  county,  and  excellent 
cider  made  in  the  Herefordshire  manner.  Fruit  trees  rather 
neglected  than  otherwise;  generally  pasture  beneath  ;  often  in 
the  hedgerows. 

The  Forest  of  Dartmoor  is  parcel  of  the  Duchy  of  Cornwall]; 
extensive  improvements  have  lately  been  proposed,  and  in  part 
carried  into  execution,  under  the  direction  of  Sir  J.  Tyrwhitt, 
the  steward  of  the  Duchy.  Extensive  salt  marshes  on  some 
parts  of  the  coast. 

9.  Improvements. 

Draining  and  irrigation  not  much  practised.  The  Rev.  M . 
Froude,  of  Darlington  parsonage,  communicated  to  Vancouver 
a  mode  of  emptying  the  water  from  a  pond  without  the  ne- 
cessity of  attending  to  it  personally  when  full.  It  is  more  matter 
of  curiosity  than  ingenuity  or  use.  The  water,  when  the  pond 
is  overflowing,  flows  by  a  gutter  into  a  basin,  suspended  be- 
yond the  head,  which  when  full,  by  means  of  a  lever,  raises 
a  plug  at  the  bottom  of  the  pond.  After  a  lime,  the  box  bcinff 
leaky,  it  becomes  empty,  and  when  the  pond  is  nearly  empty, 
the  plug  re-drops  in  its  plare.  If  the  plug  were  placed  nearer 
the  surface  of  the  w ater,  it  would  in  general  cases  be  more 
useful,  and  less  likely  to  lose  the  fish. 

10.  Live  Stock. 

The  North  Devon  cattle  well  known  for  their  superior  adapt- 
ation, both  for  feeding  and  draught.  For  the  uses  of  the  dairy 
or  for  milk,  it  is  a  breed  by  no  means  held  in  general  estimation, 
as  their  aptitude  to  look  well  (without  being  fleshy)  is  derived 
from  the  peculiar  ;^ature  of  the  animal,  which  di'sposes  its  se- 
cretions in  the  accumulation  of  fat,  rather  than  in  the  produc- 
tion of  milk.  For  the  purposes  of  labour,  this  breed  can  no- 
where be  excelled  for  docility,  activity,  or  hardihood,  in  proof 
of  which  no  stronger  circumstance  can  be  adduced,  than  that 
it  is  a  common  day's  work,  on  .fallow  land,  for  four  steers  to 
plough  two  acres  with  a  double-furrow  plough  ;  and  that  a 
general  use  is  thus  made  of  tbeni,  and  for  most  of  the  other 
purposes  of  draught  in  the  county  where  they  were  originally 
round,,  and  in  others  to  which  they,  have  been  since  trans- 
pi  antt.d. 

The  rules  generally  pursued  in  breeding  and  raising  this  va- 
luable amm^,may  be  considered  as  follows  :— The  greatest  num- 
ber of  calves  fall  between  Candlt-masand  May,  and  some  much 
later;  but,  among  the  best  breLders,  such  late  calves  are  not 
so  generally  approved  of.  The  usual  mode  of  raising  thpm  is, 
to  let  the  calf  suck  as  much  as  it  will  three  times  a  day,  for  the 
first  week ;  then  bring  it  to  the  finger,  and  fted  it  with  warm 
new  milk,  in  tike  manner  for  three  weeks  longer.  This  is  the 
ordinary-  treatment  for  the  first  month,  and  the  calf  is  then 
fed  for  two  months  longer,  twice  a  day,  with  as  much 
warm  scalded  skim-milk  as  it  will  drink;  when,  gradually 
abating  its  mominfj  and  evening  meals,  at  the  end  of  four 
months  the  animal  is  weaned  from  all  milk  draughts,  and  left 
to  itself.  Small  portions  of  finely  pounded  linseed  cak?s  nre 
ofcen  used,  and  recommended  to  be  mixed  with  the  skim- 
milk,  particularly  in  the  first  period  of  its  being  given  in  the 
place  of  new  milk. 

The  full-sized  North  Devon  cow,  when  fattened  to  its  frame, 
will  not  exceed  eight  score  per  quarter ;  and  the  ordinan' 
average  of  its  ox,  at  five  years  old,  and  equally  well  fattiu'd, 
must  not  be  rated  higher  than  three  score  per  quarter  above 
the  weight  of  its  fattened  mother. 

The  tisual  practice  in  this  district,  is  to  sell  the  steers,  at  four 
or  five  years  old,  to  the  graziers  in  the  county  of  Somerset,  who 
;  feed  them  for  a  supply  to  the  Bath,  Bristol,  and  London  mar- 
kets. Very  few  in  the  proportion  raised  are  fed  in  the  district, 
which  may  in  a  great  measure  be  ascribed  to  the  great  indif- 
ference hitherto  manifested  in  the  culture  of  green  food  for  a 
winter  supply  ;  and  for  which,  indeed,  a  sufficient  reawn  may 
be  drawn,  from  the  deplorable  wet  state  in  which  the  lands  are 
suHered  lo  remain  from  the  want  of  draining. 

In  South  DeTon  we  find  a  mixture  of  th-^  North  Devon  with 
a  larger  animal  of  the  same  kind,  called  the  Old  Marlborough 
Red.  This  breed  is  s^id  to  have  originated  from  the  South 
Malton  stock,  although  at  this  t-me  they  difffer  very  materially 
from  them  in  size,  and  in  hnving  a  dirty  brown,  or  raiher 
blackish  colour  at  the  ears,  nose,  ind  encirc'ing  ihe  eyes,  and 
in  all  such  parts  as  the  orange  hue  prevails  in  the  genuine 
North  Devon  breed.  A  cross  with  this  breed  is,  however,  much 
prcfynd,  as  it  produces  a  greater  aptitude  to  fatten  in  a  given 
time  than  is  experienced  in  the  South  Devon  stock,  which  in 
all  its  points  is_a  much  coarser  animal,  and  produces  a  greater 
offa!.  There  does  not  appear  to  be  any  particular  choice  with 
regard  to  colour  in  this  breed. 


Skecfy  the  Exmoor  breed,  a  homed  animal,  with  a  moder- 
ately long  staple  of  wool,  which  heretofore,  and  before  the  cloih 
manufacture  fled  from  this  county  into  Vorkshire,  was  much 
used  by  the  clothiers  of  North  and  South  Malton,  CoUumpton, 
Thorverton,  Tiverton,  and  other  places  in  the  county. 

The  sheep  most  approved  in  the  dirision  of  Tiverton  are  the 
Hampton  Notts.  The  first  cross  of  this  breed  with  the  New 
Leicester  is  growing  greatly  in  esteem,  from  its  improving  the 
form,  and  bringing  the  animal  three  months  sooner  to  market. 

The  sheep  generally  depastured  on  the  moorlands  are  the 
Exmoor,  Dartmoor,  and  the  light  hardy  breed  of  the  lower 
moors  and  commons  in  the  county.  The  autumnal  rains  fre- 
quently inundating  the  cold  clay  lands,  are  very  apt  to  occasion 
Uie  caw,  or  rot,  ainong  them,  and  which  has  been  sometimes 
•xperienced  to  an  alarming  extent. 

The  Merinos,  Ryelands,  Downs,  and  other  fashionable  breeds 
have  been  tried  by  amateurs ;  but  Devon  is  less  a  sheep  than  a 
cattle  county.    Native  breed  of  hogs  large,  and  long-legged. 

HorscSf  a  small  compact  breed  ;  with  the  excepn  -a  of  the 
farm-horses  in  Ireland,  those  in  Devonshire  ha.e  perhaps  as 
hard  a  measure  of  neglect  and  ill-usage  dealt  out  to  them,  as 
is  any  where  to  be  met  with  in  the  united  kmgdom. 
11.  Political  Economy. 

Had  the  roads  of  this  county  been  laid  out  in  the  Judicious 
manner  practised  by  the  Indians  of  North  America,  they 
would  have  been  found  to  follow  the  water  courses  in  all  cases 
where  they  might  lead  in  their  general  direction,  towards  the 
point  assigned  for  carrying  them.  In  doing  this,  infinitely- 
more  judgment  would  have  been  displayed,  and  a  far  greater 
benefit  secured  to  posterity,  than  in  that  which  has  been 
adopted  by  the  original  projectors  of  some  of  the  most  important 
and  most 'frequented  iroads  in  this  country.  This  is  clearly  de- 
monstrated by  the  road  between  Barnstaple  and"  Chumieigh, 
which,  instead  of  being  conducted  through  the  valley  of  the 
Taw,  is  c:arried  over  the  highest  brows  of  the  river  hills,  wliere 
the  traveller  is  unceasingly  compelled  to  asctnd  and  descend 
the  sliarpest  hills  in  the  comity.     The  same  may  be  said  of  I* 


road  between  Bideford  and  Torrington,  by  the  great  < 

of  its  not  being  carried  along  tlie  foot  of  the  rivtr  bills,  and 

through  the  valley  of  the  Torridge  river. 

Manufactures  ot  woollen  of  various  sorts  were  formerly  com- 
mon; but  are  at  present  on  the  decline;  many  manufactuies 
and  works  employing  numerous  hands  at  Pl.>moulh.  Two 
agricultural  societies,  but  both  ill   attended  and   on  the  de- 

Education  of  ihe  Poor,  or  Lorver  Classes,  Vancouver  concludes 
his  report  by  some  pages  of  observations  which,  happily,  are 
seldom  equalled  in  ilUberality  ;  and,  viewing  the  subject  as  we 
do,  they  compel  us  to  look  on  him  as  an  enemy  to  human  na- 
ture, and  to  turn  from  his  book,  his  name,  and  memory,  with 
feelings  of  dislike.  *'  It  is  an  incontrovertible  truth,"  he  says, 
"  that  the  restless  disposition  of  the  Irish,  and  their  emigration 
to  America,  is  owing  to  their  being  generally  instructed  to  read 
and  write.  The  disposition  of  Uie  Scotch  and  Germans  to 
emigrate  arises  from  the  same  reason,  and  the  Knglish  peasant 
under  the  same  influence  will  be  acted  on  in  the'  same  man- 
ner." He  "  respectfuUy  submits  to  the  consideration  of  the 
Honourable  Board,  the  propriety  of  opposing  any  measure  that 
may  rationalh  be  supposed  to  lead  to  such  a  fatal  issue."  This 
man,  like  Charles  X.  and  his  ordoimances  of  1830,  and  M'el- 
lington,  with  his  speech  against  reform  of  the  same  year,  may 
have  done  good  witliout  knowing  it. 

Marshal,  whose  considerate  and  humane  spirit  justly  objects 
to  the  term  peasantry,  as  at  all  applicable  to  the  operative 
classes  of  Britain,  has  the  following  excellent  remarks  on  this 
subject ;  — 

With  respect  to  the  emigration  of  the  Irish,  "  well  it  is,"  he 
says,  **  for  Ireland  and  America,  that  they  do  so.  The  one  is 
overstocked  with  the  class  that  furnishes  work-people  ;  the 
other  wtuits  enUghtened  '.  ^rkmen.  Of  slaves  and  savages  it 
has  enow.  The  unlcttertd  Irish  stay  at  home,  to  riot,  plot, 
and  murder  ;  to  commit  acts  of  treason,  stratagem,  and  spoil  ,- 
or  emi^-rate  to  England,  to  revel  awhile  in  outrage,  and  be 
hanged." 

On  Vancouver's  ideas  on  education.  Marshal  observes, "  After 
some  other  groundless  arguments,  the  reporter  sums  up  in 
ItaUcs,  and  with  the  aid  of  foreign  tongut^s,  in  the  following 
ultra-royal  manner:  —  •  In  short,  the  peasant's  mind  should 
never  be  inspired  witli  a  desire  to  amend  his  circumstances 
by  the  quilling  of  his  cast*  (this,  says  l\lari.hal,  is  Hindoo), 
*  but  every  means  the  most  benevolent  and  feeling  heart  can 
desire  should  beemuloyedto  make  that  situation  as  comfort- 
able and  as  happy  to  nim  as  possible ;  and  to  which  end  nothing 
more  essential  could  contribute  than  by  exciting  a  general 
emulation  to  excel  in  all  their  avocations,  even  to  those 
of  breaking  stones  for  a  Ume-kitn,  or  for  repairing  the  high- 
ways.' 'Hear,  hear!'  says  Marshal  — *  '1  his  is  English.* 
Good  heaven  !  And  is  there  an  Englishman  ^or  a  Dutchman 
—  they  are  brothers  in  sentiment)  with  nerve  enough  to  write 
the  two  first  lines  above  quoted  1 1 !  He  surely  could  not 
know  that  many  men  of  *  the  brightest  genius,'  and  who  are 
much  more  estimable  members  of  a  community, — many  gieat 
and  good  men  have,  in  England,  been  moulded  and  nmtured 
in  the  *  peasant  cast.'  " 

"  Fortunately  for  society  in  England,  the  writer's  exotic 
notions  have  not  taken  root.  Seminaries,  for  civilising  the 
children  of  the  laliouring  classes,  have  been,  and  are  rapidly 
increasing." 

"  In  a  civilised  nation,  early  schooling  tends  to  reclaim 
children  from  savage  propensities,  and  to  prepare  them  for 
civilised  society;  inculcates  a  propriety  of  behaviour,  one  of 
the  very  first  lessons  a  child  should  be  induced  to  leam  in  a 
civilised  nation.  In  the  savage  state,  savage  manners  may  be 
deenied  a  virtue,  as  being,  in  that  state,  conducive  to  self- 

"  A  ttendance  in  a  school  inures  children  to  a  requisite  degree 
of  restraint ;  and  a  division  of  time  employs  their  minds,  and 
prevents  Idleness,  and  other  vicious  habits,  from  taking  root; 
thus  tending  to  rai^  them  to  the  rank  of  racional  btuigs. 
■\\'l  ite  the  u'nf-^rfunate  oflV-prin-^  of  indigence,  that  are  suffered 
to  loiter  awny  their  early  days  on  commons,  in  lanes,  and  bye- 
places,  acquire  habits  of  indolence  and  pilfering;  give  a  loose 
to  their  own  wills  and  unrestrained  tempers  ;  commit  acts  of 
mischief,  and  add  to  them  the  guilt  of  lying  (the  seed-bed  of 
fraud)  to  screen  them  from  correction." 

"  The  discipline  of  a  well-governed  school  impresses  on 
youthful    minus   subordination,  industry,    patience,  and  its 
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consequent,  prseverance ;  and  Urns  habituates  them  to  receive 
infttruciions. 

AVhere  Vancouver  is  at  present  we  do  not  know  ;  we  hoj  e  he 
may  lont;  live  to  witntiss  thu  eiten>ioa  of  education  which  is 
now  taking  place,  not  only  in  tliis,  but  in  ahnoi>t  every  country  ' 


in  the  world  ;  and  we  hope  all  those  whom  he  designatoB  pea. 

santrj,  who  may  ever  happen  to  read  the  above  extracts,  will 
see  the  necessity  of  fortitviufj;  themselves,  by  knowledge  and 
Kuodcoiiducr,agaiuit  the  aL-^r.-dation  at;en:;ant  upon  ii^nor- 
ance  and  vice. 


i82y.  CORNWALL.  A  peninsular  hilly  surface,  of  7.58,484  acres,  remarkable  for  its  mines,  and  of 
late  greatly  improved  in  its  agriculture,  the  object  of  which  is  chieflv  corn.  It  is  the  country  of  Sir 
H.  Davy,  who  may  he  considered  as  having  eminently  contributed  to  agricultural  science  bv  his  agricul 
tural  chemistry.  The  inhabitants  have  been  remarkable  from  the  time  of  the  Romans  for  their  mildness 
and  complacency  of  temper,  urbanity,  hospitality,  courteousness,  and  liberalitv.  {Fraxer's  Cornwall  17i)4 
fyorgaiCsCorntvally  1810.     Marshal's  Bevicto,  1817.     Edm.  Gaz.  abridgedy  1829.)  * 


1.  Geographical  Slate  and  Cf'rcumsiances. 
Climate^  like  that  of  other  peainsular  situations  lyinf;  far  to 

the  south  and  west,  inconstant  as  to  wind  and  rain,  and  mild 
as  to  heat  and  cold-  Plants,  shrubs,  and  even  the  most  hardy 
trees  on  the  sea-coasr,  sustain  much  injui-y  from  the  violence  of 
the  westerly  wind,  and  the  salt  spray  of  the  se:^,  which  it  drives 
with  great  force  before  it;  hence  crops  of  wheat  and  turnips 
have  been  totally  destroyed.  After  a  storm,  the  plants  have 
their  roots  much  torn,  and  their  leaves  corroded  and  shrivelled 
as  if  scorched,  and  taste  of  a  punj^ent  saltness.  Trees  and 
shrubs  shrink  and  lean  away  to  the  eastward,  and  apjiear  a;;  if 
clipped  by  the  gardener's  sht;ars.  The  only  shrub  which  seems 
to  bear  the  sea  air  is  the  tamari^k. 

Surface  remarkably  unequal ;  ascents  and  descents  follow  in 
rapid  succession;  some  hills  very  steep. 

i'lii/  generally  slaty  and  loamy,  mixed  in  a  manner  that  ren- 
ders it  aliBOst  impossible  to  designate  the  boundaries  and  ertent 
of  each. 

Miticrais  chiefly  tin  and  copper;  for  the  former  Cornwall  has 
been  f.imous  f.  om  ihe  remote-t  antiquity,  as  some  think,  from 
the  da;.s  of  the  Phcenicians, 

2.  Property. 

Vers  much  divided,  subdivided,  and  vexatiously  intermixed. 
Est.i  cs  fiom  twenty  a<res  to  500  acres,  very  few  csceedinij 
4itu/.  per  annum.  Many  pcntltmen  and  clergymen  in  this 
county  occupy  their  own  estates  and  glebes,  and  keep  their 
grounds  in  a  very  superior  state  of  cultivation.  The  manage- 
ment of  gi'eat  estates  is  generally  given  to  attorneys. 

Entailed  estates.  '•  I  was  in  hopes  that  1  had  been  a  singular 
sufferer  in  Cornwall,  from  this  kind  of  deceptive  tenure  ;  it 
would  then  not  have  been  worthy  of  notice ;  but  in  my  excursions 
through  the  countv  I  have  met  with  feliow-sufFerers,  and  with 
others  who  are  likely  to  become  so.  As  such  cases  have  oc- 
curre'd,  and  may  occur  again,  it  behoves  every  man  who  is 
about  to  occupy  a  farm  for  a  term  by  lease,  to  make  enquiry 
whether  it  be  an  entailed  estate  or  not ;  because  the  possessor 
having  the  power  of  letting  for  his  own  life  only,  in  case  of  his 
death,  the  occupier  is  left  entirely  at  the  mercy  of  his  suc- 
cessor." (J^rnr^a?***  Survey,  22.) 

3.  Buildings. 

Old  farm-houses  of  mud  and  thatch  ;  the  lower  divisions  con- 
sist of  a  kitchen,  and  an  apartment  dignified  with  the  name  of 
parlour,  but  called  (provincially)  the  higher  side,  a  cellar,  and 
dairy-room  ;  but  these  latter  are  frequently  under  a  lean-to 
roof";  the  rooms  very  low,  not  ceiled,  and  two  bed-chambers 
over;  the  floors  of  the  chambers  are  of  oak  plank  ;  the  ground - 
floor  earth,  lime-ash,  or  flag-stone- 

The  farm-offices,  buUt  of  the  same  materials,  consisting  of  a 
bam,  cow  and  ox  sheds,  and  hog-sties,  stand  in  confusion  about 
the  dwelling.  The  intervening  and  circumjacent  ground  is 
called  the  farmer's  town-place  ;  for  as  to  that  essential  append- 
age, a  regular  l";irin-yard,  it  is  a  convenience  not  often  met  with 
in  any  part  of  the  county. 

lijme  good  new  farmeries  erected  centrically  on  newly  en- 
closed lands.  One  for  forty-six  acres  has  a  very  neat  elevation 
{ffg.  lUfi.),  and  the  plan  (./(g-.  1117.)  contains  a  feeding  place 
into  which  the  turnips  are  carried  (the  cart  being  backed  into 
it),  and  from  wheiice  the  sheep  and  oxen  are  fed  [a) ;  place  for  a 
yoke  of  oxen  (A),  either  for  soiling  or  winter -feeding  :  the  oxen 
are  tied  lo  posts  (cc) ;  there  are  troughs  for  turnips  {d) ;  cribs, 
or  racks  for  hay  or  straw  (e) ;  lean-to,  for  store  sheep  (/) ;  lean- 
to,  in  which  half  a  score  sheep  ave  kept  to  fatten,  the  number 


being  completed  again  soon  as  any  are  sold  (fi-)  ;  fodder  house. 
Used  as  a  barn  (A) ."  open  shed  for  tools  {i] ;  hanging  dours  with 
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bolt  inside,  and  through  which  the  fodder  is  handed  to  supply 

1117 
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the  cattle,  and  is  thus  kept  always  dry  {k) ;  door  and  staircase 
leading  up  to  the  wool  chamber  (/).  The  stairs  rise  quick,  so 
as  to  be  quite  out  of  the  way  of  the  ox  feeding  in  that  side  of  the 
hou'^e. 

Cvttages.  "  I  had  occasion  often,  in  my  di-eary  walkf  during 
my  survey,  to  take  shelter  in  some  of  these  miserable  dwellings, 
and  found  the  poor  inhabitants  busy  in  placing  their  bowls, 
crocks,  and  pans,  to  catch  the  water  pouring  in  at  the  roof. 
However,  the  meanest  cottage  generally  has  that  great  source 
of  comfort,  a  garden,  attached  to  it."  Some  very  comfortable 
plans  of  cottages,  by  Captain  Fensun  of  Ethy,  are  described  by 
the  sur\'eyor. 

4.  Occupation. 

Farms  from  three  or  four  to  three  or  four  hundred  acres, 
mostly  from  50/.  to  50/.  a  year.  Leases  on  rack-rented  forms 
generally  from  fourteen  to  twenty-one  years. 

5.  Implenietits. 

No  county  atfords  a  greater  variety  of  wheel  and  other  car- 
riages.   The  harvest  ^\aggon  [Jig.  lllS.)  has  a  lade  before  and 


I,  ard  is  open  in  the  middle ,  it  carries  about  300  sheave  i 
I.    M'hen  drawn  by  horsL-s,  shafts  are  applied;  when  by 
1  pole.    An  arch  ot  boards  over  the  huid  wheels  prevents 
■n  from  bearing  on  them. 
wain  is  another  light  useful  carriage  for  carrying  com  ] 


and  hay.   It  consistsof  a  HgV.t,  open,  long  body,  borne  upon  two 
vleels;  a  railed  arch  over  the  wheels  prevents  the  load  from 
)e..ring  upon  them;  it  will   carry  from  200  to  2.'>0  sheaves 
ivhich  are  secured  by  ropes,  it  having  no  sides  or  lades. 
A  sledge  for  com,  hay,  or  faggots  UH!*  1 1 19-  «)  I  slide  butt  Co) ; 
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quarrv  Imtt  for  earth  or  stones  (r);  dunR-pots  or  dung-pan- 
niers ((/)  for  dung  or  stones  ;  and  panniers  with  liooks,  tor  tagRot 
wood  and  sheafed  corn  (c),  are  aKo  in  use. 

Box  hand-barrows  and  grass  barrows   {,fig.  lliiO.)  are  also 
used  on  a  few  farms. 

1120 


r  raised  banks  of  stone,  slate,  and  earth. 


Tlie  Cornish  plough  is  a  small  swinj;  i)lough  with  a  straight 
piece  of  wood  as  a  mould  board. 

Barn  bmi'ds  for  threshing  on  are  four  or  five  planks  laid 
across  beams,  but  about  one  third  of  an  inch  a-,unaer;  so  that 
the  com  as  it  is  threshetl  may  fall  through  and  not  be  bruised. 
In  some  places  wheat  is  separati:d  from  the  straw  by  beating  it 
on  a  bar»-el  or  inclined  i)lane,  usually  h^  women.  Fences  gene- 
rally made  of  ston.^,  o  '  '  "  " 
sometimes  planked. 
6    Arable  Land. 

The  pilez,  or  naked  oat,  cultivated  on  worn-out  ground  ;  its 
stTjw  very  fine,  and  reckoned  nearly  as  pood  as  hay.  A  quantity 
of  potatoes  exported  yearly  ,  but  not  enough  of  wheat  grown  for 
home  consumption. 

7.  Grass. 

Chiefly  near  towns  and  villag'^s,  on  sheltered  slopes,  and  the 
uncultivated  lancU  known  as  moors,  downs,  crofts,  and  wastes; 
some  meadows  watered. 

8.  Garde )is. 

Common  to  cottages  and  farms,  and  better  attended  to  than 
in  most  counties ;  orchards  also  attached  to  many  farms. 

9.  Woods  and  Plantations  not  abundant. 
iO.   Improve fnenfs. 

Drainms  practised  to  a  considerable  extent,  and 
exainples  of  embanking. 


!  or  two 


The  maritime  situatfon  of  Coniwall  presents  the  farmer  with 
three  valuable  manures;  lish,sea  sand,  and  sea- weed.  In  some 
years  the  farmers  who  live  in  the  vicinity  of  fishing  towns  have 
an  opportunity  of  buying  the  bruised  and  small  pilchards; 
which  being  deemed  unfit  for  market,  are  rejected  and  called 
•'  coif;"  foiir  cart-loads  of  twelve  bushels  are' considered  as  the 
pi-op3r  quantty  for  an  acre.  The  usual  mode  of  management 
IS  to  bury  the  cotf  in  a  uile  of  earth,  deep  enough  to  secure  it 
from  dogs  and  hogs,  adding  to  the  pile  a  sufficient  quantity  of 
sand,  well  mixing  and  turning  all  together  after  having  iiiin 
some  months.  Without  this  practice  the  fish  would  not  decay 
sufficiently  for  perhaps  a  yeir  or  two.  The  fish  are  sometimes 
used  alone  ;  thev  ;ire  then  spread  thinlv  ovtr  the  ground  before 
the  plough,  and'  turned  under  furrow.  One  pilch.a-d  cut  up 
sm  ;11  will  amply  dress  one  square  foot  of  ground. 

T\v^  old  s^lt  which  has  bten  used  to  cure  the  pilchard,  and 
judged  to  be  no  longer  fit  for  that  purjiose,  is  advantageously 
applied  for  a  barley  or  a  turnip  crop  ;  twenty  to  thirty  bualiels 


per  acre.  It  is  commonly  hand-sown.  In  the  manner  of  com  ; 
and  it  should  remain  on  the  land  five  or^ix  days  before  the  seed 
is  sown.  It  is  beat  adapted  to  light  lands,  particularly  furze 
crops.  Twenty  bushels  per  acre  have  been  strewed  over  grass 
lands,  and  over  a  wheat  crop,  in  the  month  of  March,  with 
evident  advantage. 

Another  article  of  manure  obtained  from  this  useful  fish  is 
the  liquor  which  drains  from  it  while  under  the  process  of 
curing,  consisting  of  blood,  brine,  and  some  oil  which  escapes, 
and  which  is  caught  in  pits;  the  diligent  farmer  carts  thi« 
away  in  casks,  for  the  purpose  of  pouring  over  and  mixing  with 
his  piles  of  earth  and  sand,  which  it  greatly  enriches. 
II.   Live  Stock. 

Devonshire  cattle  prevail ;  but  it  is  only  among  the  more  en- 
lightened and  sjiirited  breeders  that  the  genuine  North  Devon 
are  to  be  met  with.  Cows  are  kept  in  winter  in  sheds  open  to 
the  south  ;  one  of  which  for  seven  cows  and  a  fatting  calf  (^. 
1121.),  described  by  the  surveyor,  contains  cribs  for  hay  or  straw 
in  winter,  and  lucem,  vetches,  &c.  in  summer  («);  troughs  for 
turnips,  potitoes,  cabbages,  &c.  (h) ;  beds  or  platforms  for  the 
cows  to  stand  and  lie  on  (c);  gutters  sunk  two  or  three  inches 
to  receive  the  dung  (rf) ;  head-way  and  feeding  place  (f) ;  dark 
place  for  fatting  a  calf  (/) ;  the  division  outside  (g)  for  a  cow 
that  has,  or  is  near  having,  a  calf.    She  is  not  tied  up. 
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The  cows  are  ti^d  to  posts  by  means  of  a  strong  chain  and 
rope,  which  by  means  of  a  ring  runs  on  a  long  staple. 

Oxen  very  generally  worked  both  in  plough  and  cart ;  shod 
in  brakes,  and  yoked  in  the  bow. 

Sheep  a  mixed  breed  ;  Cornish  breed  lost  among  crosses. 

Horses  a  small  hardy  active  br^ed,  well  adapted  to  tlie  hilly 
nature  of  the  county. 

Cornish  hoj'  always  white ;  a  long-sided  razor -backed  animal ;, 
crossing  by  tlie  Devon,  Suffolk,  and  Leicester  breed,  has  taken 
off  length   and  sharpne^,  and   added  breadth  and   depth  ;  a 
mixture  of  Chinese  and  Suffolk  is  another  variety. 
12.  Po/it'cal  Econofny. 

Public  roads  tolerably  good;  lanes  bad.  Some  travellers 
who  met  Targan,  the  reporter,  hoped  he  would  notice  with 
reprehension  the  s'raw-traps  that  tne  farmers  lay  in  some  of 
the  cross  roads,  and  which,  concealing  the  deep  rut*,  endanger 
their  horses,  gigs,  and  their  own  necks. 

Manufacfiirea  few  ;  some  of  woollen  carpets,  and  paper.  The 
three  great  stiple  commodities  for  export,  are  tin,  tish,  and 
copper,  the  moor  stone,  China  stone  for  porcelain,  barley,  oats» 
potatoes,  and  some  wheat. 


7826.  The  islands  of  JEKSEY,  GUERNSEY,  ALDERXEY,  and  SARK,  which  lie  in  the  Bay  of  St. 
Michel,  and  form  the  remnant  of  the  ancient  Duchy  o(  Normandy,  though  naturally  belonging  to  the  con- 
tinent of  France,  have  yet  for  nine  centuries  been  subject  to  the  British  Government.  The  agriculture 
of  all  of  tiiem  is  nearly  the  same  ;  but  we  shall  follow  the  Reporter  to  the  Board  of  Agriculture  in  con- 
sidering tirst  tliat  of  Jersey,  and  next  Guernsey.  These  islands  are  chiefly  remarkable  for  their  breed  of 
cattle,  "their  parsneps,  and  the  degree  of  perfection  tn  which  many  plants  arrive  in  the  open  air,  which 
are  kept  in  England  under  glass.     {Quayle's  General  View^  S{C.  of  the  Korynan  Islands,  1812.) 

78:^7.  Jersey,  39,^80  acres  of  warm  and  rather  moist  climate,  diversified  soil,  and  features:  the  soil  is 
for  the  most  part  light,  on  granite  or  schistus,  and  there  is  some  peat  and  marsh.  No  calcareous  soil  or 
rocks ;  granite  and  gneiss  quarries  worked  ;  and  granite  pillars  of  fifteen  feet  in  length  extracted.  Water 
abounds  j  and  belief  is  still  entertained  in  the  efficacy  of  the  divining  rod  for  discovering  springs. 

1.  Property, 

Minutely  divided,  and  most!y  in  the  hands  of  a  resident 
vcomanry.  Some  singular  laws  and  customs  as  to  tenures,  as, 
for  exampie,  the  retrati  I igna ge r ?ir\A  refruit  sei^neurial  oufoedal  ; 
also  the  legitimation  of  childrtn  not  bom  in  wedlock,  by  the 
mania^e  of  their  parents,  as  in  Scotland,  and  most  other 
countrres  of  Europe  except  England, 

2.  Buildings. 
Those  of  all  classes  substantially  built  of  stone,  sometimes 

rough-cast,  neatly  lined  in  imitation  of  squared  stone-work. 
Farm  houses  generally  covered  with  thatch  or  pantiles.  Cot- 
tages generally  of  stone,  with  a  vine  in  front. 

3.  Occupation. 
Farms  small,  and  fitlds  diminutive;  farmers  frugal,  and 

their  w  ives  good  managers,  and  iodustriuus. 

4.  Implements. 

Plough  with  wheels,  resembling  that  of  Hampshire  ;  some- 
times drawn  by  two  bullocks,  and  six  or  eight  horses  ;  a  sort 
of  large  plough  used  for  ploughing  deep,  for  parsneps,  and 
held  in  partnership  by  several  firmers  ;  instances  of  this  plough 
being  drawn  by  six  o^en,  and  sixteen  horses,  (p.  64.) 

5.  Enclosing. 
Fields  very  small  and  irregularly  shaped,  and  the  fences  of 

high  earthen  mounds,  often  twelve  feet  wide  at  least,  and  six 
Uei  high,  crowned  with  a  hedge,  or  timber  trees  and  pollards. 

6.  Arable  Land. 
Soil  deep,  and  deep  ploughing  generally  practised,  but  no 

Improvement  in  it  for  ages  ;  no  naked  fallows.  The  spelt 
vh' at  (Trfticum 5»><^//a), here  called  W^(rfmai«, /rumewium  (W- 
mestre^  here  eiiters  into  rotation  ;  it  is  sown  in  February,  pro- 
duces short  stiif  straw,  is  difficult  to  thresh,  but  never  lodges. 

Parsneps  are  grown  by  every  farmer,  and  either  by  the  spade 
culture  a'one,  by  the  plough  and  spade,  or  by  the  small  and 
great  plough  ;  any  soil  in  good  heart  and  tilth  suits  them,  but 
pculiarly  a  deep  loam;  and  in  the  same  spot  generally  are 
raised  beans,  peas,  cabbage,  and  occasionally  potatoes. 

When  the  ploughing  or  digging  is  completed,  the  field  is 
Pfice  hiBnowed ;  straight  lines  are  then  di'av.n  across,  by  means 


of  a  gardener's  rake,  visually  from  north  to  south  ;  women 
then  proceed  with  dibbles,  and  set  the  beans  in  rows,  at  a 
distance  of  four  inches  or  five  inches  from  bean  to  bean ;  in 
four,  three,  and  sometimes  in  two  ranks  of  beans,  leaving 
intervals  of  five  or  six  teet  between  each  of  the  sown  rows. 
In  the  use  of  the  dibble,  and  in  dropping  the  beans,  the 
women  have  acq^uired  considerable  dexterity.  In  many  in- 
stances, they  are  followed  by  children,  who  drop  into  each  hole 
made  by  the  dibble,  after  the  bean,  three  or  four  peas;  the 
parsnep  seed  is  then  sown,  at  the  rate  of  one  third  to  one  sixth 
of  a  bushel  to  the  acre. 

The  parsnep,  not  usually  relished  elsewhere  as  an  article  of 
human  food,  is  here  consumed  by  all  classes  of  people ;  it  is 
eaten  with  meat,  with  milk,  and  with  butter;  but  not,  as  is 
the  common  mode  of  using  it  as  human  food  in  England,  with 
salt  fish  :  or,  as  in  Ireland,  together  with  potatoes. 

The  next  most  valuable  application  of  this  root  is  hog-feed- 
ing ;  at  first  it  is  given  to  the  animal  in  a  raw  state,  afterwards 
boiled  or  steamed,  and  finally,  for  a  week  or  a  fortnight  with 
bean  and  oat  meal.  A  bog,  treated  in  this  way,  is  sufficiently 
fatted  for  killing  in  about  six  weeks.  Its  flesh  is  held  superior 
to  that  arising  from  any  other  food,  and  does  not  waste  in 
boiling. 

Bullocks  are  also  fatted  with  parsneps,  in  about  three  months ; 
their  flesh  is  here  considered  of  superior  flavour  to  any  other 
beef,  and  commands,  on  that  account,  an  additional  half- 
penny in  the  pound  on  the  price.  To  milch-cows  they  are  also 
usually  given  ;  on  this  diet  the  cream  assumes  a  yellow  colour ; 
by  the'accounts  here  given,  it  appears,  in  proportion  to  the  milk, 
to  be  more  abundant  than  when  the  animal  is  kept  on  any 
other  food  whatever.  AVhen  the  cow  receives  at  the  rate  of 
thirty -five  pounds  per  day  with  hay,  seven  quarts,  ale-measure, 
of  the  milk  produce  seventeen  ounces  of  butter.  It  is  generally 
allowed,  that  the  flavour  of  the  butter  is  superior  to  any  o'lher 
produced  in  winter. 

Grcse  are  sometimes  shut  up  with  the  hogs,  to  fatten  on 
parsneps,  which  they  will  eat  raw.  The  root  is  also  given 
Doilcd,  and  for  a  week  before  killing  they  are  fed  with  oats  or 
barley  onlv.  Horses  eat  this  root  greedily  ;  but  in  this  island 
it  is  never  given  them,  as  it  is  allegid,  that  when  on  this  food. 
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their  ej-es  are  Injured.  About  Morlais,  horsea  are  not  only 
ordinarily  fed  on  parsneps,  but  they  are  ton^Jdered  as  the  bCbt 
of  all  food,  superior  even  to  oats. 

Lucern  a  good  deal  cultivatid,  and  found  productive. 

Hops  to  a  moderate  extent  ;  the  reporter  could  not  find  that 
the  Xeiicriitw  Scorod6nia  was  employed  as  a  substitute,  as  related 
In  some  botanical  works.  A  species  of  Cyperuj  (most  likely 
C^rex  arenaria)  used  for  twisting  into  halters  and  other  ropes. 

7.  Grass  iMnds. 

Of  very  limited  extent,  but  meadows  very  productive. 

8.  Ganieiis  and  Orchards. 

Very  productive,  and  in  general  carefully  attended  to.  Chau- 
montclle  pears  brought  to  great  perfection,  and  with  grapes, 
bulbs  of  the  Guernsey  lily,  parsnep  seed,  and  some  llower  seeds, 
Bent  to  the  London  truiterei-s  and  seedsmen. 

Orchards  generally  attached  to  ail  farms.  Jersey  cider  in 
much  esteem,  and  a  principal  article  of  export.  Most  of  the 
farm-houses  have  large  arched  doors,  made  wide  on  puqiose 
for  the  ])assage  of  cider-casks.  A  valuable  work  on  the  subjett 
of  cider  by  the  Kev.  F.  Le  Conteur,  entitled  Ajicrcu  sur  tu  iuU 
turecies  P(wimf5,  Jersey,  180G.  Thepomeril,  lanime,  noix-toit, 
and  gros-amer,  the  cider-apples  at  present  in  vogue. 

9.  li'oods  and  Plantations . 

Yers!  limited  extent,  and  the  waste  ground  a  litile  more  so  ; 
only  about  300  acres  of  rocky  summits  of  hills;  these  might  be 
planted- 

10.  Improvements. 

No  calcareous  manures  found  on  any  of  the  Norman  islands. 
Sea  shells  tried  on  clay  with  p-eat  advantiige ;  and  sea  weeds 
(vraiCf  whence  vrack).  Irrigation  inja  simple  manner,  practised 
in  the  narrow  valleys  from  time  immemorial.  Sea  encroaching 
in  some  places,  and  jetties  and  embankments  proposed,  but 
nothuig  done. 

11.  Livestock. 

Aldemey  cattle  well  known.  Though  there  can  be  no 
doubt  that  the  breed  was  derived  from  the  contiguous  Conti- 
nental coast,  yet  it  is  not  known  that  in  any  part  of  it  at  present 
the  same  breed  is  preserved  in  equal  purity.  Next,  perhaps, 
to  the  possession  of  vraic,  the  treasure  highest  in  a  Jerseyman's 
estimation  is  his  cow.  She  seems  to  be  a  constant  object  of 
his  thoughts  and  attention  :  that  attention  she  certainly  de- 
serves, but  she  absorbs  it  too  exclusively  ;  his  horse  lie  ti"eats 
unkindly  ;  his  sheep  most  barbarously  ;  but  on  this  idolised 
row  his  affections  are  rivetted  as  firmly  as  those  of  an  Eastern 
Uramin  on  the  same  animal.  It  is  true  that  in  summer  she 
must  submit  to  be  staked  to  the  ground  ;  but  five  and  six  times 
in  the  day  her  station  iri  shifted.  In  winter  she  is  warmly 
housed  by  night,  and  fed  with  the  precious  parsnep.  A\'hen 
she  calves  she  is  regaled  with  toast,  and  with  tlie  nectar  of  the 
island,  cider,  to  which  powdered  ginger  is  added.  Could  she 
be  prevailed  upon  to  participate  in  all  her  master's  tastes,  tht^  re 
Is  no  doubt  but  that  he  would  willingly  bestow  on  her  the 
quintessence  ofvriac  itself. 

To  guard  the  purity  of  her  genralogy,  and  to  prevent  otb 


semblance 


ular 


from  being  conveyed  to  England, 
Jersey  cows,  he  has  invoked  the  inierrt 
legislature.  On  the  8th  of  August,  178y,  an  act  of  the  States 
passed,  by  which  the  importation  into  Jersey  of  cow,  heifer, 
calf,  or  bull,  is  prohibited  under  the  penalty  of  '^00  livres,  with 
the  forfeiture  of  boat  and  tackle.  A  Hue  of  fifty  li\Tes  is  also 
imposed  on  every  sailor  on  board,  who  does  not  inform  of  ihe 
attempt.    The  oflfending  animal  is  to  be  slaughtered  without 


iirpviscd  to  witness  the 
e  breed,  which  iiiay  be 


mercy  on  the  spot,  and  its  flesh  distributetl  among  tlie  poor. 
The  same  act  of  ihe  States  directs,  that  when  cattle  of  tlie 
enumerated  descrintions  are  exported,  a  certificate  of  their 
being  natives  of  tlie  island  is  to  acL-om]>any  tlum.  On  tbe 
vessels  return,  another  certificate  is  iti)U]itd,  thaL  ti.e  same 
identical  number,  and  no  more,  have  been  ku-cied. 

'1  herein,  indeed,  at  present,  little  danger  of  the  occurrence 
of  that  evil  which  the  Jerseyman  so  nmch  deprecates,  as 
he  will  not  speedily  become  a  convert  to  any  heretical  opinions 
which  he  may  happen  to  hear  from  an  Eng'ishman  ;,  for 
in  this,  as  in  every  thing  else,  it  may  be  observed,  that 
the  rooted  opinions  of  a  people  are  more  powerful  than  any 

The  oxen  are  distinguished  by  rising  to  a  stature  and  bulk 
much  superior  to  the  female.     Persons  M'ho  have  not  ! 
other  than  Aldemey  cows,  would  Ite  surprised  to  witnes-,  the 
size  attamtd  by  sorne  oxen  of  the 
seen  in  the  Jersey  carts. 

The  object  of  the  (lain/  is  butter;  the  cows  are  milked  thrice 
a  day  from  the  middle' of  ^pril  to  the  middle  cf  July,  and 
twice  a  day  during  the  rest  of  the  year;  the  nulk  is  ke)>t  in 
glazed  earihen  wave  dishes  til  it  tl  rows  uji  ihe  cv  ..m,  wl  ith 
is  separated,  kept  five  or  six  days,  anti  thtn  cluned  b\  itself. 
The  prime  mdkersare  not  generally  expoited.  After  the  yoimg 
cow  has  tome  a  calf  or  two,  it  is  sometimes  Mjinificantly  re- 
marked, "  t/ii'eUe  est  bonne  puiir  I'AiifiUterre  ;'*  and  she  gots  to 
the  cow-joliUr. 

As  to  the  merifi'fihe  Jersey  cotrs  the  reporter  observes,  if  (he 
pabn  can  be  contested  w  ith  'them  bv  any,  it  will  be  by  a  breed 
liule  known  in  the  south,  the  Dunlop  (in  -A yrsb ire)  cattle, 
cross  between  the  sbort-homed  and  the  Aldemey. 

Sheep  a  bad-'-bouldered  conrse-boned  brted,  ^mall  homed, 
and  betv.ten  a  black  and  brown  colour;  largest  flock  in  the 
island  forty  !  weight  of  carcass  fifty  pounds;  in  the  winter 
many  perish  from  want,  and  many  by  dogs- 

Horses  a  haidy  small  breed,  very  ill  treated. 

Sn'ine,  white,  long-legged,  flap-eared. 

Geest  are  plucked  alive,  when  the  feathers  bpgin  to  drop,  as  a 
measure  of  economy,  and  also  to  prevent  the  grazing- ground 
being  injured.    It  is  also  thought  a  relief  to  the  animal. 

Pif^cims.  Here,  as  in  France,  the  Droit  de  Cvtornbier  is  at- 
tached to  certain  residences;  but  not  exclusively,  as  appeared 
to  le  the  case  in  France,  to  those  held  by  a  noble  tenure. 

liecs.  The  flavour  of  Jersey  honey  higl)ly  vauntcdT probably 
from  the  numerous  flowering  plants,  legumes,  fruit-irees,  gar- 
den i)l;mts  left  to  seed,  &c. 

12.  Political  Economy. 

Roads  numerous,  narrow,  winding,  crossing  each  other,  and 
conhcquentiy  intricate;  flanked  by  high  eanhen  fences  over- 
canoi)ied  by  trees.  In  rainy  weather  they  are  canals  of  mud. 
Two  carls  jnctting  each  other  on  the  c/(fj/fi»  (/»  re/ cou'd  not 
pass;  one  or  the  oiher  must  back  till  it  roach*  d  the  neatest 
field,  gateway,  or  some  other  recess,  to  which  it  in  ghtretnat 
during  ihe  passage  of  the  other.  'Jo  tlis  littli'  eivcu  instance  in 
their  inte.nal  economy,  and  the  disputes  which  it  engi.nd.red, 
may,  perhaps,  in  part,  be  attribut.  d  the  remaikableprohoency 
of  the  Jersey  populace  in  swearing. 

JIiu;i"/«c(«res  tew  :  some  boots,  shoes,  and  c(  rdage  exjior'ed  ; 
an  oyster  fishery  to  the  east  of  the  island.  Engbsh  law  as  to 
poor-rates  exists  ;  but  as  the  poor  are  few,  it  is  not  necc.ssai*y  to 
act  on  it.  Dialect  of  Jersey  a  coirupted  French,  and  a  bad 
English. 


7828.  Guernsey.  A  rocky  hilly  surface,  of  which  RCOO  acres  are  under  cultivation  ;  the  climate  rather 
tnoister  than  that  of  Jersey,  and  the  soil  generally  light,  on  granite,  gneiss,  or  schistus.  The  operative 
classes  resemble  those  of  England  more  than  those  of  Jersey. 


Agriailture  much  the  same  as  in  Jersey ;  Guernsey  fips  much 
esteemed.  Some  land  embanked  and  sold  with  permission  of 
government,  and  the  produce  applied  to  improving  the  roads. 

Lire  stock.  (Guernsey  cattle  are  larger-boned,  taller,  in  every 
respect  more  stout  and  coarsely  made  than  those  of  Jersey. 
The  front  is  wide,  horns  divergent  and  thick,  but  not  long; 
never  with  the  graceful  short  curve  observed  in  some  Je^rsey 
cattle,  and  in  the  short  homed  breed.  The  dewlap  is  also 
coarse  and  i>endant.  They  are  deep-chested,  and  the  carcass, 
compared  with  tbeir  neighbours,  more  bulky.  Their  coat  is 
also  not  so  fine  :  and  the  colours,  though  varying  as  in  Jtrsey, 
on  the  whole  appear  more  dark.  Some,  but  not  so  many, 
are  found  cream-coloured,  and  the  breed  may  safely  be  pro- 
nounced more  stout  and  hardy.  In  one  respect,  a  similarity 
appears  in  the  best  milkers  in  each  island  :  these  are  observed 
to  have  a  yellow  circle  round  the  eye  ;  the  hide  yellowish  ;  and, 
in  particular,  the  skin  of  tbe  tail  at  its  extremity  appears  oK  a 
deep  yellow,  approaching  an  orange  colour.  Tbe  same  circum- 
stance has  been  since  obsen-ed  to  exist  in  good  milkers  of  other 
breeds;  but  in  Guernsey  at  least,  on  examination,  this  yellow- 
ness is  general  and  striking.  The  butter  ])roduced  by  the  milk 
of  each  breed  is  also  naturally  of  a  rich  yellow  colour. 

As  to  the  question  of  sui*eriority  between  the  cattle  of  either 
island,  it  is  settled  most  decidedly  by  the  inhabitants  of  each, 
as  may  be  supposed,  in  their  own  favour.  The  people  of  Jersey 
liave  igone  fuithest  in  support  of  their  opinion.    By  tlic  third 


section  of  their  law  of  1789,  respecting  cattle,  they  expresisly 
apply  "  ana'  Ucs  vo'sines  "  the  same  penalties  and  restriction  on 
importation  of  cows,  beifers,  and  bulls,  as  on  imjiortalion  from 
any  ether  quarter.  Into  Guernsey,  where  no  similar  restric- 
tions exist,  Jersey  cows  liave  occasional'y  been  imporled.  1  he 
comparison  iKtwem  cows  of  each  breed,  as  milkirs,  leads  to 
that  result  which,  in  the  place  where  it  is  made,  might  be  an- 
ticipated. 
r\ixt  it  may  be  noUced,  that  thouph  the  exportation  of 
,  compared  with  that  of  tlie  same  animals  i 


tl  at  tbeir  price  in  Gu- msey  is 
noticed  for  wl  ich  a  f  trmt  r  had  offered  a  price 


Guernsey 

higher 

of  tbirtv  guineas,  for  his  own  use,  and  bad  tl 
As  to  the  Quahty  of  the  butter  also,  in  each  island,  t  may  be 
observed,  that  tbe  preference  is  usua'ly  gven  to  that  of  (Juern- 
sey.  In  this  article,  indeed,  in  some  tle;;rce  ihe  difference  may 
arise  from  iheT  different  practices  in  the  proc<  ss  of  churning. 
The  cream  is  here  left  unskimmed,  till  the  milk  becomes  coa- 
gulated :  on  the  third  dav  milk  and  cream  are  churned  toge- 
ther. As  little  att'ntion  has  yet  been  givtn  to  the  improve- 
ment oft!  e  1  reed  of  cattle,  as  in  Jtrsey. 

Roads  im]troved  under  the  government  of  Sir  John  Doyle. 
Bricksand  tiles  manufactured,  and  some  spirits  distillt  d,  which 
formerly  found  its  way  into  England  under  the  name  of  French 
brandy. 


Sect.   II.    u4grk\(hnral  Svrve?/  of  WaleS' 

7829.  A  hilly  mountainous  su7'face  of  5,20fi,0fl0  acres,  with  a  climate  colder  than  that  of  Englantl,  and 
more  moist  in  the  proportion  of  thirty-four,  the  average  nnmher  of  the  inches  of  rain  which  falls  in  Wales, 
to  twenty-two,  the  number  for  Kngland.  The  soil  is  generally  of  an  inferior  description,  and  the  great 
proportion  of  mountainous  surface  is  fit  only  for  pastumpe  and  planting.  Little  exertion  w  jis  made  in 
cultivation  till  the  middle  of  the  eighteenth  century  ;  from  that  peiiod  to  the  present  agriculture  has  been 
gradually  imi)roving.  A  general  view  of  it,  as  in  lf-.(  u,  has  been  published  by  the  Kev.  \V.  Davis  of 
Montgomeryshire^,  whose  work  we  shall  adopt  as  our  guide. 

7830.  NORTH  WALES.  l,974,r;10  acres,  chiefly  of  mountainous  surface,  in  six  counties,  including  the 
Isle  of  Anelesea.  The  climate  humid  and  cold  in  elevated  situations,  but  warmer  in  the  vales  and  Uf-ar 
the  sea.  The  soil  moory,  coarse,  clayey,  and  otherwise  unfavourable  in  most  places,  excepting  in  the  vales 
on  the  banks  of  streams.  Minerals  chiefly  coi>per,  lead,  and  iron.  The  famous  l\Iona  and  Paris  C  opper 
mines  in  Anglcsea  have  been  worked  since  1768 ;  lead  is  chiefly  worked  in  l-^liutshire.    Excellent  tlate 
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Part  IV. 


is  found  in  various  parts  of  Caernarvonshire,  and  worked  to  a  great  extent,  especially  on  Lord  Penrhyn'3 
estate.  Marble  is  worked  in  Anglesea ;  and  limestone,  freestone,  and  other  stones  and  mineraUs  abound 
in  different  places. 


1.  Property. 

Estates  from  thirty  shillinss  to  30,000/.  The  effect  of  the 
custom  of  gavelkind,  wld  t  prevailed  all  overWales,  was  a  too 
nunute  division  of  proptrtv.  Equality  and  poverty  vvent  hand 
in  hand.  But  when  the  castom  was  abolished,  and  alienation 
permitted,  an  accumulation  of  property  was  the  necessary  con- 
sequence, which  became  very  prevalent  in  the  two  last  centu- 
ries :  and  having  arrived  at  its  maximum  early  in  the  eigh- 
teenth century,  it  has,  since  that  period,  shown  some  instances 
of  retrogradation  :  but  subdivision  and  accumulation  of  estates 
will  natmally  fluctuate.  Here  are  petty  lairds  or  tacksmen, 
as  iai  Scotland  and  Ireland. 

Gentlemen  of  moderate  income,  and  residinp  in  the  country, 
lr.-msact  the  affairs  of  their  own  estates.  Those  of  ^.Tealer  pro- 
perty commit  the  whole  care  of  rents,  repairs,  and  contracts  of 
sale  or  purchase,  to  the  management  of  agents  ;  who,  in  gene- 
ral, are  persons  well  q  .,!i:i?d  for  the  undert.iking,  brought  up 
solely  to  the  business,  ..mi  ■■  k.-  it  a  point  of  honour  and  inte. 
grin  to  do  justice  to  th,-  U.i.Uurd,  and  a  point  of  conscience 
not  to  oppress  the  tenant.  Some  of  the  lawyer  agents,  having 
bv  their  own  indiscretion  and  rapacity  destroyed  the  very  vis 
vitcE  of  litigation  in  the  people,  necessaiily  diminished  the  num- 
ber of  their  successors. 

Only  two  copyhold  tonements  have  been  noticed  in  the  whole 
district.  All  the  other  estates  are  held  either  mediately  or  im- 
medi.itely  m  ca;<;te  of  the  king,  b>  a  kind  of  mixed  tenure,  be- 
the  feudal  and  allodial,  going  luider  the  common  appel- 


lat; 


of  freehold. 
2,  Buildbi^s. 

Some  fine  castles,  as  Powys.  Fenrhvn,  and  Chirk.    Of  Cirm- 
les,  about  sevL'n  i  "  '  " 

Angle 


Merionethshii 

CMoges  in  these  ; 
ations  of  wretcht-dfte: 
be  styled  a  kitchen), 


nd  other  counties  are  truly  the  habit- 
s.  One  smo'^'  iiL-arth  (for  it  should  not 
,,  nd  one  damp  .1  .tr-cell  (for  it  c.mnot  be 
called  a  bedroom),  are  firequently  all  the  space  allotted  to  a 
labourer,  his  wife,  and  four  or  five  children.  The  consequences 
are  obvious;  filth,  disease,  and,  frequently,  premature  death  : 
and  they  would  be  more  obvious,  had  not  these  evils  an  almost 
unsubduable  vigour  of  constitution  to  encounter.  Three 
foiirths  of  the  victims  of  the  putrid  fever  perish  in  the  me- 
phitic  air  of  these  dwellings.  However,  in  some  parts,  espe- 
cially near  lime-work.s,  mines,  collieries,  &c.,  the  example  of 
one  neat  cottager  is  followed  by  others.  Here,  their  dwellings 
are  frequently  white-washed;  their  children  are  industrious 
m  collecting  road  manure,  which  is  preserved  within  circles  of 
loose  stones,  for  the  use  of  their  gardens.  These  minutia;, 
though  triflintr,  are  worthy  of  record,  as  they  are  descriptive  of 
their  general  riiaracter. 

Some  exceptions  in  different  places,  and  especially  on  Lord 
I  enrhyn's  estate.  The  reporter  gives  aa  exce'lent  plan  of  a 
cottage  for  a  cottage  farm,  and  also  plans  of  farms  of  ditltrent 
sizes,  adapted  to  such  cottages. 

The  cMageJarm-hoiue  ijig.  1122.)  contains  a  kitchen  (a),bed- 
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room  or  parlour  (4),  pantry  (c),  barn-floor  (i/),  two  bivs  [e  and 
'■>    -house  (g-),  calving  pince  and  calf-bouse  {/ij,  pigsty(i). 


Lud  stairs  [k)  to  garret  andbedi     ._. 

One  r  '  i..'cfurm  for  the  same  house,  and  nine  acres  of  bmd 

vim  small  enclosures  (./I'g.  II23. «)  including  Ihegar' 

for  six  acres,  contains  six  enclosures  (0)  including 


den.     One  for  six  1 
the  garden. 

S.  Occupation. 

Largest  farm  of  cultivalaMe  land  abont  COO  acres,  on  the 
mountains  1000  acres  and  upwards,  at  one  shilling,  or  one 
shilling  and  sixjience  per  acre  :  si /o  on  the  increase,  and  ad- 
mitted to  be  favourable  to  wealth  by  the  reporter,  who  adds, 
"  yet  that  wealth  should  be  valued,  not  in  proportion  to  its 
national  aggregate,  or  quantity  in  the  abstract,  but  as  it  is 
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widely  and  generally  diffusrd.  An  analogy  exists  between 
monopoly  m  all  its  forms  and  a  macrocL-phalous  constitution, 
which  never  can  possess  the  energy  of  a  body  symmetrically 
prmiortionate. 

Farmers,  properly  so  called,  arc,  as  we  mav  naturally  ex- 
pect them  to  be,  rather  too  tenaci.ns  of  old  customs,  it  is, 
l^wever,  illiberal  to  charge  them  with  obstinacy,  in  delaying 
the  adoption  of  pretended  improvements  ;  for,  as  it  is  no't  all 
gold  that  glitters,  neither  are  one  half  of  the  pa  ent  implements 
and  machines,  nor  one  tenth  of  the  writings  of  visionary  theo- 
r  sts,  better  than  lumber  and  tra.sh ;  for  which  the  farmer 
sliould  not  throw  away  his  hard-earned  money,  before  they 
"  '  .  by  those  who  nave  opulence 
nd  who,  from  tlie  advantage 


f  put  to  tlie  test  of  experience , 
tuough  to  bear  disappointment  ,'  i 


of  superior  education,  may  be  better  qualified  to  form  a  judg. 
ment  of  the  probable  ellec-ts.  Show  the  farmers  their  true  in- 
terest, and,  in  general,  their  minds  are  as  open  to  conviction, 
and  as  susceptible  to  reason,  as  any  other  class  of  men  what- 

Leases  out  of  repute.  It  cannot  be  denied  that  leases  have 
done  good  in  Scotland.  We  are,  therefore,  driven  to  the 
necessity  of  supposing,  that  the  Scotch  and  Welsh  tenantry 
are  very  ditfi^rent  kinds  of  beings.  The  circumstance  that  ren- 
ders the  Welsh  leases  inetfectual,  is  the  want  of  capital  ;  and 
what  enhances  the  evil  of  this  want  is,  the  ignorance  of  many 
farmers  in  the  right  application  of  what  small  capital  they  have. 
By  tilling  too  many  acres,  they,  as  well  as  the  public,  sutler 
loss  in  every  acre.  I\Iany  a  farmer,  who  has  means  barely  suf- 
ficient to  manage  a  farm  of  CO!,  a  year  tolerably  well,  thinks 
a  firm  under  100/.  or  150/.  beneath  his  notice ;  and  granting  a 
leiise_  to  such  a  tenant,  who  has  not  one  fourth  of  the  capital 
requisite  to  carry  on  improvements,  would  be  preposterous. 

Lord  Penrhyn  executed  draining,  fences,  roads,  and  all  im- 
provements requested  by  his  tenants,  and  approved  of  by  his 
agents,  at  five  pounds  per  cent  on  tlieir  amount  added  to  tlie 
tent. 

4.  Implements. 

The  original  Welsh  plough,  a  clumsy  wooden  febric,  still  in 
use  in  Caernar\-onshire,  and  a  few  places  in  other  counties  ; 
about  ICtiO,  Lammas's  variety  of  the  Rotheram  introduced, 
and  now  common  ;  Scotch  plough  now  generally  known  and 
approved;  the  o;her  improved  implements  tried  bv  the 
amateurs. 

5.  Arable  Lar,d. 

"  That  farmers  convert  too  much  of  the  lands  which  were 
formerly  in  tillage,  into  pasture,  is  but  a  groundless  cause  of 
alarm.  Farmers  .should,  and  always  will,  consult  their  own 
interests;  and  whether  the  conversion  of  their  lands  into 
tillage  or  into  pasture  be  found  the  most  profitable  to  them- 
selves, the  same  will  eventually  be  found  most  beneficial  also  to 
the  public." 

The  com  raised  in  North  ^^'ales  not  equal  to  its  consump- 
tion :  fallows  general  and  defended  as  necessary.  In  Anglesea, 
a  rotation  of  five  white  crops  in  succession  ;  most  of  them 
barely  return  the  expenses.  \'ery  litUe  wheat  grown,  main 
corn-crop  oats,  and  next  barley.  Scarcely  any  flax  or  hemp 
grown  ;  potatoes  beginning  to  become  a  general  crop.  On  the 
whole,  the  management  of  arable  land  wretched,  excepting  by 
the  amateurs  or  proprietors.  »     -=    j 

6.  Grass. 

Land  well  adapted  for  tillage ;  is  commonly  left  too  long  ia 
pasture;  by  which  neglect  it  becomes  mossv,  and  in  some 
instances  covered  with  ant-hUls.  It  has  been  said  of  some 
ineadov  -lands  in  \\ales,  thai  a  man  may  mow  in  them  all 
(lay,  ajpd  carry  home  his  day's  work  at  night.  This  may  appear 
hyperbolical ;  but  it  is  so  tar  true,  that  in  some  meadows  the 
mark  of  the  swath  never  disappears ;  and  a  mower  may  be  cer- 
tain of  having  followed  the  same  line,  to  a  half-inch  width,  for 
twenty  or  any  number  of  years  back.  In  sucli  meadows,  the 
trouble  of  raking  the  hay  together  is  the  gieat  work  of  harvest. 

In  the  eastern  parts  of  the  counties  of  Denbigh,  Flint,  and 
Montgornery,  consisting  of  the  most  fertile  vales,  the  principal 
oti.iect  ot  the  farmers  is  to  convert  theur  hay  and  grass,  as  much 
as  possible,  into  butter  and  cheese. 

In  the  hilly  parts  of  the  afore-named  counties,  and  in  .Angle- 
sea, Caernarvon,  and  iMervonydd,  their  peculiar  provin-e  is  to 
Kar  cattle,  to  be  sold  leaii  to  the  graziers  of  other  districts. 
lt-,ere  arc  but  few  acres  of  land  that  will  fatten  cattle;  the 
vales  of  the  Severn  andVymwv  in  Monmouthshire,  the  bankj 
01  the  pee  in  Flintshire,  and  the  vale  of  the  Clwvd  in  Den- 
ugnshire,  are  the  principal  places  where  the  oastures  aflbrd 
suthcient  nutriment  for  that  purpose. 

7    Gardens. 

Much  wanted  for  the  cottagers,  especially  in  Caernarvon 
and  Merionethshire.  Too  many  poor  cottagers  have  not  as 
much  as  a  leek  or  a  potatoe,  except  what  they  either  beg  or 
buy.  In  the  greater  part  of  the  district,  the  planting  of  orch- 
aru.s  would  be  thought  a  very  wrong  application  of  the  soil. 
Oil  the  borders  of  England  are  some  orchards  ;  and  in  plenti- 
a  few  farmers  make  either  cider  or  perry  for  their 


ful 


beverage 

8.  Woods. 

Have  been  abund.ant  in  former  times,  especially  in  Angle**  • 
now  very  scarce  there  and  in  Caernarvonshire ;  more  in  Denl 
liighsliire,  especially  round  Chirk  Ca.stle,  Wynnstay,  Erthing, 
\aleof  Clwyd,  &c.  Extensive  young  plantations  made  111 
these  counties,  especially  at  Wynnstay  and  Lord  Penrh-n's. 
A  great  <.c.al  of  wood  ;  various  young  plantations  in  Meri- 
onethshire, and  much  timber,  wood  lands,  and  planta- 
tions in  Montgomeryshire,  which  will  long  be  the  best 
wooded  county  in  North  M'ales.  Proprietors  planting 
upon  a  large  scale,  and  not  raising  trees  from  seed  in 
their  own  nurserie's,  formerly  used  to  procure  seedlings 
ot  laich,  firs,  and  pines,  &c.  from  Scotland;  but  ow- 
ing to  their  heating  in  close  bundles,  and  olherwiso 
damaging  upon  the  road,  not  above  one  fourth,  and  fre- 
quently not  above  one  eighth  of  the  number  could  be  ex- 
pected  to  grow.  They  are  now  more  given  to  encourage 
nurserymen  at  home,  and  nurseries  are  accordingly  esta- 
blished in  different  parts  of  the  district.  "  One  and  two 
year  old  seedlings  of  all  sorts  of  forest  trees,  nearly  aa 
che-qp  as  in  Scotland,  reckoning  carriage,  and  one  thou- 
sand worth  two  of  theirs."  This  is  true  when  the  tenderness 
of  seeillings,  distance  of  carriage,  and  length  of  time,  are  con. 
sidered.  VV  illiams,  and  other  nurserymen,  insure  trees  of 
their  own  giowth  End  planting  for  a  number  of  years. 

9.  Improvements. 

A  marsh  of  .1000  acres  in  the  southern  comer  of  the  island 
ot  Anglesea  attempted  to  be  embanked  in  1790.  Theemb.ank- 
ment  was  brought  forward  from  both  sides  at  the  same  time, 
and  was  intended  to  be  joined  in  the  middle  of  the  marsh, 
where  the  force  of  the  tide  was  greatest ;  w  hen  within  about 
twenty  roods  of  a  complete  juncUon,  owing  to  some  of  (he 
proprietors  withholding  their  dividends,  the  work  was  de- 
serted, after  expending  nearly  12,000/.,  and  when  a  few  pounds 
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T7e"li;'e  Dr.  WorlSintTon  w'."^'  ^"'',!''?  ^"""^'^  "«'  '"^*- 
<he  work     He  hRd  eoS  "   fj;  peculmrl,  acUve  in  forwarding 

the  amount  of  .y.OoTL'S  up^ard^  ^w"e"5,etSe''','r  '^ 

""\'™oSrprl5tor^°  ^•'''"  '^^'^--^^^^^ 


tliat  of  the  land-side,  'as  sevenlo  four 

riSch:Su?o-^;^di"a'^^^o£,£?^^ 

no  eitect.     In  1770  the  latpWlTi     °,    i?  P''°PJ"etors,  but  to 
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'  n.ichbourinKVoVieto«         '""'  ""^ ''*^'= 
e^ta"e  on'  the  r'  ^'^'^'"^ks  Esq.  Rf.P.,  havin, 


bank;d:PenmVvr,wsrw^.r^;i?'?Sru^^^^^^^^ 
fr.i^fd''':f^!^fSh^7a^?r,''?7''''^^^^^^^^^^^^ 

shores  a.,  immenlf  bank  (rff  if''/'^  carrying  out  from  botfi 
left  to  findTe™own  slo,  e  bv^hP^^  materials  deposited  and 

pleted  teforl  he  walruined       X."'*"'''"'''  "u"^  not  com. 

whose  bands%re  pTS^e^fd/  brlj^hf  "To'a  s'i^cclsTfi;',  c'oT 

ho^d:"a=nr^  .atXS'°:«T,';°ei-?^  -'"«•  in 'hene^hbru?: 

by  others  al?  Ihl't'^'he  ?'ad?^,lcl^atLd?rd  "ffr'wWch  h'^'ifl^ 
sacrificed  a  very  considerable  fortune.  "^ 


!n  nlo""bv''  felJTlZ"i„V*''^^f^^  >  Act  of  Parliament 
i7C.i'l769^"d"?U"„;;XTrITe^'?n'F^„^'^h■''"^,^"'' 
§:o,5t;if  :?ll;'te'nt'  "^^^  h  - 'Ce^"e"„'.;l;ird'  l°o  ^^JS 
ofS.c";n?a:d'otanTf,ci:7firT^r'anfthl™w,,r^;^^^^^ 

Jilt  iiiipiuvLr.s.     iiiaeed  nis  iiTiiirnv(Tn»>n»c  av^ r.r  r,.  v,  

t  A  and  varietv,  d«ign„l  with'  IZ^iZt  "nd  e,«Me"'fi;h 
such  faablj,  t),at  a  minute  report  of  then  would  a  , Tar  ,o 
those  who  have  not  personally  iisitrdthe  i^ace,  more  1  ke'the 
reveries  of  romance,  than  the  narrative  of  R.-nui  irdesVrimion 
In  harbours,  embankments  canals,  bHildincsrradl.K' 
T?^''  '',"''  "J"*'  ""''  commercial  mprovemmtsTn  ineral" 
S,e  ft^n.^.'*'""  "  '■'•'""^^  ""''"  PamphlercaTdoV^SJce'to 
10.  Live  Stock. 

n^m»rS^-SS«ffftth^^^^^^^^^^ 

J'ht  A^eli^iraiTAI^h"  rn^t'^oTthr 

been  thrown  across  th™  stea"!       "^     '    "^  '^'"'^  ''"''«^  '"* 

well  thought,  U,a,  in  some1,oi,„s  tC'r.'enTr^Tws  i,te  rf 


perfection  in  shape,  than  any  other  he  ever  saw  :  his  own  Im 
proved  breed  excepted.     Some  f.u-mers  aspiring  at  a  rekJt 

omsheLmlT  ''"■'"  "'■"''r'^  «<^"  "nder'lhe"^;  daml '  hrir 
boms  become  of  a  yellower  colour,  longer,  and  finer  than  com 
miTri  ^4"'"'"  *e  whole,  neaJer  tSe  present  idea  of  sym'- 
metry.     i  he  average  weieht  of  iheir  n,!,^,^^    ,.,t.,_  .•_;'. 


thr 


,,,;  '  — ~-~j  -.^«.^.  tilt  iiicatm  luea  or  svm- 
i  he  average  we'ght  of  their  quarters,  when  fat^t 
four  vears  old,  is  from  eight  to  ele ■ 


r  fou 


4  F  4 


fo'^Hifer'"' """h^  '""'',  "'■  "ndulated  'surtice,  ?h™gh  n\  '  II- 
togelher  so  good  a  soil  as  Anglesea,  has  likewise  a  breed  of 
cattle  similar  m  several  of  their  characteristics, 
the  whnu'if  Vhi'"'  "■cmaining  part  of  Caernarvonshire,  and  in 
exceo  Id  ser,l  f  h""i^  °'^  Meirionycid,  some  few  select  stock, 
excepted,  seem  to  be  diminutives  of  the  above  breeds  of  Anele- 
;K™  -"'.>?"■''  Evionydd ;  having  nothing  to  reiommind 
them,  save  their  extreme  hardiness,  and  consequent  cheapneM 
M  \T'"'^-  ^l'"  hi-Jhlands  of  the  counties  of  Denb  gh'^and 
Montgomery  abound  with  the  same  punv  race.  In  the  vates 
and  m  the  county  of  Flint,  the  cattle  are  of  a  superior  kind' 
larger  and  of  all  varieties  of  colours.  The  naUv  ?of  "he  sea-' 
coast  from  Abergelen  to  Holywell,  and  thence  along  the  Hec 
towards  (.hesbire,  are  reckoned  very  quick  feeders. 

ordinaii'fa™  rl'"'""'  ""  "^^^  "'  '"""^^  '"  ^°"^  ^^'^^  ^y 
£Pe^lri-°L;S^<|jr^-i--^^^«^a. 

tbJ^;^;;^^1;;;^-^'^i:;-^;^j»t^atpec.ii.r,o 

ome  have  horns,  and  others  none,    f  he  smaller  sor?  of  them 
(Vo  .'^  .K         """"  '"  2'"^  P"""''^  !'<■'•  'luaner  ;  and  give  wool 
from  three  quarters  of  a  pound  to  one  piund  and  a  half: 
>ncrv5,!.„'     1    •""'  "*  l-jculiar  to  the  Kerry  hUls  in  Montgo'- 
mcry^ne;  being,  perhaps,  the  only  siieciis  in  North  W.'lm 

•hich   produces   perfect  wool  -.   that  of  every  other  We  sh 
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breed  b?iiwf  more  or  lesa  mixed  with  coarse  lonp  hairs,  called 

by  the  manufactiirem  kemps,  making  the  articles  in  which  they 
appear  of  much  leas  value.  The  characteristics  of  this  breed 
are,  larj^e  woolly  cheeks,  white  bunchy  foreheads,  white  leps 
€;o?ered  with  wool,  no  horns,  and  a  broad  beaver-like  tail. 
They  are  very  hardy,  and  comparatively  tame;  beim;  not  so 
much  disposed  to  ramble  as  most  other  wild  sheep.  In  shape, 
however,  they  are  far  short  of  compact  symmetry  ;  and  were 
this  defect  improved  by  the  care  and  attention  of  the  farmers, 
the  breed  would  be  worthy  of  being  universally  adopted 
throutihout  the  principality.  The>'  wei(^,  when  fat,  from  ten 
to  fourteen  ^>otmds  per  quarter.  The  averaj^e  of  wool,  includ- 
ing the  whule  flock,  ia  ten  stone,  of  fifteen  pounds  each>from 
every  100  shet'ir. 

The  fourth  kind  is  'the  bl.ict-faced  and  fine-woolled  sheep, 
bred  on  the  Long  Mountain,  near  Welsh  Pool;  and  on  other 
hilts,  on  the  borders  of  Eii^^land,  in  a  line  from  thence  to 
Wrexham. 

The  flavour  of  the  mutton  of  the  sheep  feeding;  upon  the 
Llanymyneich  and  Porthvwaen  lime-rocks  is  reckoned  very 
delicious,  by  the  nice-palated  i)upil>  of  the  Epicurean  school : 
and  their  wool  is  as  tine  as  any  in  England  ;  that  of  the  Rye- 
land  br^red,  perhaps,  excepted.  A  person  in  travelling  through 
the  country  may  observe  several  other  kinds  of  sheep ;  being 
crosses  from  son'ie  or  other  of  the  above  four  distinct  breeds : 
but  they  are  in  general  the  ottspring  of  chance  and  uistinct, 
■without  being  directed  by  aa^y  choice  or  system. 

The  Merinos  with  their  different  crosses;  tJie  Leicester, 
Downs,  and  others,  bred  by  amateurs. 

Horses.  In  Ap^Iesca,  for  want  of  fences,  the  horses,  as  well 
as  the  sheep,  are  commonly  fettered.  Were  colts  of  the  best- 
shaped  bre^  in  existence  thus  fettered  as  soon  as  they  are 
■weaned  from  their  dams,  and  the  practice  usetl  from  generation 
to  generation,  their  natural  gait  jaid  shape  must  necess  irilv  be 
ehangetl,  at  length,  into  awkwardness  and  deformity,  t'ew 
Knglish  Btallions  have  as  yet  been  introduced  into  the  island; 
ancf  those  that  have  do  not  appear  to  have  done  much  towards 
iniuroring  the  native  breed. 

In  the  county  of  Meirionydd,  and  the  hilly  parts  of  Mont- 
ffomeryshire,  great  numbers  of  ponies,  commonly  called  mer- 
Kns,  are  reared.  They  are  exceedingly  hardy,  having,  during 
■winter  as  well  as  summer,  only  the  range  -of  the  hills,  from 
■whence  they  are  never  brought  down  until  they  are  three  years 
eld,  and  ht  for  sale.  Wliat  has  tt;nded  to,  and  will  in  time 
destroy,  the  shape  and  good  qualities  of  this  hardy  race,  is, 
that  in  the  propagation  of  their  species  they  are  left  entirely  to 
chance  and  in^tiilct. 

They  are  driven  from  the  hills  fo  fairs,  like  flocVs  of  wild 
sheep  ;  and  the  place  of  sale  exhibits>in  some  degree,  an  am- 
|)hitheatre,  where  manhood"  and  ponyhood  strive  for  the  vic- 
tory. WTien  a  chapman  has  fixed  upon  his  choice  at  a  distance, 
the  wrestler,  being  generally  the  se41er's  servant,  rushes  into 
the  midst  of  the  herd,  and  seizes  the  selected  animal;  which, 
never  before  touched  by  human  hand,  struggles  with  all  its 
might  to  extricate  itself;  and  in  some  particular  situations, 
both  have  tumbled  topsy-turvy  from  the  summit  of  a  steeji 
hill  down  into  a  river  beneath  :  the  biped  still  continuing  his 
grasp,  and  the  quadruped  disdaining  tamely  to  submit. 

Another  breed,  somewhat  larger  than  these,  and  probably 
raised  by  a  series  of  crossing  between  the  English  ana  the  na- 
tives, are  hardy,  handsome,  and  exceedingly  active.  Some  of 
them  are  too  small  for  the  team  ;  but  for  the  road,  under  mo- 
derate weight,  they  have  no  rivals.  •'  They  will  ascend  and  de- 
scend our  mountainous  staircases"  with  the  greatest  agility  ; 
and  without  giving  their  riders,  who  have  more  fool-hardiness 
than  humanitv,  the  trouble  of  alighting.  The  larger  kind  of 
them  is  exceedingly  well  adapted  for  the  team,  on  small  or  steep 
mountainous  farms  ;  where  the  great  strenpth  and  sluggishness 
of  ihe  heavy  kind  nf  horses  would  be  egregiously  misapjilied. 

The  vales  of  J\Iontj;omeryshire  have  long  been  noted  for  an 
excellent  bretd,  Some  attribute  this  superiority  to  a  stud  of 
horses  kept  by  Que.-n  Elizabeth  at  Park,  near  Caer  Sws,  in  the 
Severn  vale,  and  to  others  brought  into  this  part  of  the  country 
from  Spain  by  Robert  Earl  of  Shrewsbury. 

Gentlemen  in  most  yaris  of  the  district,  and  farmers  in  the 
vales  of  the  three  count-es  bordering  on  England,  have  for  some 
time  furnished  themselves  with  excellent  draught  horses,  both 
for  the  coach  and  the  waggon  j  which,  when  the  markets  are 
ppen,  are  sold  in  great  numbers.  They  are  generally  either 
black  or  bay,  strong,  active,  well  made,  and  measure  from  fif- 
teen to  sixteen  hands  high. 

A  custom,  very  injurious  to  the  growth,  strength,  and  sound- 
ness of  horses,  prevails  over  the  greatest  part  of  the  six  counties; 
that  is,  working  them  too  youns,  when  their  bones  have  not  at- 
tained firmness  from  their  cartilaginous  state,  nor  their  power 
of  elasticity,  contraction,  and  extension,  which  is  necessary  to 
endure  exertion  and  labour.  Inst:mces  have,  however,  oc- 
curred of  horses  being  worked  from  two  to  twenty  years  old, 
ivithout  any  apparent  detriment  saving  a  diminution  of  their 
ratural  size. 

"  The  predilection  which  farmers  manifest  in  favour  of  horse 
teams  mav,  in  time,  reduce  the  nation  to  the  dilemma  of  en- 
acting a  law  to  repeal  tlie  Mosaic  law,  and  enjoin  the  flesh 
eatable." 

Tender  furz*^,  bruised  with  mallets  or  ground  in  mi  lis  erected 
for  the  purpose,  was  form-^rly  a  great  article  of  fodder  in  the 
counties  of  Anglesea  and  Caernarvon.  Farmers  were  then  ac- 
customed to  -.ow  fur/e  for  their  horses,  and  sometimes  to  let  the 
crop  at  a  certa.n  price  per  acre,  which  was  freciuently  found  to 
jiay  better  than  a  crop  of  wheat;  but  Ceres  at  length  seems  to 


have  ffr own  ashamed  of  such  husl  andry,  and  the  lands  are  in 
general  converted  to  hear  more  useful  crops. 

Ho-;s.  The  original  WeUh  breed  had  small  eirs,  which, 
probably  by  a  cross  with  the  Berkshires,  urotiuced  the  slouch- 
eared  hogs,  whicli  were  lately  general  through  the  coimtry. 
They  are  slow  feeders,  and  therearing  of  them  is  now  upon  thtj 
decline,  anclgiving  place  to  that  of  more  improved  breeds,  espe> 
cially  Berkshire. 

Bees.  "  The  ancient  Welsh  he'd  these  industrious?  insects 
in  great  veneration,  and  believed  them  to  be  of  Paradisiacal 
origin."  (H'otloii's  Lc/ies  Wtilticitt  p.  204.)  For  this  reason  their 
in-iests  taught  that  the  chanting  cf  mass  was  not  acceptable  to 
the  Deity  unless  the  lighted,  tapers  were  made  of  their  wax. 
Out  of  their  dulct  stores  they  brewed  their  national  liquor, 
metheglin,  or  the  medicinal  beverage. 

When  the  counti'y  was  almost  one  continued  wilderness, 
almost  every  hollow  oak  was  an  apiary.  Their  nests  on  the 
wastes  were  the  property  of  the  lords  of  the  soil,  and  rented  by 
some  of  their  vasvals.  On  freehold  lands  they  were  claimed  by 
the  respective  proprietors.  The  discoverer  of  a  swarm  was 
entitled  by  law  to  a  reward  of  one  penny,  if  they  were  domesti- 
cated bees  ;  and  one  penny  and  a  dinner,  or  in  lieu  of  these  the 
whole  of  the  was,  if  tliey  were  of  the  witd  race.  Whoever  cut 
a  tree  upon  another  person's  property,  in  order  to  get  at  the 
nest  of  bees,  was  to  be  amerced  the  full  value  of  both  tree  and 
bees.  The  respective  pric;.s  of  different  swarms  were  ascer- 
tained by  law. 

Early  swaiins  were  reckoned  of  fu'l  value  by  the  first  of  Au- 
gust ;  such  as  swarmetl  after  that  day  were  not  valued  above 
toLU-pence  until  the  fullowing  May. 

In  comparison  with  the  prices  of  other  articles  at  the  time 
the  WeL-h  laws  were  &amed,  bees  seem  to  have  been  very  dear, 
and  consequently  scarce ;  but  the  price  set  upon  them  by  law 
was  much  above  the  real  price  in  commerce  between  buyer  and 
s^ler.  Tliis  was  owing  to  the  veneration  they  were  held  in  by 
the  legislature,  and  intended  to  deter  the  subject  from  offend- 
ing against  the  statutes  made  to  preserve  them.  As  a  confirm- 
ation of  this  opinion,  every  thing  that  belonged  to  bees  had  its 
value  exaggerated  in  law ;  even  a  bee-hive  was  appraised  at 
two  shillings,  when  a  new  plough  without  irons  was  valued  only 
at  twopence,  a  cow  forty-ei^ht  pence,  a  yearling  calf  fourteen 
pence,  and  a  suckling  calf  one  penny. 

The  sacred  esteem  in  which  bees  were  hold  at  length  declin- 
ing, apiaries  were  gradually  reduced  to  their  present  fewness  of 
number.  However,  several  persons  still  execrate  the  profane 
act  of  disposing  of  their  bees  for  money  ;  but  will  nevertheless 
let  them  out  tor  one  half  share  of  the  honey  and  wax  when 
they  are  killed  annually  in  autumn,  and  the  whole  live  stock 
to  be  parted  equally  between  them  at  the  end  of  the  fourth 
year. 

In  Wales,  as  in  Poknd,  when  sphit?  and  beer  became  more 
common,  the  use  of  metheglin  declined,  and  bees  were  ne- 
glected. Ilence  it  may  l>e  inferred,  that  the  veneration  in 
which  this  insect  was  held  in  these  and  other  countries  was 
o-.ving  to  its  aftbrding  almost  the  only,  and  at  all  events  the 
cheapest  and  most  powerfiil,  means  of  indulging  m  that  which 
man,  in  all  ages  and  countries,  has  considered  tl  e  summum 
bonian  of  enjoyjnent —  intoxication  ;  an  enjoyment  which,  whe- 
ther, with  Noah,  it  be  procured  legitimately  from  that  "  tran- 
scendant  liquor"  wine;  with  the  American  Indians,  from 
eiver;  or,  with  the  Turks,  from  opium,  has  these  advantages 
over  ail  others,  that  it  is  mere  immediate  and  more  intense ; 
that  it  is  witliin  the  reach  of  evei^  one;  that  every  one  can 
have  it  to  the  full ;  and  that  for  tha  enjoyment  of  it  no  man  is 
envied  by  his  ntit;hbour. 

11.  PolUlcal  Economy. 

iireal  improvements  have  been  made  in  the  roads  and  bridges 
of  late  vears,  especially  by  Lord  Penrhvn,  Wynn,  Madocks,  and 
government,  imder  the  direction  of  Telford.  Previously  to  the 
year  I7i55,  the  annual  export  of  slat-s  from  Lord  Penrhyn's 
quarries  at  Dolawcn  did  not  exceed  lOOO  tons  ;  which,  owing 
to  the  rug;;idness  of  the  road,  were  convened  from  the  quarries 
to  the  port,  a  distance  of  six  miles,  in  nanniei-s  on  horses'  backs- 
His  lordship  formed  a  new  road,  whicn  gave  immediate  employ 
to  about  120  broad-wheeled  carts  and  waggons  ;  and  from  the 
quarries  he  extended  the  road  nine  miles,  further  to  Capel  Craig, 
through  NantHranco  and  the  romantic  interiorof  Snowdon,  at 
his  own  expense,  the  whole  tract  being  his  property.  The  in- 
crease of  the  slate  trade  caused  his  lordship  afterwards  to  have 
an  iron  railway,  the  length  of  six  miles,  from  Dulawen  quarries 
to  Port  Penrhyn. 

The  chain  bridge  erected  across  the  Menai  by  Telford  is  one 
of  the  most  extraordinary  works  of  the  kind  in  existence. 

Of  canals  there  are  several,  with  stupendous  aqueducts  and 
1)ridges.  The  aqueduct  of  the  Ellesmere  canal,  thrown  over  the 
Dec,  is  the  first  in  Europe.     It  was  opened  in  November  180.5- 

Mitnufuctures  chiefly  blue  cloth,  blanktts,  tlannels,  and  Welsh 
plains  or  cottons.  The  best  Welsh  flannels  manufactured  in 
Montgomeryshire.  Welsh  flannels  made  since  the  time  of 
James  the  First  have  the  war^i  of  fleece  wool,  and  the  woof  a 
mixture  of  one  third  or  one  half  of  Welsh  wool.  Knitting 
stockings  and  caps  very  general  among  the  females  of  cottages 
and  small  farms.  Argillaceous  schiatus  is  converlctl  into  slate* 
for  the  roofing  of  houses  and  other  purjioses,  to  a  very  great 
amount  within  this  district. 

Pyrnligneous  acid  extracted  from  brushwood,  at  Hope  in 
Flintshire,  for  the  use  of  cotton  dyers.  A  variety  of  other 
manufactures  to  a  moderate  extent.'  Several  agricuUural  so- 
cieties. 


TR3I.  SOUTH  WALES.  Six  cnunties,  and  some  islets,  comprising?  together  2,470,400  acres  of  billy 
and  mountainous  surface ;  generally  of  a  salubrious  climate  ;  cold  on  the  mountains  ;  but,  on  the  whole, 
more  temperate  than  the  air  of  North  Wales,  The  soil  argillaceous  red  loam,  or  calcareous,  but  gene- 
rally rich  in  the  vales  and  declivities.  Of  minerals  there  is  abundance  of  iron,  coal,  lime,  and  a  good  deal 
of  lead. 


1.  Propcr/t/  and  Suf/ffht^s. 

As  in  North  ^Vales.  In  Sou'h  Wales  the  custom  of  white- 
washing cottai;es  is  prevalent.  In  Glamorganshire,  not 
only  Xht  inside  and  outside  of  houses,  but  barns  and  stables 
also,  w.-.lls  of  yards  and  gardens,  the  stone  banks  of  quickset 
hedges,  and  even  solitary  stones  of  large  dimensions,  .house 


blocks,  A:c.  near  the  houses,  are  white-washed.  This  practice 
is  traced  to  a  verv  remote  ant'uuity.  Diodorus  Siculus  is 
quoted  as  mentioning  the  Hrilish  custom  of  white-washing 
houses.  (Jentlemen's  seat;  are  distinguishable  from  cottages, 
not  only  by  their  >ize  and  plans,  but  also  by  their  colours.  In 
Glamorganshire  gentlemen  mix  oclire  with  lime,  to  make  their 
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(.eats  of  Isnbel'a  yellow.  Iti  the  north  of  Pembrokeshire,  SiC. 
the  taste  is  re-,  er^ed  ;  the  cottaf^es  are  of  a  very  dinpy  colour, 
and  gentlemen's  houses  are  white-washtd  ;  the  maxim  is  —  not 
to  lie  what  thL:  lower  classes  are ;  not  to  coincide  with  the  vulgar 
in  their  practices. 

2.   Occupation. 

Farms  of  ail  sizes ;  two  mountain  farms  of  1400  acres  each  ; 
general  run  frOm  thirty  to  one  hundred  acres ;  average  of  the 
district  between  fifty  and  sixty  arres.  In  the  uplands  rearing 
of  stock  is  tlie  main  object,  without  neglecting  the  produce  of 
the  dairy  ;  whilst  they  find  convenience,  though  without  profit, 
in  a  scanty  and  precarious  tillage.  In  the  lowlands,  or  moist 
loams,  especially  in  the  more  humid  climature  of  the  western 
counties,  grazing  is  considered,  and  generally  recommended,  as 
the  most  profitable. 

Upon  an  average  of  the  whole,  the  district  may  be  snid  to 
be  occupied  in  that  kind  of  system  called  mixed  husbandry  ; 
breeding,  dairying,  and  tillage;  varying  in  the  proponion  of 
each  in  different  places,  according  to  the  imperiousness  of 
existing  circuinstunces,  which  will  be  hereafter  more  fully  ex- 
plained. 

Fanners  may  be  cfas.^ed  as  proprietors  fa*^miiig  a  part  of  their 
own  estates,  small  proprietors  or  yeomen,  farmers  of  the  old 
school,  and  book -farmers. 

**  Book-farnxersy  the  aerialists  of  IMarshal,  are  those  who 
know  agriculture  only  by  reading  about  it.  Theory  is  their 
ru:  plus  iJtrrtf  as  they  generally  grow  tired  before  they  are 
much  acquainted  with  practice.  The  practice  of  the  country 
tney  come  to  reside  in  is  all  wrong,  and  the  inhabitants  all 
savages.  They  bring  ploughs  and  ploughmen  generally  from 
a  distance;  and  when  the  masters  retire,  the  ploughmen  re- 
turn and  the  p'ou^hs  are  laid  a-side.  Tley  hold  the  farmers 
of  Uie  old  school,  as  they  c.iU  them,  in  sovert-ign  contempt; 
who  in  return  deride  their  puerilities,  and,  in  their  own  quaint 
phi-ase,  style  their  inefiectual  attempts  to  establish  a  system  of 
improved  agriculture  *  a  Jlaah  in  the  plan'  They  do  consider- 
able good  in  the  vicinity  tht-y  dwell  in  by  employing  labourers ; 
and  by  their  imported  implements  they  open  the  eyes  of  me- 
chanics. Most  of  the  harm  they  do  is  to  themselves.  They 
injure  others  mostly  by  an  exorbitant  advance  in  the  wages  of 
servants,  especially  of  such  as  pretend  to  be  farm  bailiffs.  They 
five  double  the  wages  that  the  old  established  farmers  in  the 
best  cultivated  counties,  Salop  or  Hereford,  &c.  will  give. 
They  have  generally  very  exalted  notions  of  the  value  of  land, 
and  the  powers  of  soil.  They  read  of  the  high  returns  of  crops 
in  England  or  elsewhere,  and  calculate  ttiere  upon  the  vaiue 
of  land  in  the  uplands  of  Wales;  which,  if  they  have  farms  to 
let,  makes  it  extremely  difficult  to  deal  with  them.  Their 
opinion  of  manure  depends  on  the  book  they  have  read  last. 
If  Jethro  TuU  is  their  favourite  author,  soil  requires  nothing 
but  ploughing  and  stirring.  With  A.  lime  is  every  thinfi  ;  with 
liis  brother  B.,  only  a  few  miles  distant,  and  on  the  same  kind 
of  soil,  linie  is  nothing." 

3.  Implements. 

The  Welsh  plough  is  in  common  use;  and  perhaps  a  more 
awkward,  unmeaning  tool  is  not  to  be  found  m  any  civilised 
country.  It  is  not  calculated  to  cut  a  furrow,  but  to  fear  it 
open  by  main  force.  The  shai-e  is  hke  a  large  wedge;  the 
coulter  comes  before  the  point  of  the  share  sometimes,  and 
sometimes  stands  above  it ;  the  earth-board  is  a  thing  never 
thought  of,  but  a  slick  (a  hedge-slake  or  any  thing)  is  fastened 
from  the  right  side  of  the  heel  of  the  share,  and  extends  to  the 
h-nd  part  of  the  p'ough  ;  this  is  intended  to  turn  the  furrow, 
which  it  sometimes  performs,  and  sometimes  not;  so  that  a 
field  ploughed  with  this  machine  looks  as  if  a  drove  of  swine 
had  been  moiling  it. 

The  Kotheram  and  other  improved  ploughs  are  in  use 
among  the  proprietor  and  book -farmers,  and  the  Scotuh  plough 
is  t-oming  into  very  general  use.  A  gentleman,  a  naval  othcer, 
in  Cardiganshire,  introduced  the  light  Kotheram,  and  insisted 
on  his  ploujihmen  using  them.  As  soon  as  he  turned  his  back, 
the  new  ploughs  were  dismissed  the  service,  and  the  old  ones 
brought  into  the  field.  One  day,  in  a  rage,  he  committtd  the 
old  to  the  flames,  and  set  the  new  ploughs  a-going.  Afterwards 
taking  a  ride  to  cool  hi>i  self,  and  returning,  he  found  the  new 
plou;;hs  in  the  di:ch,  and  old  ploughs  borrowed  from  the  neigh- 
bours at  work;  the  master  then  thmking  it  useless  to  persevere, 
gave  up  the  contest.  **  I  have,"  said  he,  "  seen  various  kinds 
of  human  beinjrs,  in  different  parts  of  the  globe,  from  latitude 
ten  to  latitude  fifty-four,  but  none  so  obstinately  bent  on  old 
practices  as  the  Welsh." 

H.  Lewis,  Esq.,  of  Gallt  y  Gog  near  Caermarthen,  being 
equally  unsuccessfid  in  eii'ecting  a  revolution  at  once,  tried  the 
plan  of  altering  the  old  ploughs  in  a  slight  degree,  and  hopes,  by 
one  alteration  after  another,  at  length  to  transfonn  them  into 
Kotheram  ploughs  "  unawares  to  his  sturdy  ploughmen." 

Wa^goHJi  and  clumsy  two  and  three  horse  carts  are  in  general 
use;  almost  every  farmer  of  forty  pounds  a  year  rent  has  a 
waggon.  Singleliorsecartsgaingroundbutslowly.  They  v.'ere 
introiiuced  into  the  vale  of  'rowy,  several  years  apo,  by  Lord  Ro- 
bert Seymour  ;  into  Cardiganshire,  by  the  late  '1  homas  Johnes, 
Esq. ;  and  into  Krecknockshire,  by  8ir  Edward  Hamilton. 

A  hay  rake,  with  the  head  forming  unequal  angUs  with  the 
handles,  is  in  use  in  Glamorganshire,  the  only  advantage  of 
which  is  said  to  be  that  of  not  obliging  the  raker  to  step  his 
foot  backward  at  every  reach. 

4.  Arable  Land. 

In  general  wretchedly  managed,  especially  the  fallows.  The 
reporter  proposes  to  send  farmers'  soils  to  improved  districts  to 
serve  apprenticeships,  as  better  than  examples  set  by  strangers, 
which  nave  been  tried  without  success.  A  patriotic  land  pro- 
prietor brought  what  were  considered  as  enlightened  fanners 
from  Scotland  into  Wouth  Wales;  but  as  Hassel  very  judi- 
ciously obst^rves,  "  iS'ew  practices  in  husbandry  will  be  mo:^t 
likely  to  succeed  through  the  medium  of  the  natives  of  the 
country.  They  have  an  unconquerable  dislikt.'  to  every  thing 
introduced  by  strangers  ;  and  not  without  some  reason,  as  most 
of  the  people  who  have  come  itito  this  country  from  the 
English  counties,  and  commenced  farmers,  were  in  bad  circum- 
stances at  tMe  outset,  and  therefore  have  not  succeeded  in  their 
undertakings;  and  the  natives,  e:igcr  tn  reprobate  any  tbinj; 
new,  readily  attributed  thiir  failure  to  defective  practice,  rather 
than  to  the  real  cause,  want  of  capital.  This  o^  servation  will 
te  found  to  be  generally  true  in  every  cotmtry.  Few  jiersons  in 
Kood  circumstances  c^  be  tempted  to  migrate ;  wliiist  others 


of  a  different  description  are  frequently  under  the  necessity  of 
doing  it ;  and,  generally,  it  can  only  tend  to  hasten  their  total 
failure.  Then  the  teaching  of  tlie  natives,  as  recommended 
above,  would  have  a  much  superior  effect  in  establisJiing  the 


doctrines  of  the 


schools,  than  the  introduction  ot  any 


The  sand  banks  checking  the  progress  of  the  tides  into  a  flat 
tract  in  Glamorganshire,  in  order  to  render  them  more  firm, 
they  are  matted  with  the  roots  of  the  sea  mat-weed  f.-Iriindo 
arenkria).  The  Hon.  T.  Mansell  Talbot  binds  each  of  his  te- 
nants, who  rents  land  in  the  adjoining  marshes,  to  give  yearly 
the  labour  of  a  day  or  more,  in  proportion  to  his  holding,  as  a 
kind  of  statute  duly,  for  the  planting  of  this  reed;  and  expe- 
rience has  proved  its  good  effects. 
5.  Grass. 

By  a  correct  map  of  the  rivers  of  a  district,  with  a  scale  of 
their  fall  in  a  given  number  of  furlongs  or  miles,  and  of  the 
mountains  from  which  they  flow,  and  those  distinguished  by 
kinds  of"  quality  colours,"  a  geologist  might  give  a  fair  estimate 
of  the  quality  of  the  soils  and  grasses  of  the  respective  valKys 
intersecting  that  district,  though  anomalies  frequently  form 
exceptions  in  valleys  as  well  as  on  sideland  places. 

The  practice  of  fogging  pastures,  almost  peculiar  to  Cardi- 
ganshire, has  been  already  described.  (5857.)  The  reporter  saw 
a  piece  that  had  been  fogged  successively  for  sixteen  years ;  and 
<nccordin;i  to  the  tenant's  information,  was  improving  annually. 
When  land  has  been  mowed  too  long,  one  year'sfogging  is  sup- 
posed to  recover  it.  Mossy  pastures  are  benefited  by  it.  It 
replenishes  the  soil  with  seeds,  that  by  this  means  are  suffend 
to  ripen  and  shed  on  the  ground  ;  and  it  is  said  that  two  vears* 
fogging  will  recover  lands,  let  them  be  ever  so  run  out  by  tillage 
or  mowiiig.  Cattle  Uied  to  fog  wi:l  quit  hay  that  may  be  given 
them,  and  clear  away  the  snow  with  their  feet  to  get  "at  the  fog. 
The  fields  proper  to  be  kept  in  fog  must  be  of  a  dry,  sound, 
and  close  soil ;  the  argillaceous  rather  than  the  siliceous  earths 
should  prevail  in  it :  but  not  so  much  as  to  be  over-retentive  of 
water. 

The  late  Thomas  Johnes,  Esq.,  of  Hafiwl,  observes,  "  Fog- 
ging is  getting  out  of  repute  :  it  must  have  originated  in 
chr.nce,  and  want  of  a  summer  stock  of  cattle." 

Clover  is  grown  in  some  few  places  for  seed,  which  is  separ- 
ated from  tne  heads  in  a  common  corn  mill,  the  upper  mill- 
stone being  replaced  for  a  time  with  a  square  piec^  of  oak 
furnished  with  eight  wings  studded  with  nails  on  their  upper 
surfaces.  These  spokes,  by  their  rapid  motion,  soon  beat  out 
the  seed, 
8.  Gardens. 

On  the  maritime  coast  of  South  Wales  generally  very  pro- 
ductive ;  those  of  the  cottagers  better  attended  to  than  in  other 
parts  of  the  district ;  a  pleasing  mixture  of  flowers,  small  fruits, 
and  vegetables. 

Orchards  in  Radnorshire  and  Brecknockshire  thrive  well  in 
the  valleys,  but  more  especially  in  the  vales  of  Wye  and  Usk. 
Not  much  cider  made,  except  on  the  Wye. 
7-    Woods  and  Plaiitations. 

"  It  appears  from  old  d^-eds,  that  estates  were  formerly  sold 
at  an  inferior  urice,  in  consequence  of  their  being  crowded 
with  timber.     Times  are  now  changed." 

There  are  a  great  many  oak  woods  and  coppices  in  hilly 
parts  of  the  district,  and  many  thriving  plantations  in  every 
part  of  it.  It  is  calculated  that  at  an  average  six  millions  of 
trees  are  annually  planted  ;  if  this  be  the  fact,  it  is  probable 
nine  tenths  of  them  either  die  or  are  doomed  to  come  to  nothing: 
for  at  this  rate,  in  fifty  years,  there  would  be  1.00  trees  for  every 
acre  in  South  Wales,  which,  added  to  the  old  wood  and  coi>se, 
would  give  5U0  trets,  or  enough  to  render  the  country  one  en- 
tire forest. 

8.  ItTiprovements. 

Numerous  enclosures  have  been  made,  and  fencing,  draining, 
and,  in  some  cases,  watering  practised  as  in  other  counties. 
There  are  nearly  15,000  acres  of  fien  and  sands  on  the  coast  of 
Cardiganshire,  which  are  considered  highly  improvable,  and  ' 
which  it  has  been  at  different  times  in  contemplation  to  tin- 
bank.  Of  one  of  the  worst  parts  of  this  land,  the  late  agricul- 
turist Dr.  Anderson,  who  was  much  with  Johnes  of  Hafod, 
said  he  could  make  it  carry  wheat  in  five  years. 

9.  Live  Stock. 

From  ancient  records  it  appears  that  the  colours  of  "Welsh 
oattie  were  white,  with  red  ears,  like  the  wild  breed  at  Chil- 
lingham  (6804.);  they  appear  to  have  been  in  a  wild  state  so 
late  as  the  time  of  king  John.  The  present  stock  are  of  four 
kinds  :  the  coal-blacks  of  I'embrokeshire  ;  the  brownish  blacks, 
or  dark  browns,  of  (Glamorgan  ;  the  black  runts  of  Cardigan- 
shire, Ciermsrtlienshbe,  and  the  western  parts  of  the  counties 
of  Brecon  and  Radnor;  introduced  breeds,  from  Herefordshire 
and  Shropshire,  into  the  eastern  and  more  fertile  parts  of  Bre- 
con and  Radnor. 

Cows  are  kept  for  breeding,  and  making  bu*ter  and  skim-milk 
cheese.  Johnes  has  proved,  that  at  Hafod  cheese  mav  be 
made  at  will  so  nearly  resembling  Parmesan,  Stilton,  Glou- 
cester, or  Cheshire,  that  the  diff*  rence  cannot  be  perceived  by 
good  judges;  and  that  the  whole  mystery  consists  in  various 
modes  of  producing  it  from  the  milk* 

The  «/iffj)  of  South  Wales  are  of  four  kinds:  mountaineers, 
Glamorgan  vale  sheep,  Glamorgan  Down  sheep,  and  crossed 
and  intermixed  breeds. 

Mountaineers  occupy  tlie  hills  in  the  several  counties  of  Uie 

I  M'^ales,  not 

I  that  produces  combing' 


'^";s; 


The  Glamorcan  Down  sheep  is  a  beautiful  and  excellent 
1  bree<l.     Feeding  upon  the  oldest  and  sweetest  pastures 


of  the  lii 


■stone  tract,  the- 


:  ,.i>y  cxjieriments  have 
iri'^-t  of  them  confessedly 
LuUir  breeds  of  sheep  havo 


kiml,  and  fine.     Tliev   tm    j  ' 

With  crostcd  and  in(>  ■ .. 
been  tried  within  the  d,  ,ii.  ,,     -. 
without  the  expected  suet  t-.>.    1  .u 

their  peculiar  disenses,  which  ioniiiiue  m  xneir  constitiition, 
v.'hertver  they  are  removed.  The  limestone  tract  may  l>e  con- 
sidered as  the"  healthiest  for  sheep  within  the  district,  but  even 
there  the  imported  modern  breeds  have  brought  with  them 
the  bcat',  the  foot-rot,  tlie  goggles,  maggots,  and  a  long  train 
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of  di^easa  never  heard  of  before  in  Wale* ;   these  i 
ranked  among  the  profits  of  commerce. 

Horses.  The  small  Welsh  merlins  or  palfreys  are  rxovi 
parts  nearly  extinct :  they  are  a  pi^my  race,  and  may 


then  be  found  in  the  hilly  walkn  of  the  interior  of  the  district. 
There  were  formerly  a  very  good  breed  of  hardy  strong  punches, 
fit  for  riding  and  walking  upon  the  farm,  being  a  cross  between 
a  good -sized  horse  and  the  small  merlins  ;  and  very  useful  they 
■were ;  but  the  breed  has  almost  been  totally  neglected  and 
lost ;  for  they  cross  now  too  much  with  the  large  and  sluggish 
cart-horses. 

10.  Political  Economy. 

Iloads  as  in  North  Wales,  or  worse. 

a  characteristic  both  of  their  state  a 

materials.     Good  limestone,  however, 

e.pecially  in  Glamorganshire.     Man 

;y  places ;  and,  owing  to  the  abunda 


Road  ploughs  in  use ; 
d  of  the  nature  of  the 
n  the  coal  districts,  and 
factures  of  woollen  in 
of  oak  copses,  many 


hides  tanned.  Votteries  on  a  large  scale  at  Swansea,  Cardiff, 
and  other  places.  Extensive  iron  and  coal  works,  lime  works, 
and  a  slate  quarry  in  Cardiganshi'e,  &c. 

The  Lias  limestone,  (lime  and  iron  combined,  the  stone  of  a 
bluish  or  grejibh  colour,)  though  found  in   many  parts   of 


England,  is  nowhere  so  valuable  as  that  at  Aberthaw.  ^^1^60 
burnt  into  lime,  it  is  of  a  butf  colour,  the  characterwtic,  ac- 
cording to  the  engineer  Smeaton,  of  all  limes  setting  in  water. 
Lias  limestone  in  all  parts  has  a  peculiarity  of  stratification 
and  exterior  character,  so  that  a  rock  of  it  may  be  known  at  a 
distance.  The  strata  are  of  various  thickness,  from  a  few 
inches  to  a  few  feet ;  and  those  commonly  separated  by  a  few 
inches'  thickness  of  marley  clay.  The  ferruginous  ingredient 
seems  to  be  concentrated  in  the  interior  part  of  each  stratum  ; 
the  outer  sides  thereof  being  more  porous,  and  of  a  paler  colour. 
In  inland  places  the  strata  are  burnt  allogetlier,  the  argillaceous 
as  well  as  the  ferruginous  calcite.  Here,  at  Aberthaw,  or  other 
maritime  coasts,  the  str.ita  tumbled  down,  within  reach  of  the 
tides,  are  broken  and  rolled  about,  until  they  are  reduced  to 
rounded  pebbles  or  nodules,  from  a  few  ounces  to  many  pounds 
weight ;  and  these  consist  only  of  the  nucleus  or  kernel  part, 
the  more  useless  shell  being  worn  off  hy  the  abration  of  the 
furious  tidt  s.  These  roimded  has  pebbles  are  driven  on  shore 
ih  inexhaus.iWe  quantities. 

Of  agriculiurai  societies  there  are  several ;  that  of  Brecoa 
instituted  in  1755,  the  earliest  in  Britain  after  that  of  Edin- 
burgh. 


Sect.  III.      ^IgincuHiiral  Survey  of  Scotland* 

7832.  The  surface  of  this  country  is  estimated  at  18,944,000  acres,  in  three  natural  divisions.  The  first 
lies  north  of  the  chain  of  i-iighland  lakes,  which  stretches  from  Murray  to  Mull,  and  consists  of  little  else 
than  dreary  mountains  and  some  moors  :  the  second,  or  middle  division,  extends  from  this  cliain  of  lakes 
to  the  rivers  Forth  and  Cl^  Je ;  it  is  mountainous,  but  cultivated  in  the  valleys,  and  on  the  eastern  shore 
to  a  considerable  extent :  the  remaining  division  is  covered  by  hills  with  some  mountains,  but  almost 
every  where  cultivated  or  improvable,  and  highly  favour;  jle  for  most  branches  of  agriculture.  Though 
Scotland,  as  elsewhere  observe'  (770.),  was  far  behind  England  in  cultivation  till  the  middle  of  the  last 
century,  it  has  now  greatly  outstripped  that  country,  especially  in  arable  husbandry ;  a  proof  that  this 
is  the  general  opinion  of  enlightened  men  may  be  deduced  from  the  notices  j  .  given  of  the  English  and 
Welsh  coi'^ities,  in  which  it  appears  that  the  improvements  introduced  or  attempted  to  be  introduced  on 
arable  lana  are,  witii  few  exceptions,  the  implements  and  practices  of  Scotland.  In  the  management  of 
meadows  or  old  pasture,  Scotland  caimot  be  conspicuous ;  as  the  climate  is  not  naturally  calculated  for 
that  kind  of  husbandry.  The  winters  are  too  long  and  severe,  and  the  surface  too  irregular.  In  regard 
to  live  stock,  the  palm  of  improvement  was  till  lately  borne  away  by  England  ;  but  though  there  is  not 
that  enthusiasm  in  Scotland,  nor  such  large  prices  given  for  capital  specimens,  it  may  be  safely  asserted 
that  breeding  and  feeding  are  conducted  as  systematically  and  successfully  thei'e  as  in  England.  We  shall 
glance  at  the  ditierent  counties  in  the  order  of  their  proximity,  beginning  with  that  containing  the  capital. 
It  may  be  sufficient  to  mention  here  '^i.it  leases  are  universal  in  Scotland,  generally  for  nineteen  years, 
often  for  twenty-one,  sometimes  for  fourteen,  but  seldom  for  a  shorter  period.  The  poor  are  supported  by 
voluntary  contributions  at  the  church  doors;  though  an  assessment  on  property,  half  paid  by  the  pro- 
prietors and  half  by  the  tenants,  may  be  made  if  necessary,  wliich  is  not  generally  the  case.  Assessments 
lor  the  poor  are  common  in  the  border  counties  and  the  Lothians,  and  occasional  assessracnt^,  iujposed 
upon  the  same  principle,  are  resorti'd  to  in  most  of  the  tuiier  counties.  Voluntary  contributions  are 
found  inadequate,  except  in  the  most  thinly. peopled  districts.  It  is  therefore  a  great  thougl:  common 
mistake  in  England,  to  suppose  that  there  are  no  poor-rates  in  Scotland ;  but  they  are  comparatively 
moderate,  and  will  likely  continue  so  while  the  power  of  assessment  remains  with  those  (the  landed  pro- 
prietors) who  have  to  bear  an  equal  share  of  the  burden  with  their  tenants.  It  is  here  that  an  essential 
distinction  exists  between  the  poor-laws  of  England  and  Scotland.  Tithes  were  commuted  for  their 
value  in  land  and  land's  produce  at  an  early  period.  Every  parish  has  a  schoolmaster,  who  is  paid  jointly 
by  the  proprietors  and  the  farmers.  There  is  a  professorship  of  agriculture  in  the  Edinburgh  University, 
ably  lilleti  by  Dr.  Coventry,  a  man  of  whom  it  may  be  truly  said,  that  he  is  universally  esteemed  and 
beloved.  The  best  account  of  the  agriculture  of  the  Scotch  counties  is  to  be  found  in  Black's  editiou  of 
the  Eiicyc.  Brit.  Edinburgh,  4to,  ]S-^;t. 

7833.  MIDLOTHIAN,  or  EDINBURGHSHIRE,  contains  230,400  acres;  one  third  hilly  and  inac- 
cessible to  the  plough,  and  two  thirds  in  tillage,  pasture,  or  wood.  'Ihe  store  sheep  farming  is  practised  on 
the  hills,  and  a  mixed  agriculture  on  the  low  grounds.  Green  crops  and  potatoes  are  extensively  culti- 
vated for  the  Edinburgh  market,  and  most  farmers  are  more  indebted  to  the  manure  they  receive  in 
return,  than  to  the  soil,  or  their  superior  skill:  many  of  them  are  townsmen,  amateurs,  and  speculative 
cultivators.  The  Dalkeith  Farmers*  Society,  one  of  the  most  useful  that  has  been  formed,  and  which 
still  exists,  belongs  to  this  cpunty  ;  and  in  it  also  was  founded  the  British  Wool  Society,  now  extinct 
A  variety  of  interesting  information  respecting  the  progress  of  improvements  in  this  county,  and  in  East 
and  West  Lothian,  will  be  found  in  Rural  Jtecollcctiuns^  Svo,  1S29,  by  George  Robertson,  author  of 
several  county  surveys,  and  whose  personal  knowledge  extends  from  17tj5  to  the  present  time,  {Robert- 
son*s  Survey^  1795.     Edin,  Gaz.  abridged,  1829.) 


1.  Geographical  State  and  Circumstances, 
Climute  tree  from  extreme  heats  or  colds  ;  snow  seldom  falls 

on  the  low  jiarts  of  the  country  before  Dfceinber,  lies  from 
three  to  ten  weeks.  In  ei^ht  years,  tbe  Rreatest  quantity  of  rain 
that  f.ll  in  any  year  was  56.S  inches,  and  the  leait  quantity 
9.6  in.hes. 

Soil  much  diversified ;  lands  hanging  to  the  north  always 
the  most  fertile. 

Miiiiirals.  A  bed  of  coal  extends  across  the  county  from 
S.  W.  to  N.  E.  fi-om  seven  to  eight  miles  in  bre.idtb  ;  worked 
for  two  centuries.  I-imestone,  freestone,  granite,  and  whinatone 
very  abundant.  Milhtones  in  the  parish  of  Pennycuick.  also 
marble.  Some  copper  and  iron  ore,  marl,  and  jasper  pebbles 
on  Arthur -seat. 

Water.  vStreams  inconsiderable.  Esk(L^*A-,  (iael.)  the  largest 
river ;  few  fish  from  the  rivers  or  streams,  but  abundj,nce  from 
the  firth  or  sen. 

2.  Property. 

About  510  estates  in  the  county,  divided  by  the  reporter  into 
seven  classts  ;  first  class  from  U.  to  3000/.  or  upwards;  fifth 
class  loo/,  and  upwards ;  sixth  class,  le.ist  properties ;  seventh 
class,  properties  of  corporate  bodies.  Total  rental  in  1793, 
191, ODD/. ;  Duke  of  Buccieugh  the  first  proprietor. 

3    Buildi/if^s. 

Many  eentlemen's  seats,  and  some  fine  ruins  of  castles  and 
religious  nouses. 

A  furmer*s  mainst  as  it  is  here  called,  consisted  formerly  of  a 
set  of  low  buildings,  in  the  form  of  a  square;  one  side  was  otcvi- 
picd  by  the  master  hiinself,  whose  habitation  was  composi-d  uf 
two  or  three  dismal  npr.rtmeniE,  on  an  earthen  floor,  having  a 
low  ci-iJinj^  and  a  few  diminutive  lights.  On  another  side  stood 
Uic  barn,  m  which  the  roof  timbers,  from  the  idea  of  giving 


more  strength,  were  built  into  the  wall  from  the  foundation ; 
the  wall  itse'f  not  being  more  than  five  feet  in  height.  Oppo- 
site to  the  bam  were  the  stables  and  the  byre,  or  cow-hou-oe. 
The  stables  were  totally  without  division,  a"nd  the  horses  fed 
in  common;  but  the  neat-cattle,  less  passive,  were  each  con- 
fined to  their  stskts.  The  cottages  occupied  the  reniaininR 
side;  in  the  midst  of  all  lay  the  dunghill.  These  buildings 
were  made  of  t"rf  and  stone  alternately,  or  \iith  stone,  and 
clay  for  mortar:  the  roof  of  thatch,  or  of  thatch  and  ditoMturf 
or  sods)  intermixed.  Further  details  on  this  subject  will  be 
found  in  Robertson'^  Rural  Recollections,  p.  70. 

Farmeries  now  in  the  first  style  of  com  modi  ousneas.  An 
example  given  of  Gogarbank  farm. 

Coita^es  formerly  very  mean,  now  much  improved.  RobCTt- 
son,  in  hiy  Recoi lections ,  gives  a  figure  of  a  modem  Lothian 
cottage  in  its  last  stage  of  refinement,  which  is  by  no  means 
inviting. 

Farms  vary  from  100  to  500  acres.  Farmers  divided  into 
three  classes ;  speculators,  converts  from  oiher  professions; 
industrious  labourers  who  have  acquired  some  property ;  and 
farmers  sprung  from  farmers. 

Sj^eculators.  "  In  the  immediate  vicinity  of  the  town,  the 
greater  part  of  the  lands  aie  cultivated,  not  by  actual  f.urmers, 
hut  what  may  be  more  properly  termed  speculators  in  agricul- 
ture, people  with  whom  farming  is  but  a  secondary  object; 
tht  ir  chief  employment  being  sUll  what  was  their  originalpro- 
fession,  a^  bakers,  brewers,  innkeepers,  or  some  other  distinct 
occupation  ;  and  who  are  oftener  to  he  found  in  their  town 
lodgings,  or  in  their  comp ting-houses,  than  in  the  midst  of 
tlitii  frtrms,  attending  to  the  oi>erations  of  husbandry.  One 
certain  eillct,  which  the  speculations  of  this  class  produce,  is, 
that  ttie  rent  of  land  is  raised  above  its  natural  level ;  for,  as 
thL'y  have  always  some  other  business  to  live  b^,  they  axe 
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oc?'lrVa^„:?:'[4^„,'-^  a"d  in  act  give  more  0.an  an 
able  to  pay;  wh.>  the?r  exe  tl^l^fn    "  "^""P  hushandry,  j" 


oU.er  avocaiioni  prevent  iLer 
i  he  moor  ij„rf  fanners,  as  i 


from  hpsto«i,.^. 

onformity  to  the  soil,  whiih 
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.'lJ.re"o7t^roT^'f/»"||''=«r3Me  land,  of  thia  county  than 


has  undereone  verv  lif.iL  .',*^i-    '".onfu'-mity  to  the  soil,  whirh  ■  -  ^'""'  ■''toe/.'. 

is  naturally™  vere^ieim  sdl  ',°„"",°"'  •'""' '°  ""^  climate,  which      ;  ^""^  attention  ^<■as  formerly  paid  to  th".  A 


«  -.    V  V^-',.    '^'  »c-^-ra  suii  to  retain  a  ^i- 

.■Jnolj^frJi^T^r^^l^^/^TSC^^ 
and  diminutive  ;  their  far?\i;,,,?i       j*'^  are  damp,  smoky 
abours  hard  and  eren  onnrei  vU^    d  .  .J""^''''''  and   the'i 

g?;^a;A-ts^s^if^^iy;^si^j^>i-^ 


their  marriage  festiwii^-'are    a  mm,    .'''"JP^"'' "markets; 

funerals  arel?ompousan?o.,entat"?sR^r"'^''^.''  ='"'*    "-"^ 
m  all  the  austerity  of  Oliver  rrn^v^i^H'   •*? ''?""  's  maintained 

These  farmers^a?e  tKe  only  on« '^^  \"''  'he  covenant, 
capital  town,  who  are  likel,  L  hL?,~  .?  ™™''  containing  a 
■nured  to  the  Prac"  e  of  W  mos  Ti^'i""'  ™"<"'^'»'-     Befng 
I?.'^'l'™«!-'rf  to  a  warmerclimafe  an^,''„f""™:^ ',"'«?  wf*' 


forcibly  feel  ; 


_-^  a  warmer  climate  and  more  ffpi.'iil  ^„.t 


have  fortitud-e  enough  r.he  fi A'race"^?^"^^"  ^  ^"^  »'  » 

to  persevere  in  their  original  hata.  J  nfr    "'1^^™  generally  ui  . 

<lmt  of  mere  s  ,ving,  at  the  rite  wrhn/™''?!"^'  ""^^  "-ay,  b 

cent  yearly  on  thePr  7-,r,itJ  ,     P"",aps.  of  two  and  a  half ,  e 

that  ,nay  be  c^trenLdTniS"™' a',;",K"  ''[f •™^' a  sim   I  fnd  si.„«nce  pJr  ^u^rl 

will  only  List  during  the   «r!v   „         •?  '  *is  tliriviitg  stale       'a^es  of  plourfimen  , 

fcituat.dl  in  UmetTal,  easier  m.le  of  nf!.°"--,7''"-!,  »"=  ^^-      «j:°""d  Aoor.  w^iih  api 

luxury  with  which  thev  are  ^l.        1    , '  !""'  an'id  the  gr«t      °^  Karden  f;round.     V] 

^■".r^city  or  mnuV^Znd  :^'uTi^S'"'V*'r  '^""'^ive      ^hairs^  or  stools,  table 


riM       '"""'*■ 
•  -.iriisie,  clergymen,  iritd  whrel  i.lA„„v,      c     ,    ■?'  ""eve  and 

?"A.:J:if'i.^,,tp-dHi!?^^^''^^- ^^ 
^-rv■---  "'-7^^"i«e^^?;L;^'Se , 

ugh. Wrights,  and  makers  of  their  o 
' '.    '''•■.I.anic.    ■ihrsei,^n';ei;'"f  *'''''ance  from  the 

P "ri'ose.    («Kr„/  Am,/  f  "w   n  %f  "Vh"';'" •*  '"o's  for  the 
6l..el,s,  atjirotlini,  nc^  ,^'-^!:;^;»„^l,he^,a,e^Alr^^^^^ 


hu^llandr 


the  first  „„ 

model  of  one  impori-.d  from  Hoa 

■>■  £.nc/osnig. 
l-m.  ™'""«'"s  or  common-fields 

6.  Arnb/e  Land. 
and  ?o;;h,'l"The"%„"':;Vhe''^e^'.\l^,f  „7'''  "."'  "^S  '^"^  ^""'h 

.an:^'  ""&^nars*o«;^SeTa'.';ro?'  't"^ '^"'^  -"^  ""»' 
-n^ense  floods,  bringing  S^l^''^^,  t^^^V^l 

fr,'"'.''^!--    ""-"ered   thereforfmyi 
ihcre  IS  some  very  pro- 


-  ...v..  ,.«  i,«j,  nanns 
Hedges  6rst  planted  about 


•uld   often   be   ,„,. 
proHf.ble  to  ke-p  th 


.  Jiart  of  it  reached  marly 

-arrymg  it  oft;  and  incurring 

•  .f,?n'-\™'  one  summer,  i  ut 

a  on,  or  rather 

J.-  .........  ,.„„  o,rA«;rfr  "'^""""'^ "'  *'""^'- 

scale,  for  the  Edinburgh  market. 


ail  o:her  cliarees     Thl,.  „<■  •^"V'^'ng  it  oft, 

ti  "Si''w^S'p'"i"^°/-lr''  •";''"•  .'-86.  -as  the 

n^ry  plant,,  on'^anV-^Teni^e-J",?'};''  and  sunciry  otne, 

about  the  year  174fi      »  >     scale,  tor  the  Edinburgh  ir 

nntcd  tolSVouM-be''ca%?ed  in^n"?""' V'^.''  '"P'''^'- 
first  that  appeared  with  ku"hen  stuff  in  J.^  "?  '""  ''« 
r.iised  curiimbers  in  .),=  <;,.■.,   ..'''V..'n  "le  streets.     H, 


raised  cii      .. 
''ith  so  little  sale, 
he  died  a  pen 


but  his  cart'-loarofthe,!  me" 
irage  a  repetition.     Though 


name  ois^ii^l'^^l^'l^^^Tl'^t^'^^  "'^.  Ca-ngafeTiSs 
ivintefrSeifa"^^^^^^^  -      -  • 

cious,  ho^!^^!.-];  ^-; -h^ch  ^  ^^^^n^'i^ 

^IruwberrJLS      Ahr^ttt  <u\n  ^*  °^'^»  account, 

cl.iefl,  near   Ros^i'^^'t^*  ^'^^  °" 'h- "ants  of  the  Esk,  and 
^■thouteiid;  but  digging'down  »  /     T  '^^  "ame  ground 
year.    To  change  ever?  twenty  o?.h';?  ■''■Planiing  every  f„„,th 
I--ac,i,.e.    Land's  in  nuVser,  Lo    a^re  ■' ^?f ' esteemed  a  belt 
I'llry,  and  houvaii..  „i'v"  •        acres.     Mawer's  hoihoine« 

The-hoth™.'^^'VeXTb';';t;"a;r''T,''"'«"^'' -"^ 'i'-^^ 

man.»nd  formerly  gardener  ami  slel""?^  "J'  ^  Ia.ic  shi, 

' -  "I'em  grrde;^^r™V?a'r''r„'  '■•"'  "'■'f'-- 

-^   an/higKec,'ecrf,Vw\sTx;^n"r 
rHl{;i"'''*"j  "•"'  ronds.and  had 
i:d  tree  department 


com. 

^ery  generalhiform 
fively  employed  asa  lave'rout  ol 
nnie''Si"""^'''°f'"egard 
■some  gentlemen's  estates.    " 

"•ir         '"'V'''  amanucns 
jears  preceding   1 
apoplexy  in  ISOO. 


*v  -  s.,"'-"  "ee  nepartment  on       ""'erei 

^is,andTl;ugh,°ma,,"?"<--^;;'"Pa-''ia      «"«  M'Ada,r,-fa,mW.    Some... 

death,  which   halln"   'T.  "',''  ".hree      heen  (ormed.    One  of  the  most  ii 

.      men   Happened  suddenly  from       ''"'on  fanal  from  Edinburgh  to 

Falkirk,  which   h.is  .iddcdgieatlvto'tl 


-J.st. 

U).    IVftsfes 


planted  since  1750? 
■or  want  of  shelter  ■ 


"cluSor^^^S-J-a^.jhing 

on  ,'h  ^r'''5  "'■  ^"""inng  Snua"fy^'v  ^"^""^  about"4.),(K10 
oi  the  lands  within  five  miles  of^iv'  H^.^  "  <^on.monly  laid 
carried  fArclve  miles  or  fuvther.  """^^  ■*""«•  however. 


cows  are  kept  inEdri^hiirX"',"^  P"nciples.     A  gre 
ciously  selected       sli^he*',;,    n  >""'■  ''^!"  as  well  as   mdi'. 

Clydesdale  horses.    Some  bu|?aloe?„f  ,h    Tr'  I"'ef'-"''d.  and 
troduced  by  Col.  Murray  ■  n^f  f  j""^  Mysore  variety  in- 

ta^-e,  e.the/as  milker"  orVorwork'''°rfhl''h''7">,  '°  ^"-^  ad^an. 
variety  in  parks.     Ix>rd  MorJnn  7,,h  ^u  cher,  but  form  a 

quagga  (A'^uus  Q".^',)  on  h"    park  a,  i'"  •'  introduced  the 
same  puroose      Kee?  ,  i™,  •!        at  Morton  Hall  for  th» 

all  claiesf  ^'  ""  ^""^  ''"P^'a^  =P«"es  of  Uve  stock  with 

13.  Ritral  Ecnnomy. 

.consist  generally  Sf  Wo  rooms  on  the 
IRstye,  an'a  100  square  yards,  or  upward"! 
he  furniture  consists  of  two  beit,,  a  few 
and"thJy*a;eTri'ambf,in';^/^f  f  '^^^^^'"■-  c'o'hes-press  Sec; 
only  a  cm  1. 00  docT  The^^h  ^"'"'''  *  '™e-ri«-o.  if  it  wer^ 
twelve  potinds.  The  Sumhv  hS''-'  f  "°"*'  ^'■°™  '«"  '<> 
cons^sts  "generally  of  a  coafo?Muecloth^^ 'five  *'hP,';;"*-*'"='5 
cX"'7to'^lfinrc=alfn^"^{  ""  "'^"-^^ 

stiir-li^'  nZilrtheTame"  '°  "'t  '  ^"°"-  In^h^"  f<^S'heV 
Oatmeal  forms  the  b^isTrnriT'^'S'''^''  "/?<'''  fo«falhers. 
They  hay"  a  res^lari  '.n  ^  ?„i  Jc'^."'  P?"  "'^  "'eir  sustenance, 
pottie,  which  tSet  wi.h  f il"',^';,''  '"  ^"P'T'  ""ade  into 
A  t  diTmer  the,  eat  itln  bread  t^^A  ,?  I^^ance  of  butter-milk, 
of  soiin  ma,!.  „r  I     i      .^^eart,  in  addition  to  their  kale,  a  kind 

hen™'  Tolhifthey'Sd'^'t'V  '"'"'"V"^'*  "'«>  ?•«"'  and  pot- 
ent kind^-  slldtlvJ^K    4  ?*■  '  j"**  Polatc«s,  and  Hsh  of  dilier. 

meat:"'i^Lr;^X.  ^t^Tv  nt  inVTi^"!!,tToul|,T,?"'*=^^ 

a?e  fomul  .„  ^S  natural  constitution  of  the  people,?!  th^J 
selves  onnr°?S  "'™'«''  their  labour  without  feelinglhem^ 
sedoLTntemmLd  A^i"''  "  ''""^  of  health  whichS's  ve"y 
days  s?ck  in  a  JTar  ""^"Se,  they  are  not  above  two 

the''it°d"^s^rr,;7rtLrm"krn"oruc'l5  ^^  '"'^l^'  ^^'^  "^^" 

con°lnua  ^'  o  maTke,'''n^ovTHir».'«"?  "f^  "^''^  '^^"^  'hem 
vince  left  gene"a?ry  to'tCh'a^gl  ofX^"w-iv«  Tho"T  '  ^h"' 

about  six  tons.     The  price  at  tliLpU  is  from  fife    fir""" 

EdiL'^bu^j^h"'"  ='''p'^"^'  '^^  "o"'  acSJd^^^'^:."i.«;y^ei'i;i;y'f^ 

diSnce^nil^e'and  tMrl'v'e"af,  ThiV'^"  /r/'^^^J'  «  'h^ 

altered.  The  us^  of  whSpn  h?'   1    "  '^"'^  doub  l.ss  materially 

in,h  .„  ™  wheaten  bread  is  general  ;  butcher's  meat 

J4.  Folitical  Economy 

improvement  when   once  commenced,  in  cons^u'en^'^  ". 
mlv      '?i  ,"•  ^^""."""-^  improvement  goes  on  very 

ntly.  Tie  roads  of  this  county  are  now  under  one  5 
em  canals  and  rail-roads  have 
-rcrt/im  improvements  is  the 
>,....  -"-idCKde  Canal  at 
h  side  of  i,;-  line.  "^^:' £,M;:r^kMr.  'md'on,!;?"^^'''^  °'' 
t«Iiuo.  llrU.  and  also  Kobertson's  VuS  ft  vT//'^^^^^^^^^^^  "V-t"''- 
ropes,  and  soap  the  chief  manufactures.     Iron  worki  ai/'^' 

:wr•.^"i^,^?r"■;l'^•,s^'';i::^r^'l' M  •  ^'^^'^  ^--^^ 

.ori|Jalcr,I■S;k^f!^lo'c^UnsurpUom"'""'  "■"'"  ™^""'^'=- 
I.').  Ohstacles  to  Improvetnent. 

\U.  J\/rxrr//oncoui.  Obsrrvathms. 

i  he  Farmers'  Society  of  IlntitMith    *v...    *\.^ 

entirely  of  practical  ^^^''.%,^;  pfou«h?^^tno'r4' 
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STATISTICS  OF  AGRICULTURE. 


Pa  ax  IV. 


and  threshing  machine*  early  noticed  and  recommended  by 
thii  societf.     The  farmers  in  this  county  have  long  had  in  con- 
templation to  Ret  instituted    bv   le^al  authority  a  society  for 
the  creation  and  i 
wido'vs  and  orphai 
whkh  so^em  the  ■ 
of  Scotland. 

An  appendU  to  the  report  contains  thirteen  papers,  some  of 
which  are  curious  in  an  historical  point  of  view  ;  and  as  showing 


Lina^ement  of  a  pensionary  fund  for  the 
IS  of  farmers,  on  principles  similar  to  those 
V  idols'  fund  of  the  ministers  of  the  Church 


hon 


n.  In  a  rapidW  Impi 


;  aecr  a  man's  best  Ideas  and 


of  these  papers  describes  the  origin  and  progess  of  the  British 
U'ool  Sorietv,  which  was  begun  in  this  county  by  Sir  John 
Sinclair,  in  1791.  The  economy  of  Johnston's  dairy  is  deserv- 
ing of  notice  for  accuracy  in  the  details,  and  for  new  practices, 
such  as  making  hutter  from  whey,  feeding  cows  on  whins,  &c. 
Macknighl,  another  amateur,  and  Hepburn,  an  ingenious 
landlord  and  cultivator,  are  also  worth  reading. 

7831  EAST  LOTHIAN.  190,363  acres  of  surface,  under  an  exceedingly  variable  climate,  the  greater 
part  of  excellent  soil,  and  well  adapted  for  cultivation  ;  but  the  southern  district,  Lammermuir,  hilly 
and  mountainous,  with  a  moory  soil,  severe  climate,  and  chiefly  under  native  grass  and  herbage.  Some  of 
the  most  distinguished  Scotch  agricultural  patriots,  authors,  and  mechanics  belong  to  this  county,  as 
Cockburn  of  Ormiston,  Thomas  sixth  Earl  of  Haddington,  Fletcher  of  Salton,  Adam  Dickson,  Robert 
Brown  of  Markle,  the  projector,  and  for  a  long  time  editor,  of  the  Farmer's  Magazine,  Somerville,  author 
of  the  agricultural  Report,  Meikle,  inventor  of  the  threshing  machine,  and  various  others.  {So77iervUle's 
General  Vicxv,  1805.) 


1.  Properff/. 

(Generally  in  considerable  estates ;  the  largest  about  15,000/. 
and  not  many  under  100/.  a  vear.  Tenure  generally  of  the 
crown  (i.  e.  frer-hold),  some  hold  of  subjects  sunerior  (copy- 
hold), and  some  of  the  corporate  towns  of  Haddington  and 
Dunbar. 

2.  Buildings  and  Implements. 

It  may  be  sufficient  to  srate  that  they  are  such  as  we  have 
described  in  thr^  body  of  this  work  as  of  the  best  description. 
Farms  generally  large;  medium  of  the  county  about  400/.  a 
vear;  highest  1500/.  to  ISOU/.  The  first  enclosures  were  made 
about  1720;  farmers  were  introduced  from  Holland  in  1710; 
the  two-horse  plough  in  1772  ;  and  the  first  threshing-machine 
in  178G.  Fallowing  was  introduced  from  England  about  the 
tame  time  as  hedges.  The  sixth  Earl  c,f  Haddington  was  the 
first  proprietor,  and  John  Walk-^r,  of  Beanston,  near  Dunbar, 
the  first  farmer.  He  took  the  hint  from  some  English  travel- 
Krs,  while  thev  sp**nt  a  night  at  his  hou»e,  and  with  whom  he 
had  a  good  deal  of  conversation  upon  the  subject,  so  much  to 
his  satisfaction,  that  he  made  an  experiment  upon  six  acres  the 
following  summer,  which  he  carried  through  in  spite  of  the 
animadversions  of  his  neighbours,  who  were  divided  in  their 
oi>inions  as  to  the  sanity  of  his  mind,  or  the  st.^bility  of  his  cir- 
cumstance^. The  result  of  the  experiment  gave  thtm  a  bett-iT 
opinion  of  both,  and  the  return  was  so  abundant  as  to  induce 
him  to  extend  his  next  year's  fallow  break  lo  twenty  acres ;  soon 
after  which  the  practice  began  to  spread,  and  so  eaily  as  the 
vear  1724,  fallowing  upon  all  the  deep  strong  soils  was  common 
throughout  the  county,  and  has  continued  to  be  so  ever  s-nce. 
Thre  can  be  no  doubt  that  the  early  excellence  of  the  East 
I-othian  agriculture  was  in  a  gre U  measure  owing  to  the  inlro- 
duLtion  ot  fallowing,  which,  to;:ether  with  the  u^^e  ot  drill 
crops,  have  continued  to  place  it  at  the  head  of  the  Scotch 
counties.  Potatoes  introduced  to  field  culture  about  17G0; 
turnips  first  bv  Cockbuni,  of  Ormiston,  about  1720  ;  re-intro 
duc^d  and  cultivated  in  the  drill  manner  in  17G0.  Flax  sown 
from  time  immemorial,  but  chietly  on  a  small  scale,  and  for  the 
home  consumption  of  the  country  inhabitants.  Every  cotuiger 
has  a  small  quantity,  from  half  a  peck  to  a  peck  sown,  the  pro- 
duce of  which  furnishes  hnen  for  the  use  ofhis  family. 

Lttccrn  tried  with  the  greatest  care;  but,  owing  to  the  cli- 
mate,  it  was  found  to  produce  less  bulk  of  herbage  tlian  red 
clover. 

3.  Grass. 

Natural  meadows  and  pastures  are  not  admitted  into  the 
East  I^ihian  system  of  husbandry,  as  they  aiefound  only  where 
nature,  or  certain  local  circumstances,  render  tlieni,  in  some 
measure,  unavoidable,  and  are  never  kept  voluntarily,  or  from 
an  idea  of  prolit.  Many  farmers  fallow  land  to  lie  for  a  few 
years  in  grass,  especially  where  it  has  been  exh.msted  by  long 
and  iinjwrfect  tillage;  but  fields  of  this  descriinion  are  not  lo 
be  ranked  as  permanent  pastures,  for  the  obji-ct  is  to  restore 
ihem,  as  soon  as  possible,  to  a  state  capable  of  bearing  c>ra- 
crops  to  advantage. 

Clovers  introduced  by  tlie  sixth  Earl  of  Haddington  and 
Cockburn,  about  1720  or  1/22,  but  made  little  inogress  till 
1740;  now  generally  sown  wi  h  rye-grass.  Application,  graz- 
ing, soiling,  and  hay,  but  chi^^fly  soiling. 

4.  Gardens  and  Orchards. 

Some  few  market  gardens  and  nurseries ;  but  the  climate 
does  not  admit  of  orchards,  which  are  very  rare.  Every  cottage 
has  a  garden  anaeijed,  sutficient  to  produce  the  various  com- 
mon kitchen  vegetables  for  the  cottager's  family.  'I'his  class 
of  people  are  remarkably  attentive  to  the  cultivation  of  their 
little  spots,  and  derive  great  advantage  from  them,  at  small 
cost ;  the  labour  is  entirely  performed  after  their  ordinary  work 
i*  finished. 

5.  fVoods  and  Plantations. 

Scarcely  any  of  the  former,  and  none  of  the  latter,  of  any  ex- 
tent, excepting  in  gentleman's  parks.  800  acres  on  Tynning- 
ham  demesne  planted  by  the  sixth  Earl  of  Haddington,  who 
wrote  a  treatise  on  planting,  about  1715.  Osiers  cultivated  by 
the  late  Mr.  Sherritf,  of  Capttin  Head,  for  which,  in  1S03,  he 
receited  the  gold  medal  of  the  Society  of  Arts. 

6    Wastes  and  Comfnnjis, 

Are  in  this  as  in  other  Scotch  counties  generally  enclosed, 
which  is  here  an  easy  matter  in  comjjarison  to  what  it  is  in 
England,  in  consequence  of  a  general  Act  of  Enclosure  by  the 
Scottish  Tarliament,  in  1695. 

7.  Jmprove?nents. 

Taring  and  burning  little  known,  and  not  wanted,  because 
very  little  ground  Is  kept  long  in  pasture  that  can  l>e  profitab'y 
employed  in  tillage,  and  new  grass  lands  do  not  require  tliese 
oivrations. 

One  attempt  at  iiTigation  on  a  sandy  waste  near  Dunbar,  the 
I'-vels  of  m'hich  were  taken  by,  and  the  water  turnt4  on  under 
the  direction  of,  the  compiler  of  this  work,  in  1805. 

8.  Live  Stock. 

The  practice  of  East  Lothian,  in  this  department,  does  not 
present  nmch  th:it  can  h.-  generally  interesting.  Grazing,  in 
nine  cas*:^  out  of  ten,  is  carried  on  only  as  suhsfrvient  to  tin?.i;e, 
and  therefore  held  a  secondary  object  by  cultivators.  Many 
cattle  are  fed,  but  v-ry  few  rtared,  in  the  county.    Almost 


everv  person  who  practises  the  sheep  husbandry,  in  the  lower 
districts,  buvs  and  sells  within  the  year.  Some  recent  attempts 
hive  been  rnade  to  keep  flocks  of  full  bred  sheep,  and,  there  is 
rcEison  to  believe,  with  considerable  success;  but,  taking  the 
county  genera'lv,  such  attempts  are  of  little  importance. 

Catde.  Every  farmer  keeps  a  small  number  of  milch  cows, 
but  few  keep  more  than  are  sufficient  to  furnish  a  regular  supply 
through  the  uhole  year,  of  milk,  butter,  and  cheese,  for  their 
own  famiiies.  The  same  attention  accord. ngly  is  not  paid  to 
the  kinds  of  cattle,  as  in  other  districts,  where  they  form  a  more 
important  object  of  firm  management. 

A  very  considerable  number  of  black  cattle  are  purchased 
annually  at  fairs  and  markets,  to  l>e  wintered  in  the  fold-yard, 
or  fed  oh  turnips  in  the  house.  Cattle  kept  for  the  dairy,  or  fed 
for  the  bu'cher-market,  comprehend  all  that  are  to  be  found 
in  the  county  ;  none  are  emplovcd  in  labour.  Every  part  of 
farm-lrtbour,  in  which  beasts  are  employed,  is  executed  by 
horses. 

A"Ae*;>.  ^  Termanent  flocks,  and  regular  sheep  management, 
may  be  said  to  be  almost  confined  to  the  hi'mer  parts  of  the 
county.  In  the  low  country  they  are  kept  chiefly  to  eat  the 
turnips,  and  sometimes  sown  gr'.iss,  which  is  permitted  to  lie 
a  year  or  two  for  pasture.  Flying  flocks  are  therefore  generally 
kept ;  and  as  soon  as  they  are  fattened  for  the  marki-t,  which 
is  uauaJlv  within  the  year,  they  are  sold  off.  A  considerable 
number  of  lambs  likewise  are  reared,  only  so  far,  however,  as 
to  render  them  fit  for  the  butcher. 

As  the  great  object  in  the  lower  districts  is  f^-eding,  little 
attention  is  paid  to  particular  kinds  ;  every  farmer  keeps  those 
which  he  thinks  are  likely  to  pay  best  for  the  food  which  they 
consume.  The  biack-faced,  or  Tweed-dale  breed,  are  most 
generally  preferred  for  feeding  on  turnips,  because  they  are 
moit  esteemed  in  the  market ;  but  many  of  the  Cheviot  bretd 
are  likewise  kept,  and  even  some  of  the  improved  I^icester. 

The  kind  of^&hLep  bred,  and  most  generally  kept,  in  Lam- 
mermuir,  is  the  black-faced,  or  more  properly  what  is  called 
the  brucked -faced,  a  sort  of  dirty-looking  mixture  of  black  and 
white  ;  they  are  for  the  most  part  horned  :  wher.  they  are  fud 
the  weddcrs  weigh  from  ten  to  twelve  pounds  per  quarter,  and 
the  ewes  from  eight  to  ten  on  an  avtra^. 

TheBakewell  bre?d  has  been  trit?d,  but  not  extensively  till 
late'y.  Leicesters  are  now  much  more  common  in  East  Lo- 
thian than  they  were  tyrenty  years  ago. 

The  Cheviot  sheep  were  introduced  several  years  ago,  and 
are  k(?]rt  with  advantage  in  many  places.  It  is  not  the  general 
opinion,  however,  that  they  can  ev^r  universally  supplant  the 
native  breed,  or  even  become  equally  numerous,  with  profit. 

(H  horses  very  few  are  bred  in  the  county,  not  one  perhaps 
in  a  dozen  that  are  kept.  In  a  district  so  well  calculated  for 
raising  com,  it  is  more  profitable  to  purchase  horses,  ready 
for  work,  than  to  be  at  the  trouble  and  expense  of  rearing 
them.  The  farmers  here  are  supplied  with  this  part  of  stock 
chiefly  from  tbe  dealers  of  Ayrshire  and  Lanarkshire,  who  col- 
lect many  of  them  in  these  counties,  and  procure  not  a  few 
from  Ireland.  The  horses  generally  kept  are  of  that  moderate 
size,  which  may  be  considered  as  equal  perhaps  to  any  others 
for  combining  strength  with  activity.  'J'hcy  may  be  stated, 
generally,  to  be  about  fifteen  or  sixt  en  hands  high,  and  strong 
built.  Many  teams  are  well  matched,  vei7  handsome,  capable 
of  great  exertion,  and  kept  in  excellent  condition. 

One  will  hardly  be  at  a  loss  to  determine  the  character  of  a 
farmer,  from  the  condition  of  his  horses.  Very  fine  high  bnd 
horses,  exhibiting  an  appearance  of  being  prepared  for  tb.e 
market,  may  rather  suggt^t  the  idea  of  idleness  than  of  labour ; 
but,  on  the  other  hand,  lean  spiriUess  creatures,  worn  out  by 
toil  and  hunger,  are  the  certain  indicatives  of  a  bad  farmer,  of 
one  who  is  not  thriving,  and  does  not  deserve  to  thrive.  The 
man  who  uses  bad  instruments  cannot  have  his  work  well 
done  ;  and  one  important  and  primary  step  towards  pood  farm- 
ing, is  to  keep  the  labouring  stock  in  pood  condition.  Horses 
regularly  fi-d  and  regidarly'wrouiiht  will  perform  a  great  deal 
of  labour  without  falfing  off  either  in  strength  or  appearance; 
it  is  of  t;reat  importance,  therefore,  to  distribute  the  labour  as 
equal'y  as  possible,  through  the  various  seasons  of  the  year; 
and  if,  as  must  sometimes  he  the  case,  an  extraordinary  exertion 
ought  to  be  made,  they  are  in  a  proper  condition  for  making  it. 
When  horses  do  fa'l  off,  it  requires  much  more  to  restore  them, 
tlian  might  have  kept  them  in  a  good  state. 

Hoi^s  are  kept  in  considerable  numl^ers,  in  this  roiinty,  at  dis- 
tilleries, sUrch  work,  mills,  and  breweries.  Every  firmer 
keeps  a  few,  chiefly  for  supplying  his  own  table,  and  the  gene- 
rality are  able  to  sell  some  annually.  Farm  servants  too,  who 
have  houses,  are  generally  allowed  to  keep  a  pig  for  each  family, 
which  adds  ^eatly  to  their  comfort. 

Poidtry,  pjgeon»f  and  bees,  kept  to  a  moderate  extent  for  home 
use.  Much  land  on  the  coast,  which  would  bethought  by  many 
unfit  for  any  thing  but  rabbit  warrens,  tiow  bears  turnips  and 

'  9.  Rural  Economy. 

There  are  nor,  perhaps,  in  the  island  more  aclive  or  correct 
labourers  than  the  farm  servants  here,  and  certainly  none  mo!  e 
sober  and  respe.-table ;  and  this  may,  in  a  great  measure,  be 
ascribed  to  the  terms  on  which  tlie'y  serve.  Those  servants, 
who  lodge  in  the  houses  of  their  masters,  are,  generally  speak- 
in^;,  on  tha  »ame  footing  here  as  In  other  places ;  there  is  no* 
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thingt  with  respect  to  themi  which  merits  particular  notice. 
A  sroail  proportion  of  farm  servants,  however,  l)elong  to  this 
class;  married  servants  are  uniformly  preferred;  those  who 
reside  in  their  master's  house  are,  in  many  cases,  not  employed 
in  regular  labour,  but  peiform  that  sort  of  extra  work,  and 
kind  of  household  drudgery,  which  requires  some  hands  on 
every  considerable  farm. 

The  far  greater  part  of  the  regular  labour  is  performed  by 
rrarricd  servants,  called  hinds;  a  class  more  numerous  here 
than  in  other  districts.  These  dwell  in  houses  provided  by 
their  masters,  and  receive  their  wages  wholly  or  chiefly  in 
kind  ;  the  circumstances  are  so  comfoitable  under  which  they 
are  generally  placed,  as  to  secure  a  full  supply  of  such  servants 
at  all  times.  They  are  more  steady  generally  than  young  men  : 
their  families,  and  the  property  which  they  have  acquired, give 
them  a  sort  of  interest  in  t.eir  situations,  and  afford  some  se- 
curity for  their  continuing  longer  in  their  places. 

Tiie  hind  occupies  a  house  provided  by  his  master,  for  which 
his  wife  works  in  harvest;  ne  has  a  cow  kept  ail  the  year 
round,  generally  ten  bolls  of  oats,  three  bolls  of  barley,  two  bolls 
of  peas,  all  of  the  best  quality  upon  the  farm,  seed-corn  ex- 
cepted. He  has  likewise  a  peck  of  flax  seed  sown,  and  about 
the  sixteenth  part  of  an  acre  of  ground,  well  p.epared,  and 
sufficiently  dunged  for  planting  potatoes ;  his  fuel  is  carried  ; 
he  has  his  victutds  during  harvest,  which  is  always  four  weeks, 
sometimes  six  ;  and  when  he  carries  corn  to  market,  he  has  an 
allowance,  provincially  called  mags.  Those  who  are  employed 
in  sowing  and  building  the  corn-ricks  have,  besides  the  ordi- 
nary «agc-s,  a  pair  of  shoes  and  half  a  boll  of  wheat.  On  all 
well-manaijed  farms,  tbe  labour  is  carried  on  regularly  at  set 
hours  :  and  though  it  is  not  understood  that  servants,  who  work 
horses,  are  absolutely  exempt  from  extra  work,  yet  they  are 
very  seldom  required  to  do  any  thing  of  this  nature. 

It  is  evident,  that  the  value  of  hinds*  wages,  in  money,  can- 
not be  accurately  stated  ;  that  must  vary  according  to  the  mar- 
ket price  of  the  articles  in  which  he  is  paid.  On  an  average  of 
some  years  past,  it  could  not  be  less  than  25/.  sterling  per  an- 
num  :  now  from  30/.  to  35/. 

The  circumstance  which  deserves  particular  attention  with 
regard  lo  this  class,  and  which  renders  their  condition  so  much 
more  comfortable  than  that  of  the  labourers  m  many  other 
places,  is  the  receiving  jiajment  of  their  wages  in  the  neces- 
saries of  life.  They  are  far  more  comfortable  than  those  who 
receive  the  same  rate  of  wages  in  money,  any  where  ;  they  are 
generally  more  faithful  lo  their  employers,  and  infinitely  more 
attentive  to  the  interests  of  their  families.  They  have  all  the 
necessary  articles  of  food  continuallj  at  hand,  anil  seldom  need 
to  purchase  any  thing  considerable,  except  shoes.  Their  wives 
make  hnen  from  their  own  flax  sufficient  for  their  families, 
and  often  cloth,  for  other  articles  of  dress.  The  qusmtity  of 
com  which  they  can  attbrd  to  sell,  with  the  suqilus  produce 
of  their  cows  and  hens,  brings  them  as  much  money  as  fully 
answers  every  demand,  and  enables  them  to  give  a  better  edu- 
cation to  their  children  than  is  sometimes  obtained  by  per- 
sons, considerably  above  their  condition,  in  some  other  parts 
of  the  isLuid.  There  are  few  of  this  class  in  East  I,othian  who 
cannot  read,  most  of  them  can  write;  none  of  them  f  lil  to 
have  their  children  instructed  in  these  necessary  branches  of 
education,  including  the  rules  of  arithmetic.  One  sees,  about 
every  ta:ra-house,  a  number  of  children,  vigorous  and  healthy. 


decently  clothed,  and  exhibiting  every  appearance  of  being  well 
f-.d.  iSot  an  instance  occurs  of  any  of  these  people  soliciting 
relief  from  the  public,  unless  they  are  bv  some  acci<lent  dis- 
abled from  future  labour,  or  overtaken  b^  the  infirmities  of 
age.  Indeed  the  times  which  are  hardest  for  the  lower  classes, 
in  general,  are  usually  favourable  for  them;  because  the  com 
and  other  articles  yvhich  thtry  have  to  sell  bear  a  better  price, 
while  what  they  have  to  purchase  is  not  so  much  atfectecl. 

The  cottape  system,  which  found  many  advocates  some  time 
ago,  was  interior  in  every  view  of  the  matter  to  the  manner  in 
which  labourers  in  agriculture  are  accommodated  here.  Many 
of  those  who  laboureii  to  introduce  the  new  cottage  system,  de- 
served all  prai^  for  the  purity  of  their  motives :  every  friend 
of  humanity  will  honour  ihem  for  the  generous  interest  which 
they  felt  in  behalf  of  the  labouring  poor;  but  if  they  had  un- 
derstood the  condition  of  the  hinds  in  this  county,  they  would 
have  found  out  a  much  better  plan  for  accomplishing  their 
object,  than  giving  to  every  cotta^,er  land  to  produce  his  sub- 
sistence. A  hind  here  receives  as  much  corn  as  such  a  cot- 
tager might  be  expected  to  raise  :  his  labour  is  not  interrupt!,  d 
to  his  employer,  nor  himself  worn  out  by  extra  and  excessive 
labour;  he  has  no  care  upon  his  mind,  no  rent  to  pay,  no  bad 
seasons  to  dread  ;  for  whatever  may  be  his  master's  crop,  he  is 
sure  of  his  full  share.  If  the  labourer  profit  by  this  system, 
the  employer  and  the  public  profit  still  more:  the  employer 
does  not  p.iy  a  man  who  wastes  half  his  strength  at  other  work, 
nor  rely  on  a  servant  who  may  sometimes  disapi)oint  him,  by 
attending  to  other  concerns.  The  public  must  gain  in  the 
increased  quantity  of  human  food  prot'uced ;  for,  witn()ut  doubt, 
an  acre  of  land  occupied  by  a  cottiger  wiil  not  yield  as  much, 
at  as  little  expense,  as  if  it  made  part  of  a  farm  cultivated  by  a 
person  with  sufficient  cai>it.Tl. 

Were  all  the  farm  servants  over  the  kingdom  paid  in  kind, 
it  may  be  safely  affirmed,  from  the  experience  of  the  places 
wht-re  this  practice  prevails,  that  the  advantage  would  be  great 
to  themselves  and  to  the  public.  The  master  might  probably, 
in  some  case,  find  it  more  convenient  to  give  mont-y,  but  he  is 
far  more  than  recompensed  for  any  trifling  disadvantage  at- 
tending the  other  mode,  by  the  valuable  moral  habits  which  it 
is  calculated  to  preserve.  Every  master,  who  properly  under- 
stands his  interest,  will  admit,  that  he  had  better  j^ay  sober, 
honest,  and  industrious  sei-vants,  ti^an  have  those  of  a  different 
description  almost  for  nothing.  From  their  being  accustomed  to 
have  little  money  pass  through  their  hands,  many  of  th^  farmers' 
servants  in  thU  county  acquire  such  habits  of  saving,  that  they 
lay  up  a  few  pounds  for  o'd  age,  or  to  meet  any  contingency 
whiih  may  require  more  than  their  ordinary  income. 

10.   Political  Econo7Jiy. 

The  first  turnpike  bill  for  Scotland  was  obtained  for  this 
county  in  1750.  The  main  roads  are  on  the  whole  good;  but  the 
bye-roads  still  admit  of  much  improvement.  The  commerce 
is  chiefly  in  grain  from  North  Ber\vick  and  Dunbar.  There  are 
oyster  and  other  fisheries  on  the  coa^^t ;  and  starch-works,  dis- 
tilleries, and  breweries,  but  no  manufactures  deserving  notice. 
The  agricultural  society  of  Edinburgh,  the  earliest  in  the  United 
Kingdom,  was  founded  chiefly  by  gentlemen  of  this  county, 
and  especially  Cockbum  of  Ormiston.  There  are  now  tw'o 
county  societies;  one,  that  meets  at  Haddington,  and  another 
at  Salton.  They  give  prizes  annually  for  the  best  cattle,  &c. 
and  seem  to  be  in  a  flourishing  condition. 


7835.  BERWICKSHIRE.  28.5,440  acres  {Edm.  Gaz.  abridged,  1820.),  chiefly  of  gently  varied  surface, 
but  partly  of  hilly  and  mountainous  pasture.  The  soil,  in  the  cultivatable  part  of  the  county,  is  chiefly 
clay  ;  the  mountainous  part,  which  occupies  fully  one  third  of  it,  is  a  continuation  of  the  Lammcrmuir 
hills.  Climate  of  the  higher  parts  comparatively  dry,  but  cold  and  late  ;  of  the  lower  parts,  which  stretch 
down  to  the  Tweed,  comparatively  warm  and  early.  There  are  no  metals  or  coal  in  the  county  ;  very 
little  lime,  but  some  stone  quarries  of  the  trap,  and  other  coarse  stones.  Every  one  knows  that  this 
county  is  one  of  the  best  cultivated  and  most  systematically  managed  in  the  island,  and  that  its  pro- 
ducts are  nearly  equally  stock  and  corn.  It  is  the  county  of  Lord  Kaimes,  one  of  the  greatest  patriots 
and  best  agricultural  authors,  and  the  first  to  propose  a  board  of  agriculture.  It  is  also  that  of  Small, 
well  known  as  the  improver  of  the  plough.     {Kerr's  BertcicKshire,  18U8.) 

mi:ch  grain  as  one  of  equal  size  entirely  under  perpetual 
tillage,  and  will  produce  in  addition  as  much  I  e  f,  and  mut- 
ton, and  wool,  as  a  separate  farm  of  *^00  or  SOU  acres  under 


1.  Propcrli/. 
No  very  large  estates ;  largest  from  80007.  to  10,000/.  a  year. 

Many  of  the  owners  reside  on  their  estat*^ ;  some  farmers  have 
of  late  years  become  resp.ctable  jiroprielors.  Itesidtnt  propri- 
etors usually  draw  their  own  rents;  and  those  who  live  at  a 
distance  employ  an  agent,  or,  if  only  temporarily  absent,  have 
it  sent  in  a  bank  bill.  Proprietors  and  tenants  live  in  harmony 
and  mutual  good  will,  the  rents  of  the  former  progressively  ad- 
vancing with  the  iinprovemLnts  of  the  country,  and  the  for- 
tunes of  the  latter  au^m^nting  continually,  by  industrious  and 
judicious  attention  to  improved  agricultural  practices,  and  to 
the  amelioration  of  live  stock. 

2.  Buildings. 

Farm-houses  formerly  of  rough  stone,  clay,  and  Ihatrh,  now 
greatly  superior  to  the  houses  that  were  occupied  hy  the  mid- 
dling gentry,  forty  or  fifty  years  ago.  An  excellent  jdan  of  a 
farmery  given ;  but  the  cottages  of  the  hinds  appear  uncom- 
fortably small,  and  are  calculated  for  close-panneled  bids, 
which,  wherever  health  and  cleanliness  are  objects,  ought  to 
be  discarded.  These  cottages  contain  only  one  apartment,  and 
a  sort  of  dark  lumber  place,  formed  by  the  position  of  the  pan- 
neled  beds.  We  much  wonder  that  the  reporter,  who  talks  so 
much  of  the  commodiousness  of  the  houses  of  farmers,  should 
not  have  displayed  a  little  more  feeling  on  the  subject  of  the 
accommodations  of  cottagers.    The^e  remarks  apply  more  par- 


ticularly  to  inree  plans 


Repoi 


p.  97.)  A  detached  plan  of  a  cottage  ( /j^'.  ifw.)  is  gi 
rather  better  arranged  than  these  double  ones,  but  still,  in  our 
opinion,  highly  objectionable.  It  has  two  windows,  whereas 
the  others  have  only  one  ef.ch.  The  larger  window  is  in  the 
kitchen  («),  the  smaller  in  the  back  place  fi) ;  these  are  sejiara  ted 
by  two  beds  (c)  ;  in  the  kitchen  are  shown  a  plate-rack  and 
drcsier  (r/),  table  (e),  and  two  chests  (/./).  In  the  lobby  a  place 
for  coals  (^').    No  water-closets  in  any  of  the  plans. 

3.  Occupation. 

Farms  generally  large,  and  held  on  lease  for  different  periods, 
froni  ten  to  thirty  yenrs,  l.ut  commonly  for  ninetCL-n  vears. 
Mode  of  culture  aration  and  pasturage  alternately.  "  Under 
this  svstem  of  alternation,  judiciously  conducted,  it  may  con- 
fidently be  asserted  that  a  farm  of  1000  acres  will  raise  as 
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permanent  grass.  If  this  estimat'on  be  well  founded,  of  which 
the  rejiorltr  has  no  doubt,  this  alttmate  system  is  obviously 
of  superior  profit  to  the  tenancy  in  the  first  place,  to  the 
landed  interest  secondarily,  by  increased  rents,  and  to  the 
public  ultimately  and  always,  in  the  proportion  of  zi  least 


1182 


STATISTICS  OF  AGRICULTURE. 


Part  IV. 


twentv-five  per  cent  beyond  what  can  be  ^noduced  from  the 
two  branches  sep-irately'  pursued  on  tlie  same  extent  of  equal 
land.  ,  .   ,        ,        , 

In  the  hill  district,  the  lands  are  mostly  occuvied  as  breed- 
ing sheep  farms  ;  takinp  advantage  of  all  the  tavourable  piete= 
of  land,  susceptible  of  cultivation,  for  raising  a  little  j^rain  to 
supply  the  favmer's  family,  servants,  and  horses;  to  atTord 
litter  and  fodder  from  the  straw  during  winter,  by  which  dun;; 
is  produced ;  to  apply  that  dung  to  raise  turnips,  to  carry  on 
their  sheep  stock  during  winter  ,  and,  finally,  to  produce  crops 
of  artificial  or  iown  grasses,  for  hay  and  early  pastures,  and  to 
the  great  amelioration  of  permanent  grass  lands. 

In  [he  neighbourhood  of  towns  and  villages,  various  small 
possessions,  from  two  or  three  acres  or  less,  to  twenty  or  more, 
are  let  on  leases  of  various  endurance,  but  mostly  for  short 
periods  to  villagers  who  kepp  one  or  two  horses,  which  tlu-y 
chiefly  occupy  in  U  iding  materials  for  road  makers,  coals  to 
the  other  villagers,  lime,  or  any  such  employment  as  may  occur. 
The  great  mass  of  the  land  throughout  the  county  is  let  in 
farms  of  every  variety  of  size,  fiom  40  to  50  acres,  up  to  1000 
or  more,  to  tenants  on  leases  of  fixed  endurance,  mostly  for 
nineteen  years. 

The  character  of  farmers  in  a  large  district  of  country  must 
be  various  ;  but  those  of  Berwickshire  are  very  generally  most 
respectable  and  inf  1  igent,  and  their  success  has  been  de- 
servedly proiiorlional.  They  have  almost  universally  ris-'n 
completely  above  »he  operative  class  in  knowledge,  educatioji, 
and  manners,  assimilating  in  every  respect  to  tlw  character  of 
country  gentlemen.  In  every  comer  of  the  county  they  are 
to  be  seen  carrving  on  extensive  and  costly  improvements,  by 
draining,  enclosing,  liminj^,  and  marling  ;  and  by  careful  and 
judicious  improvements  of  their  live  stock,  sheep,  cattle,  and 
even  horses,  with  all  the  eagerness  and  intelligence  of  com- 
mercial speculators.  Thev  trust  to  the  certain  profits  of  fu'ure 
years  to  reimburse  their  larre  expenditures  with  reasonable 
profit,  which  thev  are  enabled  to  do  through  the  sufficiency  of 
their  cjtpitals,  and  the  security  of  their  leases.  The  tormcr  is 
derived  from  their  own  successful  and  intelligent  mdustrv,  or 
that  of  their  faihers;  the  latter  from  the  gco.l  sense  of  the 
landlords,  in  seeing  their  own  interests  most  materially  inter- 
woven in  the  security  and  success  of  their  tenants. 
4.  Implements. 

No  waggons  or  wheel  ploughs,  and,  though  drilling  turnips 
is  universal,  only  one  or  two  sorts  of  drills  in  use.    Few  imple- 
ments, and  those  of  a  simple  construction,  suffice  for  the  best 
practicians  in  every  art. 
.5,  Enclosing. 

The  cultivatable  lands  are  universally  enclosed,  and  subdi- 
•vided  into  regular  fields,  generally  by  hedges ;  but  somc-iimes 
bv  stone  walls.  In  the  mount^iin  district,  the  farms  are  neither 
enc!o5t.d  nor  subdivided.  The  boundaries  of  each  farm  ai-e 
indicated  by  landmarks,  and  round  each  farmery  there  are 
gencral'V  two  or  three  small  fields  for  convenience  or  cultiva- 
tion. Trees  very  generally  planted  in  hedge-rows ;  hedges  al- 
ways cut  with  a  bill  in  the  wedge  shape;  never  clipped  and 
rounded,  or  broader  at  top  than  bottom;  the  sure  means  of 
hindering  the  production  of  side  shoots,  and  in  time  producing 
naked  places  and  gaps  in  that  part  of  the  hedge. 

6.  Arabic  Land, 

Ample  details  of  the  turnip  culture  in  drills  is  given. 

7.  Orchards.     Woods. 

None  of  the  former  worth  notice.  Some  native  copses  and 
woods,  and  artifici:il  plantations,  but  not  much  woodiness,  ex- 
cep  ing  round  gentlemen's  seats. 

8.  Improvements. 

In  this  county  wL-re  begun  about  1730,  when  Swinton  of 
Swinton  drained,  marled,  and  completely  enclosed  his  whole 


««t3te.  Nearly  about  the  same  time,  Hume  of  Eccles  efl'ecfeci 
similar  improvements.  Both  of  these  gentlemen  were  actuated 
bv  the  example  and  acquamtance  of  Cockburn,  of  Ormiston. 
rienrv  Home,  Lord  Kaimes,  was  one  of  the  e.iriy  improvers 
of  thi'scountv  about  1746,  at  Kaimes,now  Besborough.  About 
1750,  the  ardour  of  enclosing  and  improving  the  land  spread 
generally  amo:^c:  th.s  Berwickshire  proprietors. 

Paring  and  bunxing,  irrigation  and  embanking,  not  practised 
or  required. 

9.  Live  Stock. 

The  cattl"  of  Berrickshire  are  so  mwch  mixed  by  crossing, 
as  scarcely  to  admit  cf  any  particular  description.  Upon  \l\e 
whole,  they  are  fchort  homed,  thin  hided,  and  kindly  feeders, 
and  have  been  much  improved  by  crosses  with  bulls  of  the 
Teeswater  breed,  which  is  the  kind  chieH>  admired  in  this 
district.  Generally  speaking  the  oxen  are  not  carried  on  to 
any  age,  and  they  are  never  worked.  They  are  well  fed  from 
their  youth  up,  and  are  generally  fed  off  for  market  in  their 
fourth  year,  very  few  reaching  hve  years  old.  Cows,  on  the 
contrary,  are  g^snerally  old  before  they  are  fed  off.  Great 
numbers  of  smaller  cattle  are  bred  upon  the  lower  hills,  and 
are  disposed  of  to  graziers  in  the  low  country  for  feeding, 
eitb.er  on  gr.ss  or  turnips,  or  by  a  siiccession  of  both  ;  and 
many  Highland  cattle  of  various  descriptions  are  bought  in 
yearly  for  consuming  straw,  or  for  feeding  on  turnips  during 
winter,  and  on  grass  in  spring  and  summer. 

The  sheep  bred  in  Berwickshire  are  of  several  kinds.  In  the 
most  exposed  of  the  Lammermuir  and  Lauderdale  hills,  the 
flocks  are  mostly  of  the  black  faced,  or  Tweeddale  kind,  and 
are  there  exclusively  kept  for  breeding.  In  tlie  cultivated 
tract  the  new  Leicester  treed,  in  a  great  variety  of  degrees  of 
perfection,  now  universally  prevails ;  and  it  is  believed  that  no 
other  known  breed,  in  the  peculiar  circumstances  of  this 
county,  could  be  so  profitable  to  the  farmer.  They  require, 
however,  always  to  have  abimdance  of  food,  and  easi'y  pro- 
cured ;  for,  being  short-legged,  heavy-bodied,  and  carrjincc 
a  great  weight  of  wool,  they  are  unable  to  undert^o  much 
faUgue  or  hardship,  and  do  not  thrive  unless  pleijtifully  sup- 
plied at  all  seasons.  This  supply  the  agricultural  syi^t^-m  of 
the  district  amply  aifords,  and  is  indeed  admirably  calculated 
for  providing.  ()n  some  of  the  best  interior  hills,  and  upon  the 
higher  exterior  lands,  verging  on  Lammermuir  and  I^uderdale, 
called  the  moor-edges,  the  Cheviot  breed,  or  long  sheep,  are 
kept.  An  intermediate  breed  between  the  Cheviot  and  Lei- 
cester, usually  called  half-bred  sheep,  is  very  prevalent  upon 
the  best  of  these  situations.  As  a  singular  circumstance,  the 
reporter  records  the  case  of  a  ewe  of  this  county,  which  pro- 
duced eleven  lambs  in  three  succeeding  seasons. 

Horses,  as  in  East  Lothian,  brought  from  the  west  of  Scot- 
land. 

10.  Rural  Econo7ny. 

Farm  servants  managed  as  in  East  Lothian,  and,  indeed, 
almost  every  where  in  the  low  country  of  Scotland. 
IL  Political  Econoyny. 

Commerce  chiefly  grain,  wool,  and  salmon ;  scarcely  any 
manufactures,  excepting  the  paper-mills.  The  salmon  fishery, 
including  Berwick  bounds  and  the  English  side  of  the  river, 
employs  about  seventy  small  boats,  ana  nearly  300  fishermen. 
All  their  fish  are  sold' to  a  very  resnectable  fraternity  of  traders 
in  Berwick,  named  coopers,  from  tneir  former  business  of  mak- 
ing kits,  and  boiling  tne  fish,  whi  h  is  now  entirely  discon- 
tinued. By  them  the  salmon  are  packed  in  ice,  and  sent  to 
Ivondon,  to  be  disposed  of  bv  factors  on  commission.    Thisem- 

yloyment  of  ice  was  first  essayed  bv  Messrs.  Richardson,  of 
'ertii,  on  the  suggestion  of  George  t)emi)Ster,  of  Dunnichen, 
Esq.  who  had  accidentally  read  that  such  a  practice  was  not 
luiiisual  in  China. 


VR.^t).  ROXBURGHSHIRE  or  TEVIOTDALE  contains  448,000  acres,  of  which  about  three  fifths  are 
in  sliecp  pasture,  and  the  remaining  two  fifths,  are  occasionally  under  the  plough,  except  about  8000  acre^ 
occupied  in  woods,  pleasure-grounds,  and  the  sites  of  towns  and  villages.  The  surface  is  exceedingly 
irregular,  being  in  some  places  ninety,  and  in  others  2000  feet  above  the  level  of  the  sea.  The  climate 
is  equally  various,  and  excessive  rains,  winds,  frosts,  and  even  hail  and  snow  are  by  no  means  uncommon 
in  spring  and  harvest.  There  is  a  good  deal  of  moss  and  peat  soil  in  detached  portions  over  the  county  ; 
but  the  general  character  of  the  di.-.trict  is,  that  the  low  or  arable  part  consists  chiefly  of  a  light  or  turnip 
soil,  and  the  hilly  division  of  dry  green  pastures.  There  is  a  good  deal  of  high,  wet,  barren  land;  but  this 
is  by  no  means  the  character  of  the  county  at  large.  Limestone  abounds  in  most  parts  of  the  district,  and 
coal  has  been  found,  but  is  not  workc<l.  ''i'hc  agricidturc  of  the  arable  lands  is  in  all  respects  the  same  as 
that  of  Berwickshire,  and  that  of  the  pastures  resembles  the  store  farming  of  the  latter  county  and  East 
Lothian.  Dawson,  of  Frogden,  belongs  to  this  county,  and  may  be  looked  on  as  one  of  the  greatest  iui. 
provers  of  British  agriculture.     {Douglas's  Boxburg/ishire,  1794.    Edin.  Gaz.  abridged,  1829.) 


1.  Properti/. 

Generallv  in  Inrgc  estate?,  and  little  change  of  prnprietor.*ip 
has  taken  place  for  raanv  vears.    The  largest  between  2.'>,U00/. 


^  tor  raanv  vears.     l  he  largest  netwci 
and  3.'i,OO0^  a  year. 

2.  Implejyieiits.    Arable  Land. 

Fanners,  the  reporter  states,  were  first  made  in  this  county 
by  one  Rogers,  a  farmer,  of  a  mechanical  turn,  near  Hawick, 
in  1735,  or  at  le.^.st  before  17.'57,  who  is  said  eiiher  to  h-^vo  seen 
a  nindel,  or  a  description  of  one,  which  hail  been  brought  from 
Holland.  {Report  of  North  m.)  Robertson  states  iitifro/ fltr-V- 
tcctium,  p.  117.)  that  he  himself  conversed  with  an  old  farmer, 
the  late  Mr.  Thomas  Shiells,  at  ('rothill  np;ir  Edinburgh,  who 
with  his  own  liands  made  the  first  winnowing  machine  in 
the  I.K)thiaas,  from  a  model  of  one  imported  from  Holland." 

Arahle  land  enc!o:ied,  paril>  by  hedges  and  partly  by  walls  of 
loose  stones,  without  moriar. 

PUnifihing  with  two  horses,  without  a  driver,  was  practised 
in  this  county  before  it  was  in  any  other.  It  was  taught  by 
Dawson,  of  Frogden,  who  introduced  the  drill  culture,  to 
James  Macdougai,  firmer,  at  Linton,  in  Tweeddale,  alive  at  the 
timeofmaking  up  Douglas's  report:  it  spread  rapidly  aftei-wards 
through  the  county,  and  the  neighbouring  ones  of  Northum- 
berland, Berwickshire,  East  Lothian,  and  Tweeddale.  Potatoes 
first  planted  in  large  beds  about  1754  ;  in  1768,  in  drills  in  the 
fields.  Tobacco,  during  the  American  war,  wa^  cultivated  to 
a  considerable  extent  in  the  neighbomhood  of  Ke'so  and  Jed- 
burgh, and  in  some  other  spots.  Its  produce  was  so  great,  that 
tliirteen  acres  at  Crailiny  fetched  lOt/.  at  the  low  rate  cf  four- 
pence  per  pound    and  would  have  brought  more  ihan  three 


times  as  much,  had  not  an  Act  of  Parliament  obliged  the  cul- 
tivator to  dispose  of  it  to  (iovemment  at  that  price.  Tin* 
county  lost  about  1.500/.  sf^rling  by  that  Act,  which  passed 
while  the  tobacco  was  growing;  yet  it  excited  not  so  much 
murmuring  and  clamour  among  the  sufierers  as  have  been 
elsewhere  repeatedly  ra-j^ed,  with  less  reason,  against  other 
Acts  in  no  respect  so'  arbitrary  and  oppressive. 

.'3.   Gardens  and'Orchards, 

Thrive  better  in  the  lower  jiarts  of  this  county  than  in  those 
on  the  east  coast.  At  Melrose,  Jedburgh,  and  Kelso,  are  the 
rema;ns  of  orchards  planted  by  the  priests  several  centuries  ago, 
the  pear-trees  of  which  are  very  productive.  Wonderful 
stories  are  told  of  their  fertility.  A  single  tree  of  the  Thorle 
pear  at  Melrose  has  for  these  fifty  years  past  yielded  the  interest 
of  the  money  paid  for  the  garden  where  it  stands,  and  for  a 
house  let  for  seven  pounds  sterling  yearly.  Another  ti'ee  there 
has  carried  fruit  to  the  amount  ot  three  pounds  annually,  at 
an  average  for  the  same  period.  In  the  jear  1793,  two  trees 
there  brou;rht  to  perfection  about  60,000  pears,  which  were 
sold  for  eight  g\iineas.  These  facts  are  well  authenticated. 
There  are  aho  several  more  recent  orchards  near  the  same 
places,  and  120  acres  of  nurseries-  Of  these  one  of  the  oldest 
and  largest  in  Scotland  is  that  of  Messrs.  Dicksons>  of  HawicX- 

4.  Woods  and  Plantations. 

To  the  extent  of  5ii90  acres ;  nearly  two  thirds  artificial. 

5.  Live  Stock. 

Cattle,  a  mixed  breed,  as  in  Berwickshire.  Sheep  of  the 
Cheviot  kind  said  to  be  greatlv  imjiroved  by  a  cross  with  the 


breeders,     ftlerinos  and  other  sort^  h^ve  been  tried,  but  suffi 
cient  time  has  not  elapsed  to  ascertain  the  resutt. 


counlies.  There  is  a  woollen  cloth  manufactory,  and  an  ex- 
cellent port«.r  brL'wery,  by  a  pupil  of  Rleux,  at  (Jalashit-ls. 
Some  rgricultural  societies  were  attempted  in  this  and  the 
acljoininR  counties  about    1793,  but  they  were  of  very  shcrt 
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Phhlev  breed,  introduced  about  17C5,  by  Rohson.  a  pupil  of  I       6.   liura!  and  PoUt'Cal  Econoim,: 

'rtl'l'^      Mpri^ofn,f,'°"'ilv./'"i'-'''i,  ^'LT°^\  5„i*"i„I;'";;m'  I       J"""™  servants  on  the  s.ime  plan  as  in  East  Lothian.    Roads 
.roA/ lire.        prmns  n.i,  *^  it-r^^w.     .•.»  ^a,.,^  *^,^      i.,    ..,.     .      improving;  tio  cauols ;  little  commerae,  and  almost  no  manu- 
factures. 

7837.  SELKIRKSHIRE.  172,100  acres,  almost  wholly  of  mountainous  surface,  the  lowest  part' 300 
feet  above  the  level  of  the  sea  ;  many  houses  are  600  anil  some  more  than  1000  feet  above  its  k-vel.  The 
highest  mountain  is  2370  feet.  These  mountains  arc  generally  of  granite  or  whinstono,  and  the  surface 
soil  is  commonly  gravelly  and  dry.  In  the  valleys  are  clay,  peat,  morass,  and  lakes.  The  cUmate  is  cold 
and  rather  moist.  TJiere  are  no  metals,  nor  coal,  lime,  or  freestone.  The  most  remarkable  thing  attend- 
ing this  county  is,  that  its  hills  and  mountains  are  almost  every  where  clothed  to  their  summits  with 
sound  sheep  pasture,  of  which  there  are  estimated  to  be  148,000  acres  ;  8800  acres  in  aration,  2000  in  wood, 
and  the  rest  in  gardens,  houses,  roads,  lakes,  &c.  {Douglas's  General  fiew,  179fi.  Edi'n.  Gaz.  abridged,  1829.) 

Properhi  in  few  hands,  and  in  large  estates.  The  farms  are 
large,  anil  the  leases  generaliy  shorfcr  than  on  arable  farms. 
The  sheej)  are  a  variety  of  the  Cheviot  produced  by  repeated 
cros,ses  with  the  native  mountain  black-faced  breed.  In  all 
respects  the  husbandry  of  this  county  may  be  considered  the 
•ame  as  that  of  the  mountainous  districts  of  the  precedir.g  i 

7838.  PEEBLESHIRE  or  TWEEDDALE.  229,778  acres,  mostly  of  mountain,  moor,  and  bog,  hut 
with  about  one  tenth  part  arable.  The  lowest  part  of  the  county  is  400  feet  above  sea-level,  and  grain  is 
cultivated  to  the  height  of  1000  feet.  The  climate  is  late,  cold,  aiid  moist,  and  the  soil  moory,  clayey,  or 
sandy,  according  as  the  water  is  pent  up  ;  the  rocks  of  the  mountains  are  freestone,  granite,  trap,  or  clay- 
stone.  The  only  minerals  worth  notice  are  lime,  whinstone,  and  freestone.  The  general  appearance  of 
the  country  is  wild,  and  rather  dull  and  dreary,  than  romantic  or  sublime.  The  agricultural  survey  of 
this  county  is  by  the  Rev.  Charles  Findlater,  and  it  abounds  with  more  valuable  matter  on  political  agri. 
culture,  on  leases,  prices,  restrictions,  markets.  Sec,  than  any  survey  that  has  been  published,  without  a 
single  exception.  In  fact,  it  was  found  to  take  such  a  masterly  view  of  the  moral  incitements  to  agricuU 
tural  industry ;  to  expose  the  system  of  tithes,  entails,  lawyer's  leases,  &c.,  that  it  was  rejected  by  the 
Board,  as  likely  to  ollend  the  English  clergy  and  higher  classes,  and  the  author  was  reduced  to  jiublish  it 
himself  It  has  certainly,  through  the  medium  of  the  extracts  from  it  published  in  the  Furtiier's  Magazine, 
been  the  means  of  enlightening  thousands,  both  of  farmers  and  landlords.  The  fuiulamental  principle 
which  Findlater  lays  down  and  illustrates  under  the  heads  of  leases,  size  of  farms,  usury,  capital,  dearth, 
monopoly,  forestalling,  government  interference,  tithes,  jioor,  and  other  topics,  is,  "  That  the  best  demo 
of  ensuring  the  invention  ami  prosecution  of  the  most  advantageous  measures  is,  an  arrangement  which 
shall  communicate  to  th'  se  on  whom  their  execution  is  devolved  a  sufficient  personal  interest  in  their 
invention  and  execution."  To  some  he  doubts  not  such  views  will  be  considered  as  foreign  to  the  rcjxjrt 
of  a  county ;  whilst  to  others  they  will  constitute  its  most  essential  value. 

The  state  of  property  and  husbandry  of  the  country  may  be  considered  as  the  same  as  that  of  the  other 
mountainous  districts.  The  black  faced  sheep  are  in  almost  universal  use,  except  in  milder  situations, 
where  the  Cheviot  has  been  introduced.  There  is  no  commerce  but  by  retail,  and  only  some  very  trifling 
woollen  manufactures  in  the  county. 

In  the  Appendix  an  account  is  given  of  the  improvement  of  the  Whim,  a  flow-moss  of  ICO  acres,  twenty 
feet  deep,  and  at  an  elevation  of  700  feet  above  the  level  of  the  sea.  It  was  begun  to  be  drained  in  1731, 
and  in  ten  years  a  mansion  was  built,  and  surrounded  by  woods  and  pleasure-grounds,  which  show,  as  the 
Duke  of  Buccleugh,  the  proprietor,, intended,  the  wonderful  influence  of  art  over  nature.  "  The  plant- 
ations (originally  extensive)  have  been  improved  and  enlarged  since  the  property  came  into  possession  of 
the  Lord  Chief  Baron  ;  and  he  has  also  greatly  enlarged  the  house,  adding  a  court  of  offices  upon  a  large 
scale,  and  ornamented  in  front,  extending  also  the  lawn.  The  place  has,  upon  the  whole,  an  air  of  mag- 
nificence. In  the  pleasure-grounds  there  are  several  artificial  pieces  of  water.  East  of  the  house  (where 
the  soil  is  dry  and  covered  with  sweet  grasses)  the  surface  is  agreeably  diversified  by  gentle  swells,  tufted 
with  trees.  A  wild  wilderness  walk,  through  a  small  wood,  lands  you  upon  the  banks  of  an  artificial  lake, 
with  islands,  covering  an  extent  of  six  or  seven  acres  of  siuface.  Wliat  chiefly  strikes  the  visitor  at  Whim 
is  the  strongly  marked  contrast  betwixt  the  improvemrnts  ol  human  art,  and  nature  in  her  wildest  form, 
here  found  in  immediafe  contact.  Wair  cars  are  at  once  saluted  with  the  warblings  of  the  blackbird  and 
thrush  from  the  plantations,  and  the  wild  notes  of  f  lie  plover,  the  curlew,  the  grouse,  and  other  moss  birds 
from  the  flow-moss."    [Findlaier's  Report,  l^c.  1S0+.) 

7839.  DUMFRIESSHIRE,  fi44,S85  acres  of  maritime,  vale,  and  mountain  lands,  in  the  proportion  of 
one,  four,  and  seven.  '1  he  climate  is  variable,  comparatively  mild,  but  moist.  The  .soil  of  the  maritime 
distilct  is  light,  and  generally  on  sand,  gravel,  or  rock;  that  of  the  vale  or  midland  district  is  gravelly, 
sandy,  or  moory.  The  mountains  are  of  schist,  whinstone,  or  red  freestone,  and  thinly  covered  with  cor- 
responding ioils  or  moss.  In  some  places  they  are  covered  with  dry  pa.sture,  but  more  frequently  with  a 
mixture  of  grass  and  heath.  The  priiicipi-.l  metallic  ore  found  in  the  county  is  lead  ;  but  several  others, 
r.s  iron,  cop])cr,  antimony,  &c.  exist,  and  the  latter  has  been  worked.  Coal  has  been  found,  but  not  in 
btrata  sufficiently  thick  to  be  workable.  Marble  also  and  slate  have  been  worked,  and  lime,  freestone, 
and  whinston?  in  abundance.  There  are  several  mineral  springs  in  the  mountain  district,  the  principal 
of  which  is  the  spaw  at  Woflf'at.  Fish,  and  especially  salmon,  are  caught  in  moderate  quantities  in  the 
Nith  and  Annan.  The  celebrated  improver  Craik  was  a  innprictor  in  this  county,  at  Ardbigland,  near 
Dumfries,  now  the  property  of  his  son.     i,The  Rev.  Dr.  Singer's  General  View,  1812.) 

1.  Minerals. 


The  hud  mines  occupy  very  barren  grounds,  remarkally  bleak 
and  elevated  ;  but  they  are  a  great  fund  of  industry  and  riches, 
and  they  furnish  a  part  of  the  county  with  an  exctUent  market 
for  the  surjjlus  grain  produced  in  that  part.  Lead  hills,  with 
the  mines,  are  in  the  countv  of  Lanark-  .u:d  belong  to  the  Earl 
of  Ho|ietown,  who  draws  about  7(X)0/.  a  vear  from  these  mines. 
\Vanlockbead  mine  is  in  Dumfries-sbire,  belonged  to  the  Duke  of 
^ueensbury,  and  returns  to  the  projirietor  near  5000/.  a  year. 

2.  Property. 

In  large  estates,  owned  by  45.T  persons.  The  Duke  of  Btic- 
cleugh's  estate  of  very  preat  extent.  Some  estates  are  managed 
by  their  owners,  and  others  by  commi.ssioners  having  power  to 
let.  In  large  properties  it  is  common  to  entrust  the  collecting 
rents,  and  arr.ingements  relative  to  leases,  buildings,  fences, 
and  courses  of  crops,  to  factors  residing  on  or  near  the  lands, 
who  rqiresent  their  constituents  (if  not  personally  present)  in 
county  and  parish  meetings.  Millar  of  Dalswinton  h.is  gone 
oi<  r  an  estate  of  5000  acres  in  twcntv-five  > ears, at.d  imprnviil 
the  whole  of  it,  with  the  exception  of  a  portion  which,  in  Isly, 
was  under  process  and  promisetl  to  be  soon  comjilettd.  His 
plan  was  not  to  farm  his  lands  himself,  but  to  prepare  them,  by 
improvement,  for  being  let  to  farmers. 

.3.  Buildings. 

WHiile  the  reporter  expatiates  on  the  ample  arcommodations 
of  the  modem  faTnl-houscs  iu  this  and  other  counties,  he  gives 
the  following  information  as  to  cottages,  which,  we  regret  to 
find,  S-em  b\  no  means  improved,  either  in  this  or  in  other 


parts  of  Scotland,  in  the  same  ratio  as  the  habitations  of  infe- 
rior animals.  *'  A  common,  and  not  inconvenient,  cott,ige  is 
put  up  as  tbllows,  viz.:  stone  and  lime  walls,  seven  feet  high, 
thirty-six  feet  long,  and  fourteen  to  sixteen  fei  t  wide  withni , 
the  roof  of  Scots  tir,  which  is  preserveil  from  the  worm  by 
snicke,  and  covered  with  thatch:  a  chimntj  at  one  end,  and 
an  open  passage  for  smoke  in  the  other;  aOording  two  apart- 
ments bi  low,  one  of  the-m  a  kitchen,  antl  a  central  apartment 
opposite  to  the  door ;  the  one  end  boarded  over,  and  the  other 
ojien.  Such  a  cottage  may  be  erected  for  about  TilM.  or  '10/. ; 
and,  with  \\?\i  a  rootl  for  a  g.nrden,  it  wou'd  let  at  3/.  a  year,  or 
more,  according  to  its  finishing.'*  Doubtless  the  reverend  gen- 
tleniim  made  but  short  prayers  when  he  visited  the  sick  in  such 
smoky  cottages  :  the  surgeofi  need  not  dismotmt  from  his  horse  ; 
he  niay  speak  to  his  patient  through  the  window,  ajid  feel  his 
pulse  with  the  butt  end  of  his  whip. 

4.  Oceiipation. 

S!  eep  farms  from  ."00  to  3000  acres;  arable  farms  from  50 
to  nOO  acres.  Leases  universal,  and  gencrallv  for  nineteen  or 
tweniy-one  years.  Wilkie's  variation  of  .'•mall's  piough  is  in 
g'ntr.at  use,  as  cli-aring  the  mould-board  better  m  soft  soils. 
J'he  Hrrwickshire  svs'em  of  culture  is  jiraetised  on  the  turnip 
soils:  the  East  Lo'.l  i.in  on  such  as  are  loamy  or  clayey;  and 
the  store  system  on  the  mountain  district.  *  The  cattle  are 
of  the  Galloway  breed,  and  si  eep.  Cheviots,  or  the  black-f.iccd 
mt  unt.?jn  kind.  More  poultry  is  kept  than  in  most  other 
lounties,  in  ordtr  to  consume  the  light  grain.  ]\Iany  of  tbe 
fowls  and  eggs  go  to  Edinburgh;  but  the  greater  part  of  tbe 
produce  and  sales  in  eggs  go  in  small  oval  baskets,  packed  in 
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cnrt-j,  to  Berwick,  for  the  London  market.     In  one  or  t 

inst;inces  the  HtSlcus  lanatus  has  been  cultivated ' 

bons  with  buccess,  but 


intended  to  be  succeeded  by  better 
vill  bt-ar  them.  The  drill  culture  of 
introduced  b>-  Craik "about  17-tJ.  Drainint;  has 
be::n  extensively  practiced,  irriitation  in  a  few  places,  and  some 
embankments  made  on  the  Solway  Firth,  and  the  Nith  and 
Annan.  There  are  few  orchards.  Some  remains  ot  coppice 
and  forest,  which,  according  to  appearances  and  authentic 
records,  seem  in  former  times  to  have  spread  over  great  part  of 
the  county  ;  and  numerous  young  plmta'Jons.  Some  years 
ago  many  youn^  Scotch  firs  died  from  the  attacks  of  the  Teredo 
pin6rum,  as  some  suppose ;  but  the  cause  does  not  seem  clearly 
known.  Some  verv  large  oaks,  beeches,  elms,  ashes,  and  larcii 
firs  are  described  in  the  Report. 

5.  Itnprovemenls. 

As  a  sp-^cimen,  we  shall  give  some  notices  of  what  has  beon 
done  on  the  estate  of  Mount  Annan,  by  General  Pirom.  The 
extent  of  Mount  Annan  estate  is  '/.IhO  -icres.  Th  -general  began 
his  improvements  in  1795,  and  planted,  before  1819,  168  acres. 
Assisted  in  laying  out  a  considerable  extent  of  public  road  and 
building  bridges,  the  road  passing  through  the  estate.  Made 
an  improvement  in  the  construction  of  lime-kilns,  since  per- 
fected by  Booker  of  Dublm.  (3S63.)  The  lime  quarried  and 
dried  bv  means  of  a  small  stream  from  more  elevated  lands; 
this  stream  being  made  to  turn  an  overshot  whe.I,  which 
works  two  pumps.  The  -village  of  IJriilekirk  began 
{3S50.)  on  the  new  road,  and  where  the  '-  * 
ample  falls  for  machi 


„ _  _ _.  ___      Farms  i. 

ana  three  eminent  farmeis  settled  with  s 
Cotnge  farms,  one  or  two;  cottag 


18U0 
;  afibrds 
ged  of  different  sizes, 
view  to  improvement. 
_  nproved  sto-k  on  the 
"farm;  improved  farm  buildings;  leases  for  fifteen 
\ears  ;  stone  quarries  opened,  others  drained  and  improved; 
brick  clay  found,  and  bricks  made;  salmon  fishery  improved. 
Irrigation,  florin,  spring  whea',  moss  composts,  mole  plough, 
and  steiming  apparatus  introduced.  A  cross  moss-cutting 
machine,  invented  by  th-  ovtrseer,  William  Hollidav,  for 
cutting  the  furrows  across  in  improving  moor,  instead  of 
nlou-ihing;  the  latter  operat'    -  "-  " — i..  -  -.   i.i. 


I  the  best  state  for 
r  for  being  thrown  to- 


the  whole  of  the  exterior  circle  ol  two  small  hroftd  wheela,  md 
as  they  go  round  the  knives  cut  the  furrows  across.  The  ax  e 
and  frame  of  a  roller  are  used  for  these  wheels,  so  that  the 
weight  mav  be  increased  bv  loading  the  box  of  the  frame,  if  it 
should  be  necessary  to  make  the  knives  cut  throu^^h  the  fur- 
rows. It  is  dragged  with  great  ease  atToss  the  ploughed  moor 
by  one  horse;  and  when  it  is  moist  the  furrows  are  cut  through 
with  the  greatest  facility,  in  pieces  of  any  length,  according  to 
the  number  of  turns  taken  by  the  machine.  The  furrows,  when 
a  little  dry,  are  then  turned  over  by  the  brake  (break)  harro_ 
and  being  all  cut  into  small  piece*,  < 
being  reduced  by  repeated  harrowing; 
gether  in  heaps  and  burnt. 

6.    Weekly  Reports. 

*•  In  carrying  on  the  improvements  which  have  been  men- 
tioned, at  a  considerable  distance  from  my  general  residence, 
they  have  been  greatly  facUitated  by  requiring  my  overseer,  or 
manager,  to  send  me  a  weekly  repoi-t  ot  what  was  doing  uj)on 
the  farm  and  the  estate.  It  shows  how  the  servants  and  horses 
have  bt-en  emploved  during  ever v  day  ;  contains  a  journal  of 
the  weather,  and  of  the  progress  of  dirferent  works;  and  a  state 
of  his  receipts  and  disbiirsements  during  the  week.  These  re- 
ports, besides  enabling  one  to  judge  ot  what  is  doing,  and  to 
give  any  directions  that  may  be  necessary,  are  extremely  useful 
to  refer  to,  and  excite  the 
in  my  absence." 


up 


■  and  servants  to  be  diligent 

1  on  the  estate  in  fifteen  years,  30fi; 

ihabitants.     Total  expense  of  purchase 

o  ISll,  50,0(KV.    Clear  annual  rental 

exclusive  of  the  va'ue  of  timber,  and 

a  gentleman's 


at  that  time,  *^'»00/. 

of  the  mansion,  garden,  and  hot -house,  &c. 

residence. 

7.  Political  Economy. 

Improving  roads,  and  some  canals  and  railways  ;  some  con - 
merce  by  sea  with  the  port  of  Dumfries  ;  manufacturts  incon- 
siderable; paper,  stockings  by  frames,  muslin  weavers.  A  smidl 
iron-work  at  Kirkconnell,  in  which  from  three  to  four  do/.eit 
spades  daily  are  made.  Cotton  spinninar  and  weaving  in  a  fe\v 
l>laces.  Carp-t  weaving,  &:c.  **  >aIt,trom  the  richest  parts  ot* 
the  sea  sltecn,  collected  with  horse  drags  in  dry  weather  in 
summer,  and  then  placed  80  iis  to  be  washed  and  filtered,  and 
the  brme  that  runs  out  ot  it  boiled." 


not  oni 
^ds  in  cutting  thefurrows  into  pieces 
small  enou"h  to  be  afterwards  easily  harrowed.     This  machine 
consists  oftwo  circular  knives,  if  they  may  be  so  called,  six  inches 
deep  in  the  blade,  with  a  blunt  edge  fixed  upon  and  embracing 

78i0.  KIRCUDBRIGHTSHIRE,  561,641  acres,  and  WIGTONSHIRE  288,960  acres  [Ed.  Ga%.  ahv. 
1829),  possessing  great  similarity  of  agricultural  character,  have  been  included  in  one  report,  as  the 
district  of  Galloway.  The  climate  moist  but  rather  warm  ;  in  some  parts  of  Wigtonshire,  in  gonial 
seasons  figs  ripen  on  the  open  garden  walls.  The  soil  and  surface  of  Galloway  is  exceedingly  various. 
Ahnost  tiie  whole  of  Wigtonshire  is  very  little  elevated  above  the  surface  of  the  sea,  but  great  part 
of  Kircudbrightshire  is  hiJly  and  mountainous.  The  better  soils  are  for  the  most  part  light,  and  of  this 
and  hazel  loam  there  is  a  considerable  portion  in  Wigtonsliire,  In  some  places  in  Kircudbrightshire  it  is 
clay«^V  or  alluvial ;  and  there  is  a  great  deal  of  peat-mo.-^s,  and  bog,  as  well  as  improved,  or  grass-bearing 
peat.  The  rocks  of  the  county  are  argillaceous,  gr.^nitc,  or  whinstone  with  somefreestoua  Some  mineral 
veins  have  been  founJ  ;  and  one  of  lead,  near  Gate  House  of  Fleet,  was  worked  at  the  expense  of  the 
compiler  of  this  work  for  some  time,  but  without  success.  In  an  agricultural  point  of  view,  Galloway  is 
cliiefly  remarkable  for  its  breed  of  cattle.  Gladstone,  a  millwright,  who  has  invented  a  reaping  macliine, 
and  proposed  some  improvements  on  the  threshing  machine,  and  other  implements,  is  of  this  district. 
{Smith's  General  View,  1810.) 


1.  Properti/. 

More  divided  than  in  most  of  the  counties  of  Scotland 
J-argest  estate,  30,000/.  a  year,  E..vl  of  Galloway's,  in  Wipton 
sh-re.  Estates  in  general  well  managed  :  landlorits  in  genera 
advance  monev  at  five,  six,  or  seven  and  a  h:ilf  per  cent,  foi 
building?:,  fences,  drains,  mineral  manures,  roads,  &c.  Dun 
bar  Earl  of  Selkirk,  a  disciple  of  Crczik's,  one  of  the  rirst  wh( 
set  the  example  of  improvement,  which  has  been  persevered  ir 
by  the  same  familv  to  the  present  time. 

2.  Occupation.  " 

In  the  moors,  where  breeding  cattle  and  sheep  is  ti.e  obj  ct 
ftirms   sometimes   seven   or  e.ght  miles  -i-iu- .  -  >i  i      in  m 

twelv:'.    ArabbfarmsSOO  to  (JOOacres;  V(i  '  I         l 

average.      Leases  nineteen  or  twentv-on     >  im: 

into  Earl  of  Galloway  superadded  the  itii.iin  .  ;  ■■  l  i.>iii 
this  two  good  effects  were  supposed  to  resuli ;  it.  i  hat  ilio 
landlord  was  freed  fro:n  the  expenses  of  lu-lding.-.  and  repairs. 
Sidlv.  Thit  the  tenant  presumin;?  (as  w^  always  do)  on  the 
continuance  of  life,  would  b-  disposed  to  go  on  with  his  i.n- 

Iiroveinents  to  the  last.      There  is  certainty,  liowtvcr,  inuAi 
iberality  in  the  idea." 
S.  Enclosing. 

Galloway  dvkes  ("060.)  very  generally  in  use;  some  us-.ful 
remarks  on  the  nec-siity  of  bonding  tl  L-m  suliiciently,  end 
working  the  coping-stones  to  a  tlat  under-^urfacu. 

4.  Arable  Land. 

Till  the  middle  of  the  eighteenth  century,  four  an<!  some- 
limes  six  horsei  voke<l  abreast  in  the  od  Scotch  p'ough,  and 
tumbrils  (carts  with  low  wheels  without  spokes)  and  cars  m 
use;  now  al)  the  improveil  implements;  the  husbandry  of 
East  Lothian  on  the  alluvial  lands  and  loams,  too  h-av .  f.,r 
tumii>s  ;  th  it  of  Berwickshire  on  the  turnips  soils;  cattl.- bred 
on  the  mountains  and  moors;  carrots  cul:iv?.ti'd  in  ^X)me 
places,  and  found  to  answer  well;  fiorin  trivd  on  bogs  ;  some 
irrigation  ;  embanking  near  Wigton  and  at  Kirkc-.;dbrignr, 
antf  much  draining ;  alio  paring  and  biminL' ,  :n;d  vario  is  oher 
means  of  improving  bogs  and  llow-mo^e-^  irit-d,  in  co;-junction 
with  draining.  Corn  in  the  late  di-tricts  gaitud.  (3176.) 
JIarley  is  a  gsod  deal  cultivated,  and  thin  hut  h'\x\*^y  cakes, 
from  dough,  baked  the  same  morning,  and  spread  fiist  wi:h 
butter,  and  then  with  honey,  and  folded  or  rolled  up  (liki?  th.- 
te'l'of  the  Abyssinians),  form  a  part  of  the  breakfast  bread  of 
all  who  can  afford  it  in  Wigtonshire. 

5.  Orchards. 

Rare.  "  Some  proprietors  furnish  their  tenants  with  fruit- 
trees  for  their  gardens,  when  they  are  willing  to  be  at  tlie 
trouble  of  cultivating  them.  But,  from  the  scarcity  of  fniit  in 
the  country,  and  the  idea  that  tJie  plundering  of  an  orchard  is 
a  very  venial  trespa.ss,  such  as  do  cultivate  them.fjequently  do 
not  gather  the  fruits.  In  this  we  believe  thi-re  is  nothing 
peculiar  to  Galloway.  There  are  a  few  market  gardens  and 
several  nurseries." 


6.  Woods  and  Plantations. 

Of  a  very  limited  extent,  but  rapidly  increafiine.  John  Ear! 
of  Stair  jilanted  extensively  at  iWount  Kennedy,  in  the  be- 
ginning of  the  eighteenth  centurv  ;  and  I'ouglas  Karl  of  Sel- 
kirk soon  afterward^.  The  Earl  of  Gallowa.,  the  present  E;;rl 
of  Selkirk,  Murray  of  Bioughton,  and  various  others,  are  great 
I'Unters. 

7.  Liife  Stock. 

The  Galloway  breed  of  cattle  is  \reU  known.  The  breeders  per- 
haps, in  gener.d,  understand  the  management  of  cattle  as  well 
as  nr  bc-.ter  than,  most  others  in  the  kingdom.  They  all  know 
)i  A  f  ',t>tinguish  agood  bull  or  a  gooa  cow  from  a  bad  one  : 
I  4  '  .  p.ot  to  select  from  their  o.vn  stock  such  as  are  best 
.1  1 1  ■;  :  ii  M-  th-:'  improvement  of  the  breed  ;  and  from  this  ge- 
t;  1  (  \-  ntion,  it  no  doubt  arises,  that  the  cattle  in  Galloway 
are  pretty  uniformly  good.  But  among  ihein  have  arisen  no 
enthusiasts  in  the  prof -ssion  ;  none  who  have  studied  it  scien- 
tilicdUy,  or  dedicated  their  talents  almost  exclusively  to  this 
one  o- ject.  No  fair  te^t  has  yet  been  giv^n,  of  what  might  bo 
done  by  a  proper  selection  of  (he  choicest  indlTidaals  of  lioth  sexes 
fur  breeders,  and  unit  inii  them  in  such  a  manner,  as  seemed 
lest  calculated  to  diminish  their  f lu'ts  and  heighten  their 
properties,  by  crossing  the  progeny  of  these  from  time  to  time; 
and  still  carefully  pursuing  proper  combinations  of  the  most 
ajiprovsd  malss  wiih  the  finest  females,  till  the  improvenieut 
was  carried  to  the  greatest  ptrfec  ion  of  wh  ch  the  bteed  is 
susteptible.  No  Bakewells,  no  CuUeys,  no  Ooilings  have  yet 
appeared  in  Galloway  ;  who,  with  a'skill,  the  result  of  long 
study  and  experience,  have  united  sufficient  capital,  and  by 
the  success  of  their  experiments  have  made  great  fortunes,  and 
transmitted  their  names  10  the  most  distant  paris  of  the  king. 
do;n.  Few  of  the  Galloway  cattle  (compara  ively)  are  fed  for 
home  consumpr-on.  Dairying  with  Ayrihiie  cows  ha*  lately 
been  introduced,  and  very  good  Dunlop  cheese  made. 

The  sheep  for  the  low  distriets  are  ot  various  breeds,  those  of 
the  highlands  the  same  as  in  the  mountain  districts  of  the 
counties  already  describtd.  The  South  Down  is  found  to  an- 
swer well  in  Wigtonshire,  and  also  the  Leicester. 

Horses.  Galloway  formerly  possessed  a  breed  of  horses  pe- 
culiar to  itself,  and  in  high  estnnation  for  the  saddle  ;  being, 
though  small,  exceedingly  hardy  and  active.  Accustomed  to 
a  »u,'fged  and  mountainous  country,  and  never  em^iloyed  in  the 
draught,  these  were  s.re-footed,  and  travelled  with  spirit  in 
very  bad  roads.  They  were  of  a  larger  size  than  the  ponies  of 
W'ale^,  or  the  shelties  of  the  north,  l>eing  from  twelve  to  four- 
teen hands  hijh.  It  is  reported  that  this  breed  originat<d 
from  Spanish  hor?es  which  escaped  from  a  vessel  of  the  Ar- 
mada, that  had  leen  wrecked  on  the  shores  of  Galloway  :  but 
it  appears  probable  from  some  yiassages  in  Shnkspearj,  that  the 
Galloway  horses  were  in  repute  at  an  earlier  period.  It  is 
much  to  be  regretted  that  lliis  ancient  breed  is  now  almost 
lost.  This  has  been  occasioned  chiefly  by  the  desire  of  farmers 
to  breed  liorseti  of  greater  weight,  and  bttter  adapted  tor  tli« 
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draupht ;  and  from  the  little  value  attached.  In  time?  of  tranquil- 
lity, to  horses  well  calculated  for  predatory  excursions.  As  the 
soil  and  climate  of  Galloway  are  peculiarly  adapted  for  rearing 
horses,  thrre  cannot  be  a  doubt  that  under  proper  management, 
they  would  in  general  l>ecome  excellent,  and  add  much  to  the 
Talue  of  its  produce.  Hitherto  few  more  have  been  bred  than 
what  were  necessary-  to  supply  the  demands  of  the  district. 

Sn  ine  increasing  since  the  introduciion  of  potatoes  ;  and  the 
prejudice  Rgainsi  eating  the  flesh  common  to  this  and  most 
districts  of  Scotland  gradually  declining.  Ringing  not  prac- 
ti^xl ;  but  the  tn-o  stronp  tendons  of  the  snout  cut  by  a  s  ight 


incision,  about 
animal  is  about  i 

Beet  of  this  di  . 

any  in  the  world  ;  its  excellence  supposed 


inch  and  a  half  above  the  nose,  when  the 
months  old. 
prot.uce  honey  equal,  if  not  superior,  to 
depend  on   the 


ild  flowers,  especially  white  clover  and  hi 

GuTne  abundant ;  a  few  piarmigans  in  the  highest  moun- 
tains. 

8.  Political  Economy, 

Roads  greatiy  improved  of  late  ;  and  some  cotton,  woollen, 
paper,  and  other  niaiiuiactures  ii^troduced. 


7841.  AYRSHIRE.  664,960  acres  of  irregular  but  not  mountainous  surface,  and  clayey  or  raossy  soil, 
under  a  moist  climate ;  half  the  county  bog,  hilly  pasture,  or  waste,  and  the  rest  chiefly  under  alternate 
grass  and  corn.  The  agriculture  followed  is  in  great  part  the  dairy  system;  Dunlo'p  cheese,  already 
described  u063.),  being  chiefly  produced  in  this  county.     {Aitori^s  General  View,  1811.) 


1.  Minerals. 

Civil  and  limestone  are  to  be  found  in  most  parts  of  the 
county,  and  there  are  several  kinds  of  building  stone,  but  no 
metallic  ores  worth  working,  excepiing  iron.  Coal  is  tlie  sta- 
ple mineral,  and  is  exported  in  large  quantities  to  Glasgow  and 
other  towns,  along  the  west  coast,  northward  and  southward. 

2.  Buildings. 

Sonie  good  castles  and  mansions,  as  Culzean,  Loudon,  Eg- 
linfon,  &c.  Farm  buildings  are  improving,  thmigh  but 
slowly.  Some  neat  elevations,  and  comfortable  interiors  on 
Lord  KgUnton's  estates  ;  single  (^^.  1126.  a),  and  double  (6). 


Each  rf  such  cottages  is  surrounded  by  a  neat  girden,  con- 
taining a  pigsty,  pump,  and  bee-house;  and  the  hou>e  con- 
taining a  porch  (I),  kitchen,  oven,  and  stair  to  bed-rooms  ('^), 
parlour  (.'S),  store  closet  (4),  bed  closet  (5),  pantrv  (G),  coal 
closet  (7),  bark  entrance  (8),  tool  house  (9),  and  water  closet  (10), 
with  two  garret  bed-roomsover. 

3.  Occupation. 

Farms  small  from  50  to  150  acres,  and  their  culture  imper- 
fect and  iiregtdar,  though  rents  are  high  from  the  population 
of  the  manufacturing  towns. 

4.  Livestock. 

Horses  are  bred  and  sold  under  the  general  name  of  Lanark- 
shire or  Clydesdale,  and  are  in  gr^at  demnnd  ;  as  are  the  Ayr- 
shire cows  for  the  Edinburgh  and  Gla'^ow  d.^irjmen.  Indeed 
these  cows,  as  we  have  seen  {6789.),  are  preferred  to  all  others 
in  mo-.t  parts  of  the  low  country  of  Siothuid-  The  native 
horses  l>egan  to  be  improved  by  crosses  about  1740.  In  that 
year  Robert  W'oodbum,  in  Mains  of  Loudoun,  sold  what  was 
then  considered  the  best  stallion  in  the  county,  at  the  price 
of  five  guineas.       The  common  price  of  draught  horses  did 

7842.  LANARKSHIRE  or  CLYDESDALE.  5.^6,800  acres. 'in  great  part  moimtain,  moor,  and  peat- 
bog, with  a  portion  of  friable  loam,  and  some  retentive  clays.  The  climate  is  cold,  moist,  and  unfavour- 
able, excepting  in  the  low  vales,  where  vegetal)le  is  chiefly  injured  by  spring  and  autumn  frosts.  Aver- 
age of  the  rain  which  falls  at  Glasgow,  .JtcS  inches.  The  minerals  are  lead,  ironstone,  coal,  limestone, 
freestone,  and  whinstone,  all  worked  to  a  considerable  extent  The  lead  mines  at  Leadhills  have  been 
already  noticed  under  Dumfriesshire.  The  husbandry  of  the  county  is  chiefly  distinguished  for  its  breed 
of  horses,  and  for  orchards,  the  latter  a  rare  production  in  Scotland.  John'Naismith,  the  author  of  a 
work  on  Industry,  another  on  the  Elements  of  Agriculture,  and  also  of  the  Report,  seems  to  have  been  a 
native  of  this  county.     {Naismith^s  General  View,  1803.) 

1.  Property. 

Three  fourths  of  the  surface  the  property  of  great  land 
holders  ;  the  rest  much  divided.  Farm-houses  and  offices  wert 
formerly  very  indifferent;  but  in  this  as  in  other  adjoining, 
counties,  where  the  leases  of  farms  fall  in,  the  landlord  gene- 
rally enlarges  or  renews  the  buildings,  as  a  necessary  step  to 


not  ihea  average  more  than  3/.  each.  Till  about  1780,  the 
work  r.svially  done  by  farm-horses  was  not  more  than  one  half 
of  what  they  now  perform.  Four  horses  were  then  yoked  to 
every  ploujjh,  while  as  much  is  now  turned  over  by  two 
horses.     {Alton's  Dairy  Husbandry,  p.  180.) 

5    Woods  and  Plantations. 

Most  of  the  proprietors  are  extensive  planters.  On  the 
Culzean  estate  are  extensive  woods,  raised  in  the  face  of  the 
west  winds  ;  most  of  the  trees  lean  to  the  east,  excepting  the 
common  maple,  which  is  generally  erect,  or  nearly  so,  and  is 
one  of  the  best  trees  for  an  exposed  sea-coast.  There  are  a  few 
native  coppice- woods,  and  some  fine  old  birch,  a&h,  and  oak 
trees  round  Kglinton  Castle- 

6.  Improvements. 

Captain  Smith,  the  proprietor  of  a  small  place  abounding 
■with  peat  bogs,  about  i79U,  began  to  drain  and  dig,  and  lime 
the  surface,  and  succeeded  in  reducing  the  peat  to  a  black 
mould,  and  rearing  tolerable  crops  of  oats,  potatoes,  and  clover. 
Aftvr  five  or  six  years,  he  was  able  to  venture  horses  and  cattle 
on  these  bogs  ;  but  at  fii'st  every  operation  was  manual. 

7.  Political  Economy. 

Carpet  and  other  woollen  manufactures  at  Kilmarnock; 
thread  at  Beith,  cotton  at  Cath^ine,  iron  at  Muirkirk,  salt 
and  kelp  on  the  shores,  and  earthenware  and  the  usual  minor 
manufactures,  as  leather,  hats,  »Stc.,  at  various  places. 

The  harbour  and  other  works  carried  on  at  Ardrossan, 
under  the  auspices  of  the  Earl  of  Eplinton,  and  the  harbour  of 
Troon,  and  the  railway  from  thence  to  Kilmarnock,  formed 
almost  entirely  at  the  expense  of  the  Duke  of  Portland,  are 
worthy  monuments,  no  less  of  the  enliphtentd  judgment  and 
enerpy,  than  of  the  wealth  of  these  two  patriotic  noblemen. 
The  harbour  lately  completed  is  one  of  the  safest,  most 
capacious,  and  most  accessible  on  the  west  coast  of  Britain ; 
possessing  many  advantages  over  the  harbour  in  the  Frith  of 
Clyde,  situate  in  a  narrow  channel,  which  can  be  navigated 
only  when  the  wind  blows  from  particular  points,  and  which, 
for  upwards  of  twenty  miles  below  Glasgow,  is  both  shallow 
and  dangerous.  A  circular  pier  of  900  yards  was  6nished  in 
ISll,  and  every  thine  was  then  ready  to  begin  the  wet -dock, 
•which,  according  to  Telford's  plan,  w'as  to  contain  from  70  to 
100  vessel^,  in  water  sixteen  fec-t  deep.  The  other  works  have 
rather  languished  of  late,  and  are  not  likely  to  be  completed 
soon  without  public  aid.  It  was  part  of  the  Earl  of  Eglinton's 
plan  to  raise  a  neat  regular-built  town  at  Ardrossan,  in  which 
some  progress  has  bsen  made  ;  and  he  has  constructed  excel- 
lent baths,  which  draw  to  it  a  number  of  visitors  at  the  proper 
season. 

The  harbour  at  Ardrossan  was  only  a  part  of  the  general 
plan,  and  that  from  which,  viewed  by  itself,  the  smallest  ad- 
vantages perhaps  were  to  be  expected.  The  leading  idea  was 
to  open  a  dirtcl  communication  between  Glasgow,  Paisley, 
and  other  large  towns  in  the  vicinity  and  the  west  coast,  in- 
stead of  the  present  circuitous  passage  by  the  Frith  of  Clyde. 
A  canal  was  therefore  to  be  cut  from  Glasgow  to  Ardrossan, 
about  thirtv-one  miles  and  half,  at  the  estimated  expense  of 
1*25,000/.  'Of  this  a  third  part  was  executed,  that  is,  from 
Glasgow  to  Johnstone,  and  this  part,  it  is  said,  cost  about 
90,000/. 

The  harbour  at  Troon,  connected,  as  it  now  is,  with  Kilmar- 
nock, by  means  of  an  excellent  railway,  seems  to  possess  almost 
all  the  advantage?  of  that  of  Ardrossan,  and  jiromises  to  be- 
come, in  a  much  shorter  period,  of  vast  utility  to  the  populous 
country  around  it. 


getting  the  full  rental  value  for  the  land.     A   good   deal  of 
ground  feued  out  to  operati' 


^ 1  mechanics,  weav„„, .„, 

building  cottages. 
2.  Occupation. 

Much  the  same  as  in  Galloway.  Breeding  farms  are  large, 
and  com  farms  moderate.  The  mountainous  district  is  occu- 
pied mostly  with  flocks  of  sheep  :  upon  the  ridges  on  the  E.  and 
\V.  sides,  where  the  ground  is  marshy,  and  less  proper  for 
sheep,  and  the  exposure  too  bleak  to  encourage  the  cultivation 
of  com,  cattle  are  mostly  pastured,  and  those  generally  mitch 
cows  and  their  young,  many  of  which  are  reared; 'a  small 
quantity  of  com  only  being  cultivated,  principally  for  the  sake 
of  winter  provender.  The  lets  rugged  and  less  exjicsed  parts 
are  more  occupied  in  the  culture  of  com  ;  and  the  banks  of 
the    Clyde,  between  Hamilton  and  Lanark,  with  orchards. 

4  G 


3.  Gardens  and  Orchards. 

Glasgow  is  abundantly  supplied  with  the  common  mlinarr 
vpgetables  from  market  gardens.  Grchanls  are  chiefly  found 
in  two  districts  in  Scotland,  in  Clvdesdale,  and  tlie  Carse  of 
Gowrie.  **  The  Clydesdale  orchards  lie  mostly  In-tween  the 
bottom  of  the  lowest  fall  of  the  river,  am;  the  mo\ith  of  the 
south  Calder.  They  are  chieflv  of  apples,  with  a  mixture  of 
pear  trees,  and  some  plums.  Cherries  are  more  rarely  culti- 
vated, being  much  subject  to  the  depredations  of  birds.  Few 
of  tlie  orchards  are  large,  but  many  small  ones  are  planted  up 
and  down  the  country.  The  whole  may  cover  340  acres  or 
upwards,  and  are  on  the  increase.  The  produce  is  very  pre- 
carious, the  fruit  being  frequently  destroyed  in  the  blossom,  by 
spring  fiosts  and  caterpillars.  The  value  of  the  fruit  is  not 
alwa\s  in  proportion  to  the  number  and  size  of  the  trees. 
Those  who  cultivate  the  ground  around  the  trees,  taking  care 
not  to  injure  the  roots,  and  giving  manure  from  time  to  time, 
have  finer  fruit,  and  a  much  greater  quantity  in  proportion, 
than  those  who  do  not.  Much  also  depends  on  adaitticg 
the  trees  to  the  soil  and  exposure.  These  orchards  an-  mostly 
planted  on  very  »teep  hanging  banks,  and  od  such  they  ha\« 
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bc«n  found  to  succeed  better  than  on  ptains,  as  subterraneous 
water  Oows  most  quickly  away.  Most  of  them  stand  on  soils 
greatly  cohesive,  and  on  i«ch  the  trees  have  been  supposed  to 
be  surer  bearers  than  oi  open  sandy  soils;  yet  there  are  in- 
stances of  orvhards,  on  friable  and  graveily  soils,  uncommonly 
productive.  Plum  trees  are  generally  planted  round  the  verge 
of  the  orchard,  and  are  proiitable,  not  only  for  the  fruit  they 
hear,  but  for  sheltering  the  other  trees.  The  depredations 
committed  on  the  orchards  are  become  more  frequent  and 
daring,  as  the  manufactures  of  the  county  have  increased,  and 
are  a  great  discouragement  to  tliis  species  of  cultivation,  par- 
ticularly that  of  small  orchards,  which  carmot  defray  the  ex- 
pense o?  watching  in  the  night." 

Besides  the  larger  fruit,  great  quantities  of  gooseberries  and 
currants  are  cultivated,  and,  when  well  managed,  are  said  to 
pay  very  well.  The  gooseberry  and  currant  trees  are  dug 
around  annually,  kept  on  a  single  stem,  and  dunged  every 
second  year. 

CopsetuooJs,  or  native  timber  trees,  are  not  abundant ;  the 
oldest  trees  are  on  the  Clyde,  in  and  near  Hamilton  Fark  and 
Bothwell  Castle.  Many  new  plantations  are  foroiing  in  every 
part  of  the  county. 

4.  Live  Stock. 

Cattle  a  mixed  breed;  the  Ayrshire  beginning  to  become  ge- 
neraj.  Oxen  fonnerly  employed  in  labour,  amd  still  used  by  a 
few  of  the  amateurs  in  spite  of  the  better  sense  of  their  tenants 
and  bailiffs.  Few  sheep  kept,  excepting  on  the  mountains, 
where  the  black-faced  sort  prevails. 

The  dau^kt  horses  of  Clydesdale  have  long  been  in  high  esti- 
mation.   Dealers  from  different  parts  of  England  come  to  the 
Glasgow  and  Rutherglen  markets  to  purchase  them,  and  prefer 
them  to  the  Derbyshire  blacks.    Those  of  the  upper 
ward,  where  the  greatest  number  are  bred,  are  es- 
teemed the  best.      The    native  breed   began  to  be 
improved    by  crosses   from   England  and  Flanders 
about  1760. 

The  Lanarkshire  breed  of  horses  vary  in  height  from 
12  to  18  hands;  but  from  14  to  16  hands  js  consi- 
dered the  proper jsize.  "  His  general  aspect  (J^.  1127.) 
is  stately,  handsome,  and  dignified.  He  is  round, 
fleshy,  well  proportioned,  strong,  and  heavy,  with- 
out being  coarse  or  clumsy.  His  countenance  is  sweet 
and  agreeable,  yet  lively  and  spirited  ;  and  his  motions 
are  steady  and  tirm,  but  nimble  and  alert.  His  head 
is  in  due  proportion  to  his  body,  rather  small  than 
large,  no  way  clumsy,  and  not  so  full  and  prominent 
below  the  eyes  as  some  of  the  English  breeds.  His 
nostrils  are  wide,  his  eyes  full  and  animated,* and  his 
ears  erect.  His  neck  is  neither  long  nor  slender,  but 
strong,  thick,  and  fleshy,  with  a  good  curvature,  and 
the  mane  strong  and  bushy.  He  is  broad  in  the 
breast,  thick  in  the  shoulders,  the  blades  nearly  33 
high  as  the  chine,  and  not  so  much  stretched  back- 
wards as  those  of  road  horses.  The  arm  tapers  to  the 
knee.  The  leg  rather  short ;  bone  oval  and  strong,  but 
solid  and  clean.  The  hoof  round,  of  a  black  colour, 
tough  and  firm,  with  the  heels  wide,  and  no  long 
hair  on  the  legs,  except  a  tuft  at  the  heel.  The 
body  round  and  heavy ;  the  belly  of  a  proportional 
feize,    neither    small    nor  large,  and  the  flank  fidi. 


The  back  straight  and  broad,  but  not  too  long;  the  loin 
broad  and  raised  a  little.  Hucks  visible,  but  not  prom. rent, 
and  but  a  short  space  b^-tw een  them  aid  the  ribs.  The 
sides,  from  the  shoulders  to  the  hip,  nearly  straight:  tlia 
thighs  thick,  and  mt.eting  each  other  so  close  undtr  thu-  f;in- 
dament,  as  to  leave  only  a  small  groove  for  the  tail  to  rest  on. 
The  tall  strong,  stiff,  he;ivy  to  Im,  and  well  haired.  A  large 
sheath  (vagina)  is  considered  to  be  one  of  the  marks  of  a  good 
horse,  and  a  small  one  the  reverse."  Aiton.  Th-^y  have  been 
much  improved  of  late,  and  are  still  improving,  especially  in 
size  and  weight. 

Hogs.  "A  kind  of  Jewish  abhorrence  of  swine  seems  to 
have  taken  place,  about  the  rigid  times  of  the  Reformation, 
in  the  western  counties  of  Scotland.  They  were  unclean 
beasts ;  it  was  sinful  to  eat  their  flesh,  and  neither  creditable 
nor  profitable  to  keep  them  ;  and  though  these  prejudices  are 
now  pretty  much  worn  out,  pork  is  not  yet,  in  general,  a  fa- 
vourite food,  and,  of  course,  the  number  of  hogs  kept  and  fed 
are  not  considerable." 

5.  Political  Economy. 

The  roads  are  in  many  places  bad,  but  have  lately  been  im* 
proved  ;  though  the  materials  begood  and  abundant,  the  we/ 
climate  is  much  against  them.  There  are  several  canals,  thi 
river  Clyde,  navigable  to  Glasgow,  and  some  railways.  The 
manufactures  and  commerce  of  Glasgow  are  of  great  extent 
and  well  known.  There  is  a  corresponding  agricultural 
society  there,  and  some  minor  societies. 
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7843.  DUNBARTONSHIRE.  147  300  acres  of  exceedingly  irregular  surface,  in  two  parts,  distant 
from  each  other  SIX  miles  ;  possessing  little  agricultural  interest.  The  arable  lands  are  of  very  limited 
extent,  and  lie  chiefly  on  the  banks  of  the  Clyde  and  Leven  :  the  greatest  part  of  the  county  consisting  of 
lofty  mountains  incapable  of  cultivation.  Coal,  lime,  freestone,  and  ironstone  abound,  and  are  exten- 
sively  worked.  There  is  also  ochre,  schistus  abounding  in  alum  pyrites,  which  are  made  into  copperas. 
^ a  large  quarry  of  blue  slate.    Lochlomond  is  weU  known  for  its  scenery.  [Whyte  and  Macfarlune's 


1.  Property. 

Two  large  estates ;  one  exceeds  300W.  a  year.  One  third  of 
the  county  under  entail,  which  greatly  retards  its  iinprove> 
ment. 

2.  Buildings. 

More  than  a  common  share  of  elegant  villas  and  gentlemen's 
houses.  The  most  magnificent  is  Roseneath,  the  Duke  of 
Argyle, built  by  Bonomi,  in  1803  etaeq.  It  is  184  feet  long,  and 
121  in  breadth,  with  two  magnificent  fronts,  both  ornamented 
with  columns  of  the  Ionic  order.  On  his  Grace's  farm,  which 
is  cultivated  in  a  very  superior  style,  there  is  also  a  large  set  of 
farm  offices,  surmounted  with  a  high  tower.  Common  farm- 
houses and  cottages  formerly  very  wretched,  beginning  to  im- 
prove, but  the  progress  slow.  Dunbarton  bridge  300  feet  in 
length,  and  twenty-five  feet  high  in  the  centre. 

3.  Occupation. 

Average  extent  of  arable  farms  fifty  acres ;  sheep,  or  moun< 
tAin  fi&rms,  average  600  acres.  Farmers  men  of  limited  edu- 
cation, widiout  capital,  and  implicitly  following  the  practices 
of  their  forefathers.  There  exists  among  the  labouring  class  in 
this  district  an  inveterate  attachment  to  the  possession  of  land. 
When  a  young  man  is  disposed  to  marry,  he  looks  out  for  a 
small  farm,  takes  it  at  an  extravagant  rent,  stocks  it  on  credit, 
and  draws  from  it  a  scanty  subsistence,  while  at  the  end  of  his 
lease  his  effects  are  often  unequal  to  pay  the  debt  which  has 
accumulated  during  its  currency.  In  fact  the  feudal  state  of 
society  has  not  entirely  disappeared  in  this  county.  There  were 
lately,  on  many  estates,  and  are  still  on  some,  farms  let  to  three 
•r  four  tenants,  as  conjunct  lessees,  to  be  cultivated  by  their 
united,  or  rather  discordant  exertions.  Lands  always  let  on 
lease,  seldom  for  a  shorter  period  than  nineteen  years. 


4.  Implements. 

Curved  harrows  of  a  semicircular  form  are  used  by  the  best 
fermers  for  dressing  their  potato  ridges.  The  diameter  is  equal 
to  the  distance  between  the  drills  or  ridges,  generally  near  three 
feet;  and  they  are  used,  before  the  young  shoot  or  the  potato 
springs,  to  dress  the  surface  of  the  ridge,  and  destroy  any  weeds 
which  may  havo  begun  to  appear.  The  highland  hand-harrow 
is  still  in  use  in  some  comers  of  the  highland  district.  It  is 
about  two  feet  long  and  fifteen  inches  broad,  consisting  of  three 
bulls,  and  as  many  cross  bars,  with  twenty-seven  teeth  and  two  . 
handles  bent,  like  a  hoop,  with  which  it  is  wrought.  It  is  em- 
ployed on  bits  of  land  which  have  been  dug  with  the  highland 
spade,  either  on  account  of  their  t>eing  too  steep  to  be  tlQed  by 
the  labour  of  a  horse,  or  from  their  consisting  of  a  number  of 
small  comers  among  rocks  and  large  stones,  to  which  a  common 
harrow  could  not  find  access.  Wilkie's  wheel  plouch,  with  a 
shifting  muzzle  (.^.  112S.),  is  used  to  clear  water-furrows  on 
wet  lands,  and  zJso  for  the  common  purposes  of  ploimhing 
strong  clays  when  wet;  the  muzzle  being  set  so  as  both  horses 
may  walk  in  the  furrow. 

5.  Enclosing, 

Gentlemen  who  pay  particular  attention  to  their  hedees 
never  allow  them  to  be  cut  with  shears.  In  place  of  that 
implement  a  hedge-knife  is  used,  with  a  short  and  shghtly 
curved  blade,  thick  in  the  middle,  and  tapering  to  a  thin 
and  very  sharp  edge  on  each  side.  By  cutting  always  upwards, 
the  twigs  are  cut  clean  over  without  being  bruised  or  cankered, 
and  the  hedge  is  kept,  of  what  is  universally  allowed  to  be  the 
best  shape,  broad  and  bushy  at  the  bottom,  and  coutractin^  to 
a  sharp  ridge  at  top. 
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6.  Arable  Land. 
nety  of  .O.I,  and  ,hri,e  ^™  „„  [he  itfrtf  f'!"'"'  2"  "«?  'a 
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wlij  loam  suits  thern  hVT^-  ?     "'^  "urfactf  water ;  but  a  ^^a'^ 

common  modes  in  thelow  an,l=        i  i*^  f""*  'I'l'bi'ng  are  th- 
lancls  ,  a,eraBe  produce  7el^tnf  h,,';^''Y8^ '''^'^  '"  the  i, 
obtained.  "^  ''*'="^  ""*>  but  eighteen  are  frequent 

7.  Grass  Land. 

wl.oll,  in  natural  pi^  ure;™"!  Lath   h,!*^"'"?'    "'""'S 

.h^"S°.':f  :,?;i;i,\-3;  ■n.ppnant  and  prominent  ar.ic,e  ... 
acres  of  soil  ;vhich  wS'othfrwise  br,,'l™'';.'''-°"^^"ds  "f 

Jitli  them.  The  thin  drv  soi^  «hirh  ^.1"  °^  P'"'"  """^^•^'i 
amonK  the  rocks  ser-ms  tobe  p,nicul,rfj  ??''  "}  ™''"  P^^^hes 
of  oak  coppice,  which,  fro?n'i"suferi*r.?  .''';'"'  ■"  "'"Kro.th 
courajjed  in  such  situa  iom  "«  hileX  ™  ■  f'"'"'  'I  '^''i'^dj  en- 
vourable  spots  are  allowed  lo  be  occuoiJS^  l'  i"  ^^  ",ore  unfa. 
1  liese  are  chiefly  ash.  vew  hnlK  P  "*  ''-"'  '^^'  valuable  trees, 
aspen  alder,  crab,li;o;n',^d^°^Vlow  Th^'""^""','"^^'^,  h^l' 
considered  inferior  in  vahTi  .  "'"O".  1  he  seven  last  kindi  ar^ 
bj  the  nan-,e  of  barren  timber  ''^''  ^'^  ^mmonlj  known 

roSr,rf^aA^r.i;i'^rte^'^;,^rttTr  5?  "-^  •--'> 

Wanted  at  Luss^rfSl'^J",™^^^ 

ceptacie  for  water       pitc    „*„    ^"'T  »°''  °"J»-  serve  as  a  re 
H.«maj,d  Socie.,'„f  ^^^^  ^^Z^'^^J^S:^^'^^ 

I  J^ij^uik  raKu7"i?;Teu,7.ri^  i^ 

c.-e,ghuen  feet  in  circumferenc4     (lf7)  ^rn""^"''"'  "P«ards 
^-rc^ion  ,,th  uncommf/PS.lai';,  -^eoTiSn^l  STrl^Sf  »'S 


fce  conjeclurid.   Nearl,  lon^i  "    ^^^  ''°">  "hich  its  ace  c^,, 

^ham  of  ^.ratton,  S  .Nwlfh  ?".i'  7"  '^'"-'rtcd  I^''m',|' 

ofrt^i,?g%e'^,l'=}^i.'=eS^'al;dtfe^tj'Sr^^^^^^^^^ 

veral  centuries.**""  '"  '"d'^'e  that  it  has  stood  tlfief^^* 

m7ofror'"---Bhtfec^;ord^;-,^-.l^^^^^^^^^ 

a  Improvements. 

.o'rblPS3o^°'1a';f<i'!,,l™jr„''i°«^.'  -"  -"-l-ed  thetn 
someUmes  hurn.d,  he  ^hi  iyiu^h"^  f"^""."  "><">"•  MostS 
»"h  oats,  &c.  "  '^'"^'  ploughed  in.  and  Che  land  crop,«^ 

P..^e?w';rh  sS^c'^r'  °'*^  -'"^  -  *^  "U,  ^des,  tried  in  son-e 
Enxbnnlam^its  have  been  ma,?o  „ 

fe"lS':^;;ar^i;'Sc^<;Ji-  in  ^eraluse;  but  ,i,  ,e 

ivcf*  common. 
11.  Political  Economy. 
a,|CCSS^^-^;i;-.  gass.  "'">".  P^Pe^  alUii;  prx.in, 

I-he  distUlery  of  PjroSu;  icT,   ,?1^"f?^  ''^"^  tons  of  ke?r' 

It  m.o  smail  pieces.^  A  fire  of  Ss"^.''  mied«i,h  .he  tL^be? 
fum.ice  attach«l  to  each,  and  bv  i.t  h  "^h^^al  is  kindled  in 

ruL":^!!:<^s'nrf;or"erchf'^?'^-'^"™d^^^^ 


abundant.  '  ■•        "  '    --"'..c,  aim   ireestone 

^"mec"uTt,-'''theX'^'t'i"^  of -he  most  remarkable  soils 
Forfh  and  extend  itouttto,  mte  ?n  ?;;,";^  ''^"i"  °^  "'^ 
tireadUi,  at  an  averaee  Th-TlL  i  ^  'eng'h  and  two  in 
five  feLt  above  hichwaterT^L^   elevated  from  ten  to  Iwenlv- 

some  places  are  natchK,?.^Mf^"S''"'=<='' ""alter.  In 
..one/so  large  ^^^^^^^.itf^^s^^^^^  "--  | 


"?ffli'lMlr^SLi/'S:,'^ '="''>''-  '^e  natural  bed 
richest  soap,  n„d  som°S,«  ev^'L'"''""""  "-esembling  ihe 
fiil/erseari^.  In  manvXcN  th?  .^"'^  "  ^  substitute  for 
SSr/  '"■'i''^'  "■«.^'-^'  a  co?r4^ii^L^-'i^f  «""■">  fitted  foj 
depths  are  from  five  to  fiflv  fl,      4.^,1  "^  crockery  ware.    The 

J  hese  beds  of  shells  ,-.re  from  a  &t  -.J  u  ""  *  "atural  state, 
thicincss;  tbey  are  chiefly  |Tr„^  „     ""^^es  to  four  yards  in 

{-.|^^.«h..r  parts  cf  ,he  cr^.^fiTe^e^r.- ^»„-- -J^- 

or  m«>«  above  90,0()n  acres 

Coppice  irnnds  eit.nsive  V    1 

rarron  iron-works  of  .'reat  Jiilllf?"™? ''''"siderablc. 
c.-ttle  fa,rs  held  a(  Fa  khk     pj  ff '•  ^'^  '''"  known.    Lar.-e 
Carron  articles  for  Lori^L'^; nd''S-her'';Ss™  ""^  »'>'l'P'ng  of 


^"  '"'  ""iuon  £.na  OLher  places/  »'"JT"ig  ot 

^iS.5^iS£!!^^i"-^^^'--^  --'^  surface.  .i,„out 

Prooerbj   is  in    »t.o    K-, i-    _*.      .  . 


ProperOj 


for  which  purple  he  sent  a  m.^h"  ?<°theram  plough, 

«"e"^J''rn";rtrbX^f™?'^^^^^^^ 
cottage  consists  of  two  roor^I  ?„' m^ ,T  '"'^'""^-     Each 

-h  room  .  a  cupboard  (.,,  but  n'o^cTose^  v^hSc-K  '^^ 

^JnWP^^^  '"se^K-^^vSTn^ti^"-"^  ■■" 

fy  l>.  Henderson,  of  Bonh-itn'rl,™  '"  tins  rcunty. 

;n\*nS?a'^.ufes!^„~n£a^^5^^^^^^^^^^^ 

in  private  fam'iu«1Say'^bSni;&^?'"'"S'  =«d  tan.tour!;,| 


.7846.    CLACKMANNAX'^niPTT     .r,  ~.^ 
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The  carie  lands  are  rerv  fertile ;  liut  part  of  the  hi'.ly  and 
moory  di^trict  of  little  or  no  value.  The  agriculture  is  similar 
to  that  of  Stirlingshire.  After  the  invention  of  the  threshins- 
machine,  one  of  the  first  was  erected  ai 
Meikle,  in  17S7  ;  it  is  driven  by  water 
manure  is  found  in  this  county.  The  m( 
Blair    Dmmmond  (2189.)  accumulates 

miied  as  deposited  with  the  sea-weed  dw.c..  «..  =.:~^.^  -j  ...^ 
tide.    This  moss  and  weed  is  taken  out  and  fermented  with  a 
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Kilbagie,  bv  George 
^.  curious  lource  of 
floated  down  from 
I  the  bays,  and  is 
shore  by  the 


small  proportion  of  stable  dung  ;  or  the  farmers  spread  it  over 
their  Crtttle-yard^;,  and  it  forms  most  excellent  manure.  Thus, 
what  is  a  complete  hinderance  to  improvement  forty  miles  dis- 
tant, is  brought  here  by  the  river  at  no  cost,  and  forrns  a  most 
valuable  addition  to  the  resources  of  the  cultivator.  Till  1 7GU, 
no  wheat  was  grown  in  this  county,  though  it  appears  by  old 
abbey  rentals  that  wheat  was  paid  as  rent  at  Cambus  Kenneth 
so  early  as  1147<  Now  wheat  enters  into  almost  every  rota* 
tion. 


7847  KINROSS-SHIRR  47,642  acres,  of  varied  surface,  but  generally  low.  Tliere  are  extensive 
mosses  and  muirs,  and  not  much  rich  soil.  Their  agriculture  is  mixedj  and  of  no  great  interest.  {Ire's 
General  f'ieiv,  1795.) 


Lochleven  occupies  330S  acres ;  three  small  streamlets  run 
into  it,  and  the  difference  between  its  highest  and  lowest 
surface,  at  different  seasons,  is  three  ft-et.  The  trouts  of  this 
lake  in  high  esteem  ;  those  of  the  river  Leven  larger,  weigh- 
ing five  pounds  and  upwards. 

"*  Dr.  Coventry,  the  learned  Professor  of  Agriculture  m  the 
University  of  Edinburgh,  possesses  an  estate  in  this  county, 


where  he  sets  an  example  of  knowledge,  industry,  and  good 
management  to  all  his  neighbours." 

Adam,  of  Hlair  Adam,  the  son  of  the  celebrated  architect, 
the  most  extensive  improver  in  the  county  ;  draining,  enclos- 
ing, planting,  more  especially  the  larch  and  Scotch  pine,  and 
building  commodious  cottages,  extensively  and  judiciouily 
pursued. 


7848.  FIFESHIRE.  322,560  acres,  exhibiting  almost  every  variety  of  surface  and  soil,  from  the  moun- 
tain to  the  plain,  and  from  gravel  to  raoss.  The  climate  is  generally  mild,  owing  to  the  surrounding 
waters  ;  and  what  adds  to  the  value  of  the  county,  both  for  culture  and  for  the  formation  of  country-seats, 
it  is  rather  drier  than  tliat  of  other  counties  equally  far  north.  The  agriculture  is  mixed,  and  may  be 
said  to  excel  both  in  the  corn  and  cattle  department.  The  reverend  reporter  displays  more  than  the  usual 
share  of  adulatory  phraseology  for  that  "  highly  patriotic  individual.  Sir  John  Sinclair,"  cur  "  gracious 
Sovereign,"  the  Board  of  Agriculture,  and  the  Government,  "  chalking  out  to  the  people  a  path  by  which 
they  may  rise  to  opulence  and  consideration."     iTho?nson^s  General  new,  IbUO.) 

6.  Grass. 

One  fifth  of  the  countj' inaccessible  to  the  plough,  and  in 
store  sheep  and  cattle  pasture;  some  bog  or  coarse  lushy 
meadows  on  peat,  and  a  few  spots  of  good  alluvial  meadow. 

7.  Gardens  and  Orchards. 
ITie  remains  of  an  orchard  at  Lindores,  but  none  of  modem 

formation.  Some  mark  el -gardens  near  the  towns,  but  most 
of  the  inhabitants  have  g.irdens  of  their  own.  Some  good 
nurseries.  Sang,  an  eminent  nurseryman,  and  manager  of 
gentlemen's  plan:ations,— a  valuable  man  to  the  countv,— hai 
introduced  an  excellent  svstem  of  planting,  pruninir,  and 
draining.  Some  of  the  fir^'t  private  gardens  in  Scotland  are  in 
this  county,  as  that  of  Keith,  Wemvss  Castle,  &c. 

8.  Woods. 
Not  extensive,  hut  young  plantations  very  numerous  and 

well  managed,  fllore  cedars  and  rare  sorts  of  trees  in  thii 
countv  than  in  any  other. 

9-    hive  Stock. 

Black  cattle  of  Fife  long  distir\guished.  The  reporter  has 
heard  an  English  dealer  sav,  that  a  File  bullock  of  torty  stone 
will  bring  an  equal,  and  oftLn  a  higher,  price  at  the  London 
market  than  an  English  bullock  ten  stone  heavier,  and  equalW 
fat.  A  good  Fife  cow  will  give  from  five  to  seven  gallons  o'f 
milk  per  day,  from  seven  to  nine  pounds  of  butter,  and  from 
ten  to  twelve  pounds  of  cheese  per  week,  tron  weight,  for  some 


1.  Geographical  State  and  Circumstances. 
Coal,  lime,  and  the  usual  rocks  abound  ;  ironstone  and  lead 

and  copper  ore  abound,  but  none  worked.  Nearer  Bumtia- 
land,  upon  the  sliore,  and  also  in  some  other  parts  of  the 
county,  there  are  quarries  of  hard  stone,  of  a  dark  colour,  with 
the  peculiar  property  of  resisting  the  force  of  fire.  It  will 
endure  for  many  years,  without  being  wasted  or  broken,  though 
exposed  to  the  most  intense  heat.  <-)n  this  account  it  is  used 
for  the  soles  of  ovens,  and  in*-  the  sides  of  chimney  grates. 
Common  and  fire  bricks  m;mufa,cturedof  an  excellent  qualitv. 
{Thmnson's  General  View,  1800.) 

2.  Property. 
Estates  moderate ;  largest,  8000/.  a  year. 

3.  Buildings. 

Few  counties  so  richly  studded  with  noblemen  and  gentle- 
men's houses;  about  a  hundred  enumerated  as  deserving  of 
rotico.  Many  magnificent  buildings  in  luins.  Religious 
houses,  castles,  and  Falkland  Palace.  Farm-houses  and  cot- 
nges  formerly  very  bad,  now  greatly  improved,  and  superior  to 
those  in  most  counties. 

4.  Occupation. 
Farms  from  50  to  500  acres  of  arable  l.mds,  and  Sonne  of 

mountain  pasture  twice  as  large.  Some  of  the  largest  and  best 
farmers  are  men  who  have  emigrated  fi-oin  other  counties  to 
this  le^s  improved  district ;  Lut  the  gi"eater  number  are  sons  of 
local  farmers,  and  not  a  few  farms  have  been  in  the  same 
family  for  several  generations.  The  reporter  is  an  advocate  for 
corn-rent^,  a  mode  first  revived  in  this  county  with  the  im- 
provement of  not  taking  the  com,  but  paying  in  money, 
according  to  the  average  prices.  Leases  for  nineteen  years ; 
some  formerly  for  one  or  more  repetitions  of  the  period;  in 
general  the  restrictions  reasonable,  for  the  m  magers  of  estates 
in  this  county  are  generally  resident  factors,  and  not  Edin- 
burgh lawyers. 

5.  hnplements. 

riouixhs  with  convex  mould  boards  preferred  for  loose  soils, 
especially  when  in  a  wet  state;  they  free  themselves  more 
readily  of  the  eanh,  and  make  a  neater  furrow.  An  addition 
to  the  plough,  called  a  ridder  (./i^.  ll.~0.  a.),  adopted  in  some 
places,  and  found  to  clear  away  the  stubble  from  the  coulter. 
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lonths  after  calving. 

Breweries,  distilleries,  flour  and  barlev  mills,  frequent.  Tha 
linen  manufacture  extensive.  Salt  made  from  the  sea.  Tan- 
neries, vitriol,  &c. 

The  Fife  Fanning  Socie/y  and  the  Inverkeithing  Cluh,  sup- 
ported chierty  bv  farmers,  are  considered  useful  institutions. 
1  he  first  was  formed  about  six  vears  ago,  and  at  present 
consists  of  nearly  200  members.  The  principal  objects  aimed 
at  by  this  institution  are,  a  mutual  communication  of  disco- 
veries and  improvements  in  husbandi-y ;  common  protecUon 
agamst  thieves  and  depredators  who  shall  unjustly  invade 
their  property  ;  and  raismg  a  joint  stock  or  capital  for  the  be- 
nefit of  their  widows  and  children,  and  of  members  reduced  to 
distress  or  indigence.  Members  pay  one  guinea  at  their  entry 
and  half-a  guinea  yearly.  None  are  admitted  but  men  of  good 
character ;  and  such  members  as  shall  be  found  guilty  of  crimes 
and  misdemeanors  punishable  by  the  laws  of  the  land,  are 
liable  to  expulsion,  and  a  total  deprivation  of  all  benefit  from 
the  Society's  fund.  No  membir  can  draw  any  thing  from  the 
fund  ull  it  amounts  to  500/. ;  neither  cjn  any  one  be  entitled 
to  any  allowance  until  five  years  after  his  admission.  The 
allowance  fixed  for  a  member  fallen  into  distress  or  indigence 
is  thirty  shillings  per  quarter  ;  but  this  allowance  is  grant^ 
upon  the  express  condition,  that  he  has  not  brought  the  distress 
upon  himself  by  drunkenness,  or  any  other  kind  of  disorderlj 
conduct.  And  during  the  time  he  is  receiving  the  allowance. 
It  he  shall  be  found  guilty  of  dissolute  or  immoral  behaviour 
It  IS  put  in  the  power  of  the  managers  to  deprive  him  of 
It.  I  he  widow  of  a  member  is  allowed  twenty-five  shiUinei 
quarterly,  so  long  only  as  she  remains  his  widow,  and  main- 
tains a  good  character.  And  the  children,  when  no  widow  ii 
left,  are  entitled  to  draw  the  half  of  what  their  father  contri- 
buted. If  a  member  shall  die,  and  leave  neither  widow  nor 
children,  his  next  heir,  or  whoever  shall  be  appointed  bv  him 
shall  be  enUtled  to  the  half  of  what  he  has  contributed,  after 
deducting  a  proportional  share  of  the  expenses  incurred  by  the 
«" -lety  since  his  entry.     This  society  is,  at  present,  in  a  very 


respectable  and  flourishing  condition. 

^fl^^rnnr^f"^"^",'^?-  ,.f  •^I'^-'^'W  ^^^s,  almost  cyery  where  mountainous,  but  with  intervening  vales 
of  strong  clayey  soils  fertile  .n  corn  ;  some  gravelly  tracts,  and  many  mosses,  bogs,  and  moor"  ThI 
mountains  on  the  southern  side  of  the  county,  where  they  are  less  high,  are  coverld  with  pTsture  to  the 
summits  ;  those  in  the  northern  parts  with  pasture,  heathl  and  copse.     The  minerals  are  coal  Hme   free 


noted  for  ,ts  clay,  or  carse  land  culture,  and  for  its  planUtions  of  larch  trees.     ItJ  great  improvers 
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have  been,  or  are.  Lord  Kaimes,  the  Duke  of  Athol,  and  Lord  Broadalbane.     {Dr.  Boberison's  Gcneia. 

f  t^Wj  Joio.} 


1.  Property. 

Estates  are  o\'  all  sizes,  but  the  greater  number  large.  The 
inanai;ement  of  the  jireat  estates  was  uniformly  committed  in 
former  times  to  the  factur  or  chamberlain;  but  aj^riculture 
has  become  so  much  the  amusement  of  the  country  gentlemen, 
since  the  middle  of  the  last  century,  that  many  of  the  proprie- 
tors, besides  the  general  superuiteiidence  of  their  estates,  have 
a  farm  in  their  own  possession,  which  they  manage  by  an  over- 
seer. Many  of  our  improvements  in  agriculture  are  suggested 
by  the  gentlemen  of  the  army,  in  consequence  of  their  remarks 
on  the  practice  of  other  countries.  The  gentlemen  of  the  law, 
during  the  recess  of  their  courts  of  judicature,  turn  much  of 
their  attention  to  the  cultivation  of  their  estates ;  and  their 
habits  of  application  to  the  former  study,  quickens  their  ardour, 
and  ensures  their  success  in  pursuit  of  the  latter. 

If  the  property  be  extensivf,  besides  an  overseer  on  the  land- 
lord's farm,  there  is  generally  a  factor  or  steward,  and  some- 
times two  or  more  are  appointed  to  manage  the  more  distant 
parts  of  the  estate.  In  these  cases,  unless  the  landlord  have  a 
turn  for  business,  he  is  apt  to  lose  sight  of  the  detail  of  his  own 
attairs  ;  and  if  he  be  indolent,  he  has  a  good  apologv  for  neg- 
lecting his  interest,  because  he  pa\s  another  person  for  taking 
Jthat  cnaige  otf  his  hand.  The  prosperity  of  the  estate,  and  the 
comfort  of  the  tenants,  depend  in  these  cases  very  much  on  the 
disposition  of  the  factor. 

1  he  boundaries  of  estates  are  marked  according  to  the  na- 
ture; of  the  country.  In  the  valleys  of  the  highlands,  ditferent 
properties  are  separated  either  by  substantial  stone-walls  with- 
out mortar  (provincially  dry  stone  d\kei},or  by  a  river,  or  a 
brook,  or  a  range  of  rocks,  or  some  other'natural  limit.  The 
lower  hills  too  are  sometimes  bisected  by  the^e  walls;  but 
more  generally  bv  bounding  stones,  fixed  in  the  ground,  and 
set  up  singly  ;  in  other  instances,  if  the  stones  be  small,  they 
^■e  piled  in  he^ips.  The  higher  mountams  are  frequently 
divided  in  a  similar  manner,  especially  when  different  pro- 
(•rietors  occupy  the  same  side  ;  but  when  thev  occuiiy  ditferent 
sides  oi  the  same  ridge  or  general  line  of  mountain,  as  com- 
monly hajipens  between  parallel  glens,  their  properties  are 
tletermined  as  wind  and  water  divides,  which  means  the  line 
of  uanition  on  the  top  of  the  mountain  between  the  windward 
and  lee-side,  or  as  it  is  still  more  nicely  marked  by  the  tendency 
ol  rain  water,  after  it  fails  upon  the  ground. 

A  great  proportion  of  this  county  is  frethold.  Many  of  the 
small  proprietors  hold  of  a  subjfct  superior,  ^\'hen  a  great 
baron  in  the  feudal  times  had  occasion  to  borrow  money,  he 
had  recourse  to  wadsetts,  or  feued  otf  a  part  of  his  propert>  at 
a  quit-rent,  which  was  greater  or  less,  according  to  the  amount 
of  the  prerniuin  that  was  paid  in  hand.  The  wadsetts  are  paid 
up  ;  but  the  feus,  being  irredeemable,  remain. 

2.  Occupation. 

Arable  farms  from  39  to  500  acres.  Farms  in  the  moun- 
tains large,  and  their  extent  generally  defintd  by  miles-  Leases 
seldom  shorter  than  nineteen  years'  endurance.  Rent,  in  a 
few  instances,  partly  in  money  and  partly  in  the  money  value 
of  corn,  on  an  average  of  two  or  three  by-gone  years,  accord- 
ing to  the  modem  systeni.  The  culture  requires  scarcely  any 
remark,  since  there  are  only  two  kinds  of  aration  in  Scotland, 
that  of  the  clay  soils  of  East  Lothian,  in  which  a  fallow  and 
alternate  com  and  green  crops  are  introduced ;  and  that  of 
Berwickshire,  which  substitutes  turnips  for  fallow,  and  allows 
from  two  to  five  years  of  pasture,  according  as  the  soil  is 
weaker  or  stronger" as  resting  crops.  A  fUll  account  of  the  clay- 
land  culture  has  been  given  by  Donaldson-  In  the  mountain- 
ous re^iion,  cattle  chiefly,  and  sheep  to  a  certain  extent,  are 
bred  and  sold  for  feeding  in  the  low  arable  districts,  and  sent  to 
tlie  south  of  Scotland  ajid  Enghmd. 

3.  Gardens  and  Orchards. 

In  the  Carse  of  Gowrie,  a  number  (perhaps  thirty)  of  orchards 
of  apples  and  pears,  the  fruit  of  which  is  sold  to  the  neighbour- 
ing towns.  A  few  other  parts  of  the  county  adapted  to  open 
orchards,  as  the  hanks  of  the  Tay,  Earn,  &c.  In  the  valleys  of 
the  highlands,  geans  and  cherries  abound.  The  trees  thrive 
well,  live  long,  and  carry  fruit  of  the  finest  flavour  and  must 
savoury  taste.'  Ihe  cream-coloured  cherry  of  Ardvorlich,  and 
the  black  gean  of  Castlemenzies,  are  highly  esteemed  in  re. 
Bpect  of  beauty  and  relish. 

4.  Woods  and  Plantations. 

The  Highlands  of  Scotland  formerly  covered  with  wood,  as 
the  trunks  of  oaks  and  firs  in  the  mosses,  from  that  oi'  Mov;- 
Hundcrs,  near  Stirling,  to  the  1>ors  of  Sutherland  and  Caith- 
ness decidedly  prove.  Planting  did  not  become  general  in 
Perthshire  till  after  the  middle  of  the  eighteenth  century. 
The  county  is  now  distinguished  by  its  extensive  tracts  of  larrh, 
common  Pine,  and  other  trees,  and  by  the  enclosure  of  oak, 
■birch,  anu  h^zel;  copses  and  wood.s  formerly  left  open  to  the 
browsing  of  deer  and  cattle.  Different  acctunts  have  been  given 
of  the  introduction  of  the  lanh  into  this  county.  Dr.  Rob/rt- 
son  states  it  as  "  said  to  be  brought  to  Athol,  fromramiola,  by 
oneofthe  Dukes  of  .\thol."  According  toothers,  the  first  plants 
were  obtained  from  a  nursiry  at  Edinburgh,  and  jilanted  at 
Dunkeld  in  1741, having  Iwpn  previously  introduced  into  Scot- 
land, by  Lord  Kaimes,  in  17.TI.  (Encr/clopiPdiaofGartl.  ^d  edit. 
yOS.'J.)  Some  of  the  first  planted  larches  in  the  low  grounds, 
near  Dunkeld,  have  grown  to  the  height  of  I'^O  feet  in  fifty 
years,  which  gives  an  average  of  two  feet  four  inches  and  a 
quarter  a  year.  It  is  stated  l>y  the  Duke  of  Athol,  in  a  commu- 
nication to  the  Horticultural  Society,  made  in  June,  IS'^o, 
that  on  mountainous  tracts,  at  ;m  thvalion  of  l.'iOO  or  IfJOO 
feet,  the  larch,  at  eighty  years  of  ape,  has  arrived  at  a  size  to 

Eroduce  six  loads  (.^fM)  cubic  feet)  of  tim?  er,  appearing  in  dura- 
ility  and  every   other  quality   to  he  likely  to   answer    every 
purpose,  both  by  sea  and  land.     [Hort.  Trans,  iv.  416.) 

**  The  largest  larches  in  Perthshire,  or  perhaps  in  several 
counties  around  it,  are  at  Monzie,  the  seat  of  (ieneral  Camp- 
bell, which  measure  five  feet  in  diameter,  an<l  about  fifteen  in 
circumference.  Thire  are  larches  of  a  great  size  at  Blair 
Prummond,  (ileneat^les,  Ro<sie,  and  many  other  places  in 
Perth-shire.  Posts  of  larch,  which  had  bet  n  put  into  a  moist 
soil  about  fiflteen  yearr,  ago,  seemed  still  to  he  fresh  and  strong. 
It  is  only  of  late  that  this  tree  has  bten  generally  planted,  and 
its  excellence  known  in  this  country.    It  lb  the  most  rapid  in 


Its  growth  of  any  tree  we  have,  and  tlie  most  valuable  species  of 
the  pine.  It  is  closer  in  the  pores,  has  fewer  knots,  and  the 
wood  IS  more  durable  than  the  common  pine,  and  withal  it  in- 
creases double  the  number  of  cubical  feet,  in  any  given  time  • 
^^  /.^^u''  ^^'"ffylar  property.  It  may  vie  in  growth  and  profit 
with  the  Hunungton  willow,  which  has  been  said  to  buy  the 
Horse,  before  any  other  tree  could  buy  the  saddle." 

i  here  is  a  natural^r  n-oo,/  on  the  souih  side  of  l.och  Rannoch 
which  covers  '^566  acres.  One  formerly  existed  on  the  Breadal- 
tJ^"^ estate,  but  there  are  now  only  a  few  gieaniiifjs. 

There  are  more  nak  n>oiHis,  ;md  of  greater  value,  in  this 
county  than  in  all  the  rest  of  Scotland.  The  counties  of  Dun- 
barton,  Argyle,  and  Stirling,  come  next  to  that  of  Perth.  The 
copse  of  oak  is  cut  once  in-twentv-four  or  twenty -six  vears.  4. 
tew  spare  trees  of  the  most  i»roniising  appearance  and  of  the 
best  hgure  are  left  at  proper  distances,  from  one  cutting  to 
another,  and  sometimes  for  three  or  four  cuttings.  The 
straightest  are  generally  spared,  without  attending  to  this 
circumstance,  that  crooked  oak  is  more  eagerlv  sought  after 
by  ship-builders,  and  brings  a  higher  price,  than  oak  which 
IS  straight.  Yet  as  coppice  wood  is  the  object,  straight  trees 
injure  it  least.  Scotch  oak  has  been  found  in  gentral  too  close 
in  the  grain  to  bend  into  planks  for  the  sides  of  ships,  and  even 
for  the  same  reason  it  is  found  to  snap  when  used  as  ribs  to  a 
ship:  its  closeness  in  the  grain  is  the  effect  of  slow  gj-owth, 
*>^ji"E  to  frequent  checks  by  early  and  late  frosts. 

Before  agricultural  improvements  were  so  well  understood 
as  they  aie  of  late,  or  ociupied  so  much  of  the  attention  of  all 
ranks  i  n  this  countn-,  many  moorish  ti  acts  of  lands  were  dt  emed 
incapable  of  cultivation,  or  of  making  a  return  in  anv  other 
way  tqual  to  their  being  planted.  Proprietors,  even"in  the 
Carse  of  Gowrie,  and  in  the  Stormont,  being  actuated  by 
this  principle,  about  thirty  years  ago,  planted  the  waste 
lands  of  their  estates  with  Scotch  firs.  They  have  now  found 
that  this  soil,  by  being  wrought,  will  make  good  arable  land, 
and  will  be  more  profitably  employed  in  tillage.  Some  thou- 
sands of  acres  have  accor^ngly  been  cleared;  the  plantations 
rooted  up;  and  the  soil  subjected  to  the  plough,  which  now 
lets  at  a  progressive  rent,  in  some  cases  amounting  alreadv  to 
twenty  shillings  the  acre.  Betwixt  Cupar,  Angus,  and  Perth, 
a  tract  of  thirteen  miles,  the  plantations  on  two  thousand  acres, 
ujjon  both  sides  of  the  public  road,  have  been  grubbed  up ; 
and  the  operation  is  still  going  on,  both  tliere  anil  in  other 
places.  So  powerful  is  the  principle  of  imitation,  that  we  all 
go  frequently  one  way  until  we  have  gone  too  far.  AH  men 
can  imitate  example,  but  all  men  cannot  reason  so  far  as  to 
form  a  principle  of  action  to  themselves.  In  a  certain  degree 
this  operation  is  salutary  ;  but  if  carried  to  excess,  it  will  leave 
the  face  of  the  country  naked  ;  and,  perhaps,  in  all  cases,  the 
cost  is  not  counted,  nor  the  balance  fairly  stated  between  the 
plantation  and  the  produce  arising  from  some  poor  soils  by  an 
arable  system  ;  yet  it  must  be  admitted,  that  no  trees  are  equal 
in  value  to  com  and  grass,  either  to  the  lantltord  or  the  pultlic, 
whf^re  the  cultivation  of  these  can  be  prosecuted  with  success. 

5.  Wastes. 

The  mosses  and  moors  c£  this  county  are  very  extensive,  and 
great  and  successful  etlbrts  have  been  made  for  their  improve- 
ment. The  most  remarkable  is  that  of  Kincardine  moss, 
commenced  by  the  late  Lord  Kaimes,  and  already  described. 
( '-i  1 S5. )  Draining,  iiaring  and  burning,  irrigating,  embanking, 
and  all  the  different  modes  of  improving  land,  have  been  prac 
tised ;  and  some,  as  draining  ana  burning,  to  a  very  consider- 
able extent. 

6.  Live  Stock. 

Breeds  of  cattle  very  various  ;  none  peculiar  to  the  county ; 
Angus,  Fife,  and  Argyle  herds  common  among  the  farmers. 
English,  Ayrshire,  and  most  of  the  approved  breeds  of  the 
south  tried  by  the  proprietors.  Breeding  is  the  chief  object, 
and  next  the  butter  dairy. 

Sheep.  The  ancient  breed  of  sheep  in  this  county  were  the 
white-faced.  They  were  few  in  number,  compared  to  the  fiocks 
at  present ;  and  in  the  highlands  were  housed  in  cots  every 
night  in  winter  and  spring.  About  forty  years  ago,  the  black- 
faced  or  mountain  breed  was  introduced  "from  the  south,  and 
bought  in,  either  when  lambs,  or  at  a  year  old.  Their  numbefs 
have  increased  beyond  all  expectation,  since  that  time,  over  the 
whole  highlands  of  Scotl.md.  In  gentUmen's  enclosures  we 
see  different  kinds,  according  to  their  fancy,  or  the  superior 
profit  expected  from  one  kintlmore  than  others- 

Horses.  The  original  breed  were  ponies,  twelve  to  thirieen 
hands  high,  and  loo  light  for  two-norse  plout;hs.  Four  of 
them  were  ustd  abreast,  as  is  still  the  case  in  some  remote 
I>lacis.  In  the  Carse  of  Gowrie  and  other  lowluncl  districts 
oxen  were  employed  to  draw  the  plough,  till  about  1779  ;  :md 
the  horses  were  only  employed  to  harrow  in  the  seed,  to  carry 
out  the  dung,  and  bring  home  the  com  to  the  stack-yard. 
When  oxen  were  discharged  from  the  plough,  it  became  neces- 
sary to  purchase  larger  horses  than  werethen  bred  in  the  county  ; 
and  the  markets  of  (ilasgow,  Falkirk,  Stirling,  and  Perth  we'ie 
resorted  to  for  that  purpose;  which  practice  still  continues. 

At  present  some  Northumberland  stallions  have  been  pro- 
cured by  proprietors,  and  lent  to  their  tenants  in  order  to  raise 
an  improved  breed. 

Striite.  The  prejudice  against  swine*s  flesh  was  such,  ihat^ 
not  many  years  ago,  no  highlander  would  touch  it ;  that  is  now 
fast'  wearing  off,  and  the  culture  of  swine  extending. 

There  is  a  rahhit  warren  at  Dunkeld,  and  red  deer  and  roes 
in  one  or  two  places.  'Ihere  are  also  tliree  or  more  kinds  of 
fallow  deer  in  the  county. 

Bets  much  attended  to,  and  found  profitable.  Paterson  of 
Castle  Huntley  sows  mignonette  for  his  bees,  which  gives  the 
honey  a  most  delicate  flavour.  llosemar>-  does  the  same.  The 
honey  of  beans  is  pale ;  the  honey  of  heath  brown.  Their  fla- 
vour is  also  diflerent. 

7.  Polr'ticai  Economy/. 

Roads  wretched  before  K45:  still  only  bridle  roads  in  many 
]>laces  of  the  interior.  No  canals  ;  salmon  fishery  to  a  greit 
extent  on  the  Tay.  Linen  manufacture,  bleaching,  and  va- 
rious other  manufactures  and  public  woiks.  The  principal 
salmon  fishery  is  rented  by  Richardson  from  diderent  proi>rie- 
tors,  and  for  the  sum  of  7000/.  a  year.  There  are  five  otnen> 
which  produce  from  100  to  200/.  a  year. 
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7S50  ANGUS  or  FORFARSHIRE.  532.243  acres,  one  half,  or  more,  of  clayey  and  alluvial  lowlamla, 
and  the  remainder  mountain  pasture,  moor,'and  bog.  The  climate  cold,  moist,  and  variable.  It  is  both 
an  agricultural  and  manufacturing  countv,  and  in  resi>ect  to  antiquities,  facilities  of  turtner  improvement, 
natural  productions,  &c.  of  great  interest  The  botanic  family  of  Don  are  of  this  county.  A  most  valu. 
able  report  has  been  furnished  by  the  Rev.  James  Headrick,  and  is  the  last  of  the  Scotch  reports  which 
has  been  published.     {Headrich's  General  View,  IS13.) 


1.  Geographical  State  and  Ctrcujyistanccs. 

The  Griimpxan  mountains  SLho^xnA  in  ^ranite,  which  contains 
topazes,  or  rock  crystals.  Quartz,  mica,  porcelain  stone,  lead, 
Iimestone>  slate,  jasper,  porphvry,  breccia,  ai«l  shell  marl  o.cur 
In  various  j)laces-  The  Loch  of  Forfar  abounds  with  shell 
marl,  which  is  taken  out  by  scoops,  and  thrown  into  boats,  by 
which  It  is  conveyed  to  the  shore.  The  scoop  consists  of  a 
larRe  iron  scraper,  somewhat  similar  to  the  Dutch  hoe,  which 
has  a  long  wootien  handle  fastened  into  it,  and  a  baR  of  strong 
leather  fastened  by  whipcord  around  its  rim-  The  bag  is  per- 
orated by  small  holes,  to  aUov  the  water  to  drain  oft,  and  has 
a  thong  at  its  bottom,  by  which  it  can  l>e  turned  over,  and  its 
contents  discharg^^d  into  the  boat.  After  the  boat  is  firmly 
fastened  by  anchors,  extended  from  each  end,  one  man  fSrtib'y 
presses  down  the  scoop  to  the  boitom,  by  means  of  a  long  pole 
at  the  stern  of  the  boat,  while  another  man,  bv  means  ot  a 
windlass,  or  wheel  and  axle,  tixed  in  the  opposile  end  of  the 
boat,  drags  the  scoop  along  the  side  of  the  boat,  by  a  rope  at- 
tached to  it,  and  then  raises  it  \\y  to  the  boat's  side,  where  the 
contents  of  the  hag  are  emptied  mto  the  boat.  When  the  boat 
has  received  her  load,  the  marl  is  thrown  out  upon  a  wooden 
platform  at  the  side  of  the  loch,  to  drain. 

SaitdsioneJlafTS  are  very  abundant  in  the  neighbourhood  of 
Arbroath,  and  are  quarried  and  exported  in  great  quantities. 
Principal  quarry,  Carmjlie ;  the  fla«s  rise  from  three  to  six 
inches  of  anv  portable  dimensions.  They  are  called  slate-stone 
JIags,  but  are  in  fact  sandstone  in  plates,  coated  with  scales  of 
mica  or  tick,  of  a  greyish  blue  colour ;  and  this  mica  occasions 
their  easy  separation  firom  each  other.  With  very  thin  plates, 
called  slatestones,  bouses  are  covered  ;  they  are  laid  in  "  plaster 
lime"  or  mo^s  (S'phignum  pahistre),  but  they  seldom  make  a 
roof  that  is  water  tiglit,  and  slate  is  now  considered  cheaper. 
A  most  val«al>le  proi>erty  of  the  flagstone  is,  that  when  laid  as 
pavement  on  wet  soil,  they  never  show  this  on  their  upper  sur- 
face; so  that  they  are  excellent  for  pa\-ing  kitchens,  passages, 
paths  in  hot-ho\is?s,  &c.  Coal  searching  for,  at  the  time  the 
report  was  printing,  hut  with  no  great  hopes  of  success,  the 
district  being  con.siderab!v  out  of  the  boundary  of  the  kno\vn  coal 
fields  of  Scotland.  No  minerals  worked :  various  chalybeate 
springs.  No  rivers,  but  a  number  of  streams  that  are  of  mode- 
rate size.  Con-iirterable  sea,  and  some  salmon,  fisheries.  The 
herring  fishery*  h  is  been  tried  in  the  open  sea,  and  considerable 
quantities  taken  in  June,  July,  and  August.  Those  earliest 
taken  were  plump  and  fat,  which  shows  that  a'l  former  theo- 
Ties  concerning  this  most  nutritive  and  abundant  of  all  ti.hes 
are  erroneous,  and  how  much  it  imports  the  interests  of  Bri- 
tain, that  the  herring  fishery  should  be  conducted  according 
to  the  Dutch  method,  in  the  deeji  sea,  and,  as  in  the  Isle  of 
IVIan,  from  May  to  .September.  Garvies  or  sprats,  and  spir- 
lings  or  smelts,  abound  in  the  Frith  of  Tay.  The  sprats 
resemble  herrings,  though  of  smaller  size,  and  different  flavour. 
They  are  taken  in  great  quantities  at  Kincardine,  and  other 
places  near  the  junction  of  the  Forth  with  its  estuary,  by  nets 
vv  wicker  traps,  sunk  in  the  ebb  of  the  tide.  The  smelts  are 
smaller  than  the  sprats,  and  whtn  fresh,  emit  a  smell  resem- 
bling that  of  green  ruohes;  but  when  tried,  make  delicious 
food.  They  are  caiight  during  springs  along  the  Forth,  often 
as  far  up  as  the  Bridge  of  Stirling,  by  nets  in  the  form  of  bas- 
kef^,  fastened  to  the  end  of  long  jioles. 

Haddocks,  whitines,  &c.  cured  by  smo^c,  a  practice  first 
suggested  by  Ileridrlck,  the  reporter,  in  an  essay  publishLd  by 
the'  Highland  Society  of  Scotland.  Dempster,  of  Dunnichen, 
in  this  county,  first  suggesttd  the  idea  of  conve.sing  salmon  to 
i^ondon  packed  in  ice-  Reporter  remembers  when  servants 
in  the  neighbourhood  of  Stirling  ui«d  to  stipulate  that  they 
should  not  have  salmon  oftener  than  thrice  a  week  ;  now  they 
seldom  have  them  once  a  year. 

Every  rivef  is  said  to  have  Us  particular  hrctd  of  salmon.  They 
have  recourse  to  tresh  w.-der,  to  escape  the  attacks  of  seals, 
o;ters,  and  porpoi.sea,  and  to  get  rid  of  the  sea-louse,  a  small 
black  animal,  whose  attacks  seem  to  inflict  upon  them  excru- 
ciating tortures.  A  few  gulps  of  river  water  seem  either  to 
kill  the  sea-louse,  or  to  deaden  the  pain  it  inllicLs.  Salmon 
never  remain  longtr  in  fresh  water  than  is  necessary  to  effect 
the  puri't^es  which  brought  them  there ;  but  sometimes  they 
are  surprised  in  the  rivers  by  long  drought-;,  and  cannot  net 
over  mill-dams^  and  other  obstructions  which  lie  between 
them  and  the  sea.  When  this  happans,  they  soon  get  lean 
and  mangv,  and  die,  tlwii  bodies  covered  with  white  worms. 
But  in  fresh  water,  they  take  various  kinds  of  bait,  and  eagerly 
catch  at  flies,  and  hence  become  a  source  of  amusement  to  the 
a;igler.  During  autumn,  the  salmoji  always  run  up  the  rivers 
to  deposit  their  spawn. 

Tlie  spawning  ofsalnwn  seems  to  be  a  very  slow  and  laborious 
process;  and  they  get  very  lean,  and  even  become  unwhole- 
some food,  while  they  are  engaged  in  it.  The  scene  of  this 
c^eration  is  generally  where  a  stream  begins  to  i^sue  from  a 
sngnant  poo!,  over  a  sandy  bottom.  They  begin  by  digging 
a  hole  in  the  bottom,  by  pushing  the  sand  and  gravel  before 
them  with  their  snouts,  Vn  the  t^irection  of  the  current,  until 
thev  raise  it  into  the  form  of  a  bank,  which  checks  the  rapidity 
of  the  current,  while  it  allows  the  water  to  percolate  slowly. 
The  male  siieins  tc  exert  himself  most  in  this  work  ;  and  be- 
fiTe  its  commencement,  his  snout  becomes  longer  and  harder 
than  usual,  Mhile,  before  it  is  finished,  it  is  often  worn  entirely 
away.  WHjile  depositing  their  spawn,  the  male  and  female  rub 
■  their  belHrs  upon  each  other  ;  the  latter  throwing  out  her  roes 
or  eggs,  while  the  male  emits  among  them  a  milky  juice, 
■which  seems  to  effect  their  impregnation-  After  one  stratum 
of  cvgs  is  deposited  in  the  artificial  hollow  described,  they  cover 
them  with  light  sand,  to  prevent  them  from  being  washed 
away  hv  the  water ;  and  thus  tV.ey  form  alternate  layers  of 
eggs  ain"l  sand,  until  the  hollow  be  nearly  filkd  up.  The  eggs 
l>ting  dropptd  into  a  hollow  place,  are  warmed  into  life  by  the 
sun's  rays,  in  early  spring.  The  fry,  being  then  very  small, 
ta>ily  esca^ie  from  their  covering  of  loose  sand,  and 
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flood  now  washes  them  into  the  sea  j  and  they  are  generally 
swept  from  oar  rivers  before  the  mi'dd.e  of  May. 

Salmon  trout ,  or  grilses,  which  ascend  the  rivers  towards  the 
close  of  the  fishing  season,  are"by  some  considered  a  distinct 
species  of  fish  ;  but  some  Caithness  fisl^ers  a-surcd  tl-.e  re- 
porter, that  they  proved  by  experiment,  that  grilses  are  only 
salmon  of  one  year's  growth.    (Rep,  p.  103.) 

The  sea  trout  resembles  the  salmon,  and  fr.quents  all  the 
streams  where  it  abounds. 

Fresh  water  ee/*,  cotttrar^-  to  the  practice  of  salmon,  breed  in 
the  sea,  and  thrive  and  fatten  in  the  fresli-watei  lakes  and 
IJonds.  Daring  summer,  myriads  of  their  young  fry  are  seen 
constantly  a^cGnding  the  fresh-water  streams,  wh-Te  tliey  keep 
near  the  sides,  that  t!iey  may  avoid  the  curren'.  In  ]i'accs 
where  they  meet  with  interruption,  such  as  Khind  a  mill- 
wheel,  they  often  accumulate  in  large  masses,  and  frequently 
inake  their  way  up  the  crevices  of  the  building,  or  ovtr  the 
dry  land,  until  they  rtacli  the  stream  above,  in  which  they 
continue  their  course.  The  larger  eels  are  cicght  in  thi^ 
county,  while  they  are  descending  the  streams  during  autumn, 
probably  to  deposit  their  spawn  in  the  sea. 

The  observations  of  the  reporter  on  various  other  species  of 
fish,  and  on  salmon  and  other  fisheries,  are,  like  every  thing 
which  flows  from  his  pen,,  new  and  interesting. 

^2.  Propcrfi/. 

Much  divided,  largest  es'ate  12,000/.  a  year :  property,  at  an 
average,  changes  its  proprietor  every  forty  years.  During  the 
dark  night  of  superstition,  a  man  could  take  no  step  r  specting 
his  property,  or  his  domestic  concerns,  without  liavin^  haif  a 
dozen  or  ascore  of  prie-ts  to  sdvise  him  :  and  he  was  obliged 
to  compound  for  the  safety  of  his  soul,  and  the  secu.ity  ofliis 
property,  by  amp'e  donations  to  the  church.  When  a  man 
died  without  granting  these  donations,  it  was  presumed  to  l)e 
his  intention  to  do  so-;  and  what  was  originally  an  alms,  or 
favour,  was  claimed  as  a  right.  In  our  da^-s,  a  man  tan  hardly 
ventare  upon  any  step  of  impor'ance  without  havi-g  a  posse 
of  lawyers  at  his  elbow  ;  and,  aftei  all.  oft;;n  finds  hirase.f  a* 
far  f¥om  his  purpose  as  if  he  had  not  employed  them. 

3.  Bmldin^s. 

Sixty  gentlemen's  seats  enumerated  ;  not  many  with  hand- 
some bu.Idings.  Farm-honses  and  cottages  nia-'t  wretciied, 
and  slower  of  imp-  ovement  than  in  most  other  counties. 

4.  Occupation, 

Farms  of  all  sizL-s,  but  chiefly  small.  On  the  Grampians, 
Citiniated  by  the  nxmiber  of  sheep  they  will  maintain. 

5.  Implements. 

Old  Sco'ch  plough  still  used  in  a  few  remo'e  places,  and 
found  an  instrument  well  adapted  for  breaking  up  waste  land 
that  is  encumbered  with  the  roots  of  shrubs,  or -"Vith  stones. 
At  no  remote  period,  it  was  usual  to  yoke  four  or  six  horses, 
abreast  in  this  plough.  The  driver  w'alked  backwards  before 
the  horses,  anil  struck  them  in  the  fi>ce  to  make  them  come 
forward.  At  present  this  pough  is  commonly  drawn  by  four 
sometimes  by  six  horses,  which  are  yoked  in  pairs,  and  the 
driver  walks'  beside  them.  But,  except  for  the  jiurposes  al- 
ready specified,  the  plough  which  was  iirst  invented  by  t!  e  Jate 
Small,  near  Dalkeith,  and  from  ban  named  Smail's  plough^ 
is  universally  used. 

A  threslitnir-nuickittCt  of  a  v^ry  peculiar  construction,  adaptetl 
to  very  high  falls  of  water,  ere.ttd  at  llowmuir,  ly  Stirling, 
an  ingenious  man ;  but  is  not  yet  perfected,  and  if  it  were, 
could  never  become  general. 

A  pick  ot  lev.-r  with  a  tread,  used  in  the  same  nrwnncr  as  a 
fnrk  or  sjiade,  for  loosenii  -g  hard  earth  or  gravel :  in  fict  it  may- 
be called  a  one-prong«l  fork. 

6.  Tillage. 

Fallowing  general.  Seed-uheat  washed  with  a  ley  of  sofl 
soap,  to  remove  the  smut.  Potatoes  introduced  to  the'gardens. 
in  1745,  but  not  to  the  fields  for  man.  ye.'rs  afterwards.  The 
late  I>r.  "iValker,  Professor  of  Na  urat'  Hi:itory  in  the  Univer- 
sity of  Edinburgh,  was  in  the  habit,  especially  durfng  year*  of 
scarcity,  of  using  yams  in  place  of  bread  in  his  ownfdtnilr. 
He  cut  them  into  thin  slices^  and  either  boiled  them  over  the 
fire,  or  dressed  them  in  the  i.ying-pan  with  as  much  l.-ntter  as 
prevented  the  pan  from  burning.  When  dressed  in  this  way, 
their  ta^te  was  very  pleasant  ;  and  they  were  used  in  all  cases 
where  bread  is  commonly  used. 

7.  Gardens  and  Orchards. 

A  great  p'ejudice  in  favour  of  covering  wall  trees  with 
nets,  to  preserve  the  blo^soms  from  the  frost ;  woollen  nets  pre^ 
ferred. 

8.  JVoods  and  Plantations. 

Few  woods,  but  many  plantations.  In  the  mosses  the  trunk& 
of  large  trees  found. 

y    Rural  Economy. 

Farm-servants  live  chieflr  on  oatme.?!,.  and  potatoes  and 
milk*  Their  breakfast  is  porridge,  which  is  maile  Iiy  st  rrng 
meal  among  boiling  water,  or  milk,  in  a  pot  ovjr  the  (ire,  wiih 
a  little  salt  ;  and  when  it  cools  it  is  eaten  with  m-lk.  Or  they 
use  hrosCf  which  is  made  by  jKJuring  warm  water  nj)on  meal,  in 
a  wooden  dish,  with  a  little  salt,  taking  care  to  stir  it  well.  'I'his 
too  is  eaten  with  milk,  or  with  beer  which  is  furnished  in 
place  of  milk,  when  the  laWer  Ls  scarce.  Sometimes,  when 
tl,ey  are  in  ahuiTy,  they  mix  the  Hquid  with  the  meal  in  a 
cold  state.  Their  usual  dinner  is  oat-cake,  with  sometimes 
butttr  or  skim-milk  cheese,  and  milk.  Their  supper  i& 
the  same  with  breakfast,  excq>t  that  smnctimcs  they  i»e 
sowens  or  potatoes,  in  the  jdace  of  jwrriilge  or  hrose.  Butcher's 
meat  is  only  used  on  particular  occasions  ;  and  fish  by  those 
who  are  near  the  rivers  and  the  sea-co.'Vit. 

Much  ridicule  has  been  thrown  on  the  Scotch,  on  account 
of  their  immoderate  use  of  oatmeal.  This  has  bi^en  repre- 
sented as  inflaming  their  blood,  and  producing  their  favourite 
disease  called  the  Scotch  fidtlte,  and  other  cutaneous  eruptions. 
But  oatmeal  is  as  much  used  in  some  districts  of  England  a& 
in  tmy  part  of  Scotland ;  and  cutaneous  eruptions  are  much 
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more  frequent  In  some  of  these  districts  than  thev  are  here, 
where  they  are  seUlom  or  never  heard  of.  The  latter  ought 
rather  to  be  ascribed  to  dirty  linen  or  clothinp,  than  to  oat- 
meal, or  any  particular  species  of  food.  Oatmeal,  when  it  is 
sufficiently  diluted  with  any  sort  of  liquid,  is  known  to  be  a 
laxative  aperient,  wholesome,  and  at  the  same  time  a 
strengtlitning  food  for  those  engaged  in  hard  labour.  Engi- 
neers, who  superintend  the  excavation  of  canals,  have  assured 
the  reporter,  that  those  labourers  who  lived  entirely  upon  oat- 
meal and  milk  did  a  third  more  work  than  those  who  used 
butcher's  meat,  beer,  and  spirits.  All  of  the  former  saved 
money,  while  many  of  the  latter  involved  themselves  in  debt. 
As  this  sort  of  work  is  done  by  the  piece,  it  affords  a  fair 


comparison,  not  only  of  the  vholesomeness  of  oatmeal  In 
promoting  health,  but  of  its  iiower  in  supplving  labour. 

All  families  that  have  a  house  of  their  "own  use  tea  and 
wheaten  bread  ;  but  among  cottagers  this  is  a  rare  and  always 
a  ceremonious  entertainment,  at  christenings  and  other  solemn 
occasions. 

Several  agricultural  societies  ;  the  first  founded  by  Dempster 
of  Dunnichen,  an  eminent  improver.  An  account  of  the  na- 
tive plants  and  animals  of  the  county  by  Don,  the  celebrated 
Scotch  botanist,  who  resided  at  Forfar,  possesses  great  interest 
for  the  naturalist.  Indeed  the  whole  survey  ranks,  in  this  re- 
spect, with  that  of  Farey  of  Derbyshire. 


7851.  KINCARDINESHIRE  or  MEARNS.  243,444  acres,  chiefly  of  mountain,  but  containing  about 
one  third  of  culturabic  surface.  The  climate  is  severe  and  hilly.  The  soil  is  gravelly,  mossy,  or  clayey 
and  scarcely  any  where  naturally  fertile.  The  only  minerals  are  lime,  found  in  a  few  parts,  and  granite^ 
whin,  and  freestone.  Improvements  commenced  in  this  county  about  the  middle  of  the  eighteenth  cen- 
tury, and  have  since  been  carried  on  with  great  spirit.     [Robertson's  General  View,  1795.) 

1.   Property. 

In  few  hands :  largest  estate  40,715  acres,  the  rest 
or  ninety  estates. 


1  eighty 

2.  Buildings. 

Some  old  farm  houses  still  remain,  built  of  stone  and  turf, 
and  in  all  respects  wretched  ;  but  as  leases  are  renewed,  new 
farmeries  are  erected  on  the  most  improved  plans,  with  com- 
modious dwelling-houses.  So  much  cannot  be  said  of  the 
cottages,  which  have  undergone  verv  little  alteration  in  struc- 
ture, for  a  long  space  of  time.  The"  habitation  of  the  farmer 
mav  have  advanced  in  elegance  and  accommodation  a  hundred 
fold  ;  but  the  cottager  still  lives  in  the  same  simple  kind  of 
fabric  as  his  ancestor  did  in  the  most  remote  ages  of  civilis- 
ation. A  cottage  built  of  stone  and  turf,  or  more  generally  of 
stone  and  clay,  commonly  consists,  like  the  ancient  farm- 
house, of  two  apartments  divided  by  the  furniture.  In  each 
of  these  there  is  a  lire-place  and  a  window.  The  fire  is  still 
■without  a  grate  ;  but  the  window  has  two,  and  in  some  cases 
four,  panes  of  glass.  The  house  mav  be  about  thirty  feet  in 
length,  and  twelve  feet  (seldom  more)  in  breadth,  in  the  in- 
side. The  walls  never  exceed  six  feet  in  height ;  and  the  roof 
is  covered  first  with  thin  sod>,  and  next  with  thatch,  carefully 
renewed  from  time  to  time,  and  tied  firmly  on  with  straw 
ropes.  The  whole  has  much  the  appearance  oe  a  low  hay-sow. 
Every  cottager  has  a  little  gardtn  or  kail-yard  ;  and  many 
of  them  bestow  much  care,  and  show  no  little  taste,  in  its  cul- 
tivation. Besides  raising  different  kinds  of  coleworts,  cab- 
bages, onions,  carrots,  &c.,  for  the  pot,  they  frequently  have 
rows  of  gooseberry  and  currant  bushes,  together  with  roses  and 
other  rtowering  shrubs.  Some  of  Ihem  decorate  the  walls  of 
their  houses  with  honeysuckles,  or  with  ivy;  and  in  some  in- 
stances with  cherry  and  apple  trees. 

The  furniture  of  a  Mearns  cottage  consists,  in  general,  of 
two  close  wooden  beds,  which  are  so  arranged  as  to  make  a 
separat-on  between  two  apartments  ;  one  or  two  wooden 
chests  for  holding  clothes  ;  a  cask  for  holding  meal ;  a  set  of 
dairy  utensils;  an  iron  pot  or  two  for  cooking  the  victuals  ;  a 
eirdle,  or  heating  iron,  for  toasting  the  bread  ;  and  a  few 
aishes,  some  of  wood  and  some  of  stone  ware  Two  or  three 
chairs  or  stools,  and  a  a  press  or  cupboard  for  holding  the 
crockerj-  ware,  and  the  bread,  the  cheese,  the  butter,  and,  at 
times,  the  whisky  bottle.  A  tea  equipage,  on  a  small  scale, 
has  also  of  late  become  an  indispensable  article  of  cottage  fur- 


niture; for  tea- drinking  has  now  found  its  way  every  where. 
It  seems  to  be  gentle  species  of  ebriety,  which  sets  the  imagin- 
ation and  the  tongue  at  work,  without  incurring  the  imput- 
ation of  drunkenness,  or  breaking  any  one  precept,  human  or 
di%'ine.  AVherever  it  is  once  introduced,  it  keeps  its  ground  a» 
certainly  as  snutf  or  tobacco,  and  becomes  ne-irly  as  inveterate 
a  habit ;  but  happily  it  serves  as  an  article  of  food,  at  the  same 
time  that  it  is  a  luxurious  gratification.  The  value  of  the  furni- 
ture of  a  cottage  may  be  estimated  at  from  ten  to  twenty 
poundsr 

rhe  cottagers  are  moderate  and  plain  in  their  food  ;  but  they 
are  not  so  in  their  clothing.  Hardly  any  thing  but  English 
manufacture  will  serve  them.  At  kirk  and  at  market,  it  ii 
difficult  to  distinguish  the  man  from  the  master,  and  still 
more  so,  the  maid-servant  from  her  mistress.  Either  the  one 
or  the  other  have  seldom  less  than  five  pounds  worth  of  clothes, 
and  often  twice  that  value,  on  their  back  at  once. 

The  inlla/^e  of  Laurence-kirk  was  founded  by  the  lale  Lord 
Gardenstone,  alx)ut  17G0,  and  in  1781  he  procured  a  charter 
by  which  it  was  declared  a  burgh  of  barony,  TlTere  is  an 
excellent  inn  here,  with  a  library  and  museum  for  the  um 
of  the  traveller.  There  is  a  manufactory  of  sycamore  snutf- 
boxes ;  and  the  lands  in  the  neighbourhood  have  been  raised  ill 
value  from  ten  shillings  to  three  and  four  poimds  per  acre, 

3.  Occupation. 

Arable  farms  of  various  sizes  :  many  small  ;  some  400  or  500 
acres.  Hill  pastures  let  in  tracts  by  the  thousand  acres.  One 
farm  occupies  30,000  acres.  Leases  formerly  let  on  periods  of 
two,  three,  and  four  times  nineteen  >ears,  w  ith  sometimes  a 
life-rent  after;  of  late  the  tenn  seldom  exceeds  nineteen  or 
twenty-one  years,  unless  when  great  improvements  are  ex- 
pected to  be  made  by  the  tenants.  The  arable  land  is  culti- 
v;it  d  under  judicious  rotations,  in  which  either  turnips  or 
fa  '.o:\  enters,  according  as  the  soil  is  light  or  clayey.  The 
moi-.niains  are  devoted  to  the  breeding  of  cattle.  There  are 
few  or  no  public  gardens  or  orchards,  but  great  extent  of  young 
plantations,  and  some  patches  of  native  birch  and  hazel  cop- 
pice. The  cattle  are  a  small,  hardy,  kindly  feeding  breed. 
Horses  of  the  Clydesdale  variety  are  reared  by  many  fanners, 
and  most  kinds  of  improved  stock  have  been  tried.  Bees  are 
generally  kept.  There  is  a  good  deal  of  sea-fishing,  and  some 
valuable  salmon  fisheries ;  but  excepting  ropes,  nets,  canvass, 
&c.  there  are  no  manufactures  of  any  consequence. 


7852.  ABERDEENSHIRR  1,270,744  acres,  one  sixteenth  of  Scotland,  and  one  fiftieth  of  the  area  of 
Great  Britain.  The  surface  for  the  greater  part  not  very  irregular,  but  hilly  and  mountainous  in  the  dis- 
trict adjoining  Inverncss-shire :  the  soil  in  general  clayey  and  moory  j  the  climate  milder  in  winter 
than  that  of  Middlesex,  owing  to  tlie  circumambient  sea,  but  the  summers  short  and  cold  ;  the  agricul- 
ture assiduously  pursued,  and  the  protlucts  chiefly  corn  and  cattle  ;  —great  part  planted  with  trees.  The 
report  of  the  county  is  more  than  usually  intelligent,  and  contains  two  preliminary  sections,  on  the  lessons 
which  other  counties  may  derive  from  Aberdeenshire,  and  on  the  improvements  which  this  county  may 
derive  from  others.  Aberdeen  exhibits  a  successful  example  of  spade  and  plough  culture  combined,  in  the 
fimall  holdings  of  tradesmen,  mechanics,  cow-keepers,  and  gardeners  ;  and  may  profit  from  other  counties 
southwards,  by  greater  attention  to  collecting  manure,  employing  women  and  children  in  the  lighter  ope- 
rations of  husbandry,  and  limiting  tenants  to  a  certain  number  of  subtenants.  The  celebrated  Dr.  James 
Anderson  farmed  extensively  in  this  county  at  Mounie,  now  the  property  of  his  eldest  son,  Alexander 
Anderson  Seaton,  a  distinguished  horticulturist     {Keith^s  General  f'icw,  1811.     £din.  Gaz.  1827.) 


1.  Geographical  State  and  Circumstatices. 

No  metals  or  coal,  and  very  little  limestone,  but  abundance 
of  excellent  granite,  which  is  used  for  every  sort  of  building  at 
home,  and  ex|X)rtea  to  London  in  great  quantities.  Be^jdes 
the  durability,  there  Ls  one  other  excellence  attending  the  use 
of  this  stone  ;  the  expense  of  carving  it  has  simphfied  the  style 
of  architecture.  ITie  Braemar  mountains  abound  with  cairn- 
gorms and  other  precious  stones ;  some  topazes  and  beryls 
nave  been  found,  the  latter  of  great  value. 

2.  Property. 

Much  divideci ;  only  two  or  three  large  estates.  Lord  Aber- 
deen's the  most  valuable,  consists  of  i50/K)0  arable  acres,  and 
25,000  waste. 

31  Build  inss. 

A  number  of  ruined  castles  and  leligious  buildings,  and  a 
few  handsome  modem  houses.  An  ample  descriptive  list  of 
gentlemen's  seats,  which  are  very  numerous.  Farm-houses, 
formerly  wretched  structures  of  clay,  turf,  and  thatch,  are 
now  greatly  improved  ;  cottages  improving.  '*  Decent  jann- 
/uniscs  "  first  began  lo  be  thought  of  about  1760.  In  1794,  Dr. 
Anderson  observes  in  liis  report  of  the  county  on  which  the 
present  one  is  founded,  that  they  are  "  for  the  most  pari  very 

Eoor.  This  is,'*  he  adds,  "  highly  impolitic  Nothing  conlri- 
utes  more  to  the  content  and  conveniency  of  a  farmer,  than 
good  and  well  disposed  buildings.  It  elevates  his  mind  ;  gives 
him  spirit  to  pursue  his  oiierations  with  alacrity  ;  and  contri- 
butes, in  many  instances,  to  augment  his  profits.  I  never  yet 
saw  a  tJiriving  tenant  who  had  not  good  nouses.  But  on  no 
account  should  he  be  induced  lo  expend  that  stock  upon 
building  houses,  which  should  be  employed  in  extending  his 
own  proper  business.  It  ought  always  to  be  done  by  the  land- 
lord ;  and,  in  general,  a  good  set  of  houses  upon  a  farm,  will 
bring  Imn  much  greater  additional  rent  than  the  interest  of 


the  money  expended  upon  them  Nothing  will  prove  such  an 
allurement  as  good  buildings,  and  long  leases  on  equitable 
terms."  Since  1794,  when  Dr.  Anderson  wrote  the  above  para- 
graph, we  have  got  farmers  from  Berwickshire,  Angus,  Mearns, 
and  other  soutnem  districts,  who  have  taken  farms  in  Aber- 
deenshire, and  many  of  whom  have  shown  excellent  examples 
in  agriculture,  as  well  as  imi>roved  their  own  capital ;  and  the 
native  farmers  of  the  county,  in  consequence  of  their  example. 
botli  in  requiring  good  hoiises,  and  in  raising  good  crops,  are 
now  in  a  much  more  flourishing  iituaiion. 

4.  Occupation. 

The  greatest  diversity  in  the  si/e  of  farms  ;  from  six  acres  to 
thousands;  scarcely  a  mechanic,  journeyman,  or  master,  who 
has  not  a  farm  of'one  acre  or  two,  or  a  garden  ;  besides  the 
produce,  they  find  the  labour  highly  conduoive  to  health,  by 
counteracting  the  efiect  of  in-door  confinement,  and  prolonged 
unfavourable  bodily  postures,  or  contaminating  respiration. 

5.  J7nplcments. 

Turnips  formerly  sown  from  a  small  tin  box,  nine  inche« 
long,  and  one  inch  stjuare,  with  two  or  three  holes  at  one  end, 
through  which  tlie  operator  shook  out  the  seeds;  thinned  by 
a  part  of  the  blade  of  an  old  scythe  fastened  to  a  bit  of  iron  like 
a  common  hoe ;  the  advantages  of  the  latter  are  its  sharpness, 
but  it  is  easily  broken.    A  child's  cradle  rocked  by  water, 

6.  Enclosures 

Stone  fences,  or  ditches  and  earthen  banks,  the  common 
fences ;  this  frees  the  land  from  loose  stones,  which  alfound 
every  where,  or  serves  lo  drain  it. 

7.  Arabic  Land. 

Potatoes,  as  well  as  various  other  improvements,  fir«t  intro- 
duced to  field  cuUure  after  the  calamitous  year  1782;  not  liked 
by  farmers  so  well  as  the  turnip.  The  reporter  tried  varioua 
expeiiments  in  distilling  &om  potatoes,  which  are  recorded  ia 
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the  Farmeft  Magaxine.  Yellow  turnips  very  much  sown,  and 
^nCTanTprefeiml  by  the  cow-keepers.  Rdta  bkga  in  ^eat 
feu "e;  but  requires  to  be  earlier  sown  than  the  yellow,  and, 
S>n!e^iently,  dUs  not  ad.nit  of  so  thoroushly  cleaning  he 
Sou^d.  cirrot,  beet,  scorzonera,  and  other  roots,  f.-rmont^l 
Si.d  distilled  bv  the  reiwiter,  the  best  spirit  and  greatest  quim- 
mifrom  carrot.  White  beet  grown,  but  found  to  yield  less 
produce  than  turnip,  carrot,  or  cabbafje. 

8.  Gardens  and  Orchards.  .  ^^  ^  ,  „  ..^_ 
The  county  cf  Aberdeen  is  dfctmguished  beyond  any  o'her 
count,  in  the  island,  for  the  preparatory  brauich  of  all  pood 
eardenine,  viz.  treiichmn  the  sail  to  a  proper  depth.  We  have 
fnumero^us  class  of  gardeners  in  the  vicinit,  f  Aberdeen,  ^vho 
cultivate  the  lands  in  the  neishbourhood  "^ 'hat  c.t. ,  and 
whose  pra^  tice  deserves  to  be  g-riierdUy  linown,  and  Keneialy 
hnU^ted.  They,  in  fact,  are  kitchen  gardeners,  seedMnen,  and 
^uiervmen.  They  raise  all  sorts  of  roots  for  'l>fj'>h^'",'?"t  °! 
the  cit'.es  of  New  and  ttd  Aberdeen,  various  seeds  for  tlie  i^e 
of  the  countrv  at  large,  and  nurseries  so  extensive,  ana  so  c.re- 
fil  fuSn^-vd,  that,  bkides  serving  the  landed  proprietors  m 
the  cium^and  tl.e  owners  of  villas  near  the  towns,  Uu;y  export 
coiwiJerable  numbers  of  plants  to  England. 

\  few  good  private  orc'hards;  the  largest  that  of  Ferguson 
of  Pilfour,  of  ten  acres.  The  site  of  it,  near  y  601)  ye.,rs  ago, 
?f,ntkmed'.he  Abbey  of  Deer,  founded  j"  I'^'i'^' ="'' '^e  g^^'^' 
belonging  to  the  monastery.  It  is  a  strikmg  proof  of  thelux^ 
ury  of  the  Romish  clergy,  and  of  their  uneoininon  skill 
raiding  of  fruit-tre«,  that  when  Ferguson  was  laying  c 
new  orchard,  he  found  in  the  abbey  gwden. 
above  three  feet  deep  ;  secondly , 
granite;  thirdi 
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rich  ! 


ow^« ,  -   well-paved  causeway  of 

inilv.  a  b"!d'orpure"band,  one  foot  deep  ;  fourthly, 
seway  of  granit.-;  and  belo*  the  whole,  a  coiisid, ar- 
able depth  of  rich  mould.  No  greater  precaution  could  have 
been  taLn  to  hinder  tlie  roots  of  the  fruit  trees  from  being  m- 
jured,  by  piercmg  into  a  cold  or  wet  subsoil. 

y.  IVoods  and  P  latitat  inns.  ,nn  c„,„« 

In  the  higher  division  of  Mar,  occupy  nearly  100  square 
miles,  in  some  places  very  thickly  planted,  and  in  others  rated 
by  nature,  at  very  different  distances  between  the  "ees-  /Ni'^^'^ 
oiie  third  has  been  both  enclosed  and  planted;  onethiid  ha., 
be- '11  raised  by  nature,  without  either  enclosing  or  planting  the 
Itround  ;  and  the  remainder  has  been  surrounded  bj-^  fences 
for  keeping  out  the  cattle,  and  then  been  stocked  «""  wood, 
raised  &oin  seed,  either  blown  by  the  wind,  or  carried  by  the 
looks,  who,  by  some  instinctive  impulse,  c.irry  the  cones  of  the 
Scotch  pine  in  their  bills,  to  provide  hab  talions  for  Uiar  ort- 
spring.  at  a  remote  period  ;  when  the  seeds  contained  in  these 
cones  become  trees,  in  which  they  may  build  tliiir  nests,  in.s 
supposed  instinct  in  the  rooks  is  more  probably  called  forth 
with  a  view  to  a  firm  surface  to  bre.k  the  cones  on;  ana  on 
,uch  an  open  surf  ice,  also,  the  cones  are  sooner  opened  by  the 
heat  of  the  sun,  which  enables  the  rooks  to  hnd  the  seeds  with- 
out labour.  In  these  higher  districts,  wood  S™"*,  »«''-;"'''>;' 
thvt  the  proprietor  need  only  enclose  an  estent  of  Inlly  Si?i  "J. 
and  thus  shut  out  the  cattle.  The  wind  and  the  crows  wui,  in 
time,  supply  him  with  se.ds.  But  when  these  natural  woo.U 
grow  very  irregularly,  it  is  found  prudent  to  assist  nature,  by 
Swing,  or  occasionally  scratching  into  the  soi^l,  a  number  of 
"eds  of  the  trees  whicft  are  wished  to  be  reared  m  the  vacant 
snares.  The  greater  proportion  of  these  woods  consists  ot 
Scotch  pine;  it  grows  slowly  at  fir.t,  but  is  very  valuab  e. 
Where  the  soil  is  most  baiTen,  and  the  trees  grow  very  slowly, 
he  wood  of  the  Scotch  pine  is  of  the  test  quality.  A  remark- 
able  tree,  at  luvercauld,  was  cut  down  about  forty  years  ago  ; 


and  the  number  of  concentric  circles  near  its  root,  viz.  2-^9, 
showed  it  to  have  grown  and  increased  m  sue  for  'UH  years, 
besides  the  time  that  it  continued  stationary.  Its  wood  was 
declared,  bv  all  who  saw  it,  to  be  much  superior  m  qua  uy  to 
any  that  hid  ever  been  imported  from  the  north  of  Kurope. 
There  are  thousands  of  pine  trees  in  Braemar,  some  of  «  hu  tl 
are  n-aily  six  feet  in  diameter,  which  are  superior,  in  point  ot 
quality,  to  any  wood  of  that  denomination  that  was  ever  im- 
ported into  any  place  in  Great  Britain. 

10.  Impruuements.  ,        ...     ^         .> 
Trenching  has  been  already  mentioned :  within  three  im lies 

of  Aberdeen,  above  SOW  acres  trenched  ;  some  acres  p:ud  Ml. 
per  acre  for  granite  bowlders  for  exportation.  Practice  ot 
trenching  very  general  throughout  the  county. 

Irriaation  adopted  on  poor  iron-stone  clay,  not  worth  two 
shillings  per  acre,  but  raised  in  v  ilue  to  two  pounds.  1  he  ope- 
rator brought  from  Olouccster,  by  Ferguson  ol  I'llfour. 

11.  Live  Stuck.  ^       ^      ,^, 
More  cattle  bred  than  in  any  other  county.     ^•coti:h  cattle 

first  improved  bv  crossing  some  English  cows  sent  /'own  by 
Henrv  V'l  I.  to  his  eldest  daughter,  queen  of  James  IV .  1  he 
prod  ice  was  known  as  the  Falkl.ind  breed.  Williamson's  thiee 
brother;,  sell  annually  i.bont  8U00  head  of  cattle  of  v.irious 
breeds,  in  the  south-country  markt-ts.  They  decidedly  prefer 
the  true  native,  unmixed,  and  raised  by  good  keeping,  to  the 
mixture  of  the  Falkland,  or  Fifeshire  breed,  with  that  of  this 
county :  and  consider  both  these  to  be  much  superior  to  the 
En'di'h,  or  to  an^  foreign  breeds.  They  justly  remark,  that 
tlie^food,  ot  keep.should  be  always  above  the  breed,  and  not 
the  breed  above  the  keep.  They  consider  the  small  highland 
cattle,  which  are  genevally  bougiit  hy  inferior  dealers,  as  too 
restless  and  impatient  for  feeding  weU.  They  prefer  the  nati-te 
low  conntry  breed  to  the  larger  ones,  as  they  are  most  easily 
m  lintained,  more  hardv  in  work,  have  flesh  of  the  linest  gram, 
and  pay  better  in  proportion  to  the  goodness  of  their  keep. 
Every  succt-eding  generation,  for  the  last  thirty  ye.irs,  has  in- 
creased in  size,  and  that  by  good  keeping ;  the  na'.iye  breed  is 
double  its  former  size  (i.  e.  weighs  at  least  double  its  foriner 
wei-ht)  since  the  introduction  of  the  turnip  husbandry.  1  hey 
are  alscj  decidedly  of  opinion,  that  wherever  a  landed  proprietor 
breeds  mo.e  than  one  year  for  family  use,  the  slot  should  not 
be  tied  up,  but  allowed  to  feed  loose,  in  order  to  get  gentle  ex- 
ercise along  with  Lis  food  ;  that  the  second  jear  he  may  bo  put 
to  hich  feeding,  and  be  tied  up,  and  may  l,e  continued  wiin 
tills  hi 'h  feeding  as  long  as  he  seems  to  thrive;  but  that  he 
ought  to  be  killed  whenever  he  loaths  his  food,  or  appears  to 
be  sickly,  or  not  thriving. 

The  sheep  few,  anil  of  a  mixed  breed.  Horses  are  iiaavo 
ponies,  or  purchased  firom  Clydesdale.  Poultry  very  common  ; 
great  demand  for  iggi,  both  for  the  Aberdeen  and  l^ndoa 
markets.  Ked  deer  in  ^T-at  numbers  in  Braemar,  and  roes  on 
the  hills  of  Crojnar. 
12.  Man7/J'acturfS. 

County  long  cele'.i'ated  for  its  woollen  manufactures.  About 
16GU,  (J.nden  uf  Gilconeston,  a  wealthy  sheep  farmer  and  ma- 
nuf.iclurer,  had  a  daugh'.or,  who  married  Lieutenmt  Cadogan 
of  Cromwell's  amiv.  who  afterwards  was  made  a  pe  r,  .md 
from  whom  sprang  the  l)uk  •  of  Richmond,  Earl  of  Leicester, 
Lords  Cailogan,  Vern.y,  Holland,  C.  J.  Fox,  and  the  heads  of 
other  eminent  Englibh  f  imilies- 

WooUen,  linen,  and  cotton,  now  extensively  manufactured. 
Knitting  of  stockings  and  spinning  lint  formerly  common,  but 
little  attended  to  since  the  introduction  of  macbinerv. 


785-1  NAIRNSHIRE  and  MORAYSHIRE,  forming  together  512,000  acres  of  mountainous  surfare, 
nd  some  narrmv  arable  vales,  are  included  in  one  survey.  The  climate  a  utig  the  Moray  !•  r.th  has  ahv.iys 
eett  nTed^o     rs  mUdn^  is  partly  owing  to  its  localities,  and  partly  to  the  general  prevaleuv-e  of  a 

drv  Unt^y  soil      On  the  mountains  the  climate  is  more  sever,.-.   Lead,  iron  lime,  marl  treeslone,  slate  *.( . 


,  _  ,    _•  examp'e,  those  of  tlie  Duke  of 

nd  Earls  oJfFindlater,  Moray,  Fife,  and  Lord  Cawdor. 


been  noted  for  its  mildness, 

are  founS.'but  t^'t^l?  "^^'^'u^Z^^lT^,^ oi  the  others,  only  the  freestone,  to  any  extent 

{^Leslie's  General  View,  IbJO  ) 

1.  Property. 
In  very  laru'e  esta'es  ; 

Gord 

2.  Buildings.  .      ,.     v  c 
Considerable  as  has  been  the  alterations  m   the  houses  ot 

proprielore,  it  is  nothing  to  that  which  has  taken  place  in  those 
of  fimicrs.  I'rkjr  to  the  year  1700,  in  the  dwellings  of  tenants 
there  were  neither  floors,  cei'lng^,  nor  chimneys.  In  a  few  ot 
thein,  the  low  wall  was  rudely  raised  of  stone,  and  clay  mor- 
tir.  and  had  a  small  glass  window  ;  in  one  only  of  t'.ie  apart- 
ments was  any  plaster,  and  it  was  rakeil  over  the  walls  in  the 
most  artless  manner;  a  loft,  on  which  t^e  roof  rested  without 
any  side  wall,  distinguished  a  -lery  few  of  the  most  respectable 
hnbitations.  There  was  in  general  but  one  fire  (which  served 
all  domestic  oicasions)  in  the  apartment,  where  the  SLTvants 
and  master,  whh  his  wife  and  maiden  daughters,  lived  and  fed 
together.  In  the  higher  parts  of  the  dLs'rict,  matters  were 
much  worse.  Now,  upon  every  farm  of  any  consideraUon,  the 
buildings  are  substantial,  commodious,  and  neat. 

3.  Occupation. 
As  in  Kincardineshire ;  but  the  arable  lands  being  generally 

light,  the  turnip  husbandry  is  more  prevalent.  It  is  a  singular 
fact,  that  in  an  island  in  a  lake,  Loughmidurh,  in  this  county, 
the  turnip  is  found  more  plentifully  in  a  wild  state  than  any 
where  el.se  in  Britain.  This  island  contains  a  fortress,  and  the 
reportsfr  conjectures  that  turnips  being  in'roduced  at  an  early 
period  from  the  Continent,  the  small  plot  of  ground  within  the 
walls  could  not  be  occupied  by  any  cop  more  convenient  for 
its  temporary  inhabitants  than  that  of  turnips  and  coleworts. 
It  may  be  conjectured  that  the  last  crop,  probably  sown  from 
31)0  lo'4Ull  years  ago,  had  never  been  gathered.  Until  of  late 
the  turnips'  in  this  island  sprung  up  annu  illy  in  a  thick  bed. 


without  culture.  The  root,  in  some  favoured  situations,  it  is 
said,  had  been  found  of  one  pound  weight;  but  they  resemble 
in  general  the  wild  kind,  having  a  long  root  like  a  small  ra.liOi, 
of  acid  juice,  and  a  rough  pointed  leaf.  Some  plants  of  ri.d 
cabbage  were  also  distnguisned  among  Ihein.  Both  wer.  used 
as  pot-herbs  at  the  tables  of  the  country  people,  on  which  ac- 
count they  were  sometimes  raised  in  th.ir  gardens.  When 
they  began  to  run  to  seed  on  this  island,  young  cattle  were  fi;r- 
ried  in  to  feed  on  them.  The  Rev.  Francis  Forbes,  minister  of 
Grange,  has  seen  rentalsof  the  family  of  Cnikyvar,  from  wh  ch 
it  appears  that  turnips  yvere  paid  as  an  article  of  rent  in  the  end 
of  the  seventeenth  century .  'rhe  quantity  (about  '.100  bushels) 
shows  that  thev  must  have  been  apjilied  as  food  for  cattle.  By 
the  famine  which  unfortunntely  took  place  at  that  period,  how- 
ever, every  agricultural  branch  of  industry  yvas  so  deranged, 
that  this  important  object,  instead  of  being  extended,  was,  even 
there,  wholly  abandoned. 

The  cultivation  of  turnips,  as  a  food  for  cattle,  was  first  in- 
troduced into  this  district,  from  the  coe.nty  of  Norfolk,  by  the 
late  Earl  of  Findlater,  about  the  year  I7(iO. 

When  the  artilit  ial  grasses  and  herbage  plants  were  intro- 
duced, only  regular  g.udeners  yvere  employed  to  sow  tl.em  ; 
now  common  countrv  operatives  perform  the  operation.  Few 
orchards ;  apples  imported  from  Engl.and :  a  few  natural 
womis,  and  extensive  artificial  plantations.  In  general  it  may 
be  observed,  that  in  this,  as  in  the  other  counties  of  the  north. 


,-  description  of 


^^^ 


nt  has  been  tried,  and  such  ; 


;,  burning,  irrigation,  planting, 
road-making,  &c.  carried  to  a  great  extent.  All  the  improved 
implemenis  hive  been  tried,  and  the  reporter  even  proposes  an 
addition  to  them,  in  the  form  of  circular  harrows;  the  circle  of 
caAt  iron,  and  the  tine.^  of  «  rought  iron,  screwed  in  or  fa.stened 
with  nuts  and  screws.  (See./iV-  7787.)  There  is  a  good  deal  of 
fishing  carried  on  along  the  coast,  and  in  the  Moray  Frith. 


78,">4.  The  shires  of  ROSS,  NAIRN",  and  CROMARTY  are  three  adjoining  mountainous  districts,  con- 
taining 2,'2O-l-,S00  acres.  The  soil  is  in  general  light,  sandy,  or  peaty.  Minerals  of  various  kinds  have  been 
found,  but  only  building-stones  and  lime  are  worked.  {Mackenzie's  Gerwrol  I  ietv,  1810.) 


1.  Properfi/. 

Is  in  few  lianils,  and  till  of  late  underwent  but  few  changes. 
Tbei«  are  no  souxces  of  information  froiu  which  a  preci:>e 


knowledge  of  the  state  of  agriculture  in  these  and  other  north- 
ern counties,  previously  to  the  rebellion  in  the  >ear  174.''',  can  be 
derived  i  Lul  firom  what  il  lua  been  :»incc  that  time,  until  about 


iiuUK  I. 


AGRICULTURE  OF  SUTHERLAND. 


1193 


17C0,  It  may  safely  be  concUified,  that  agricultural  knoM-ledg« 
was  neither  sought  for  nor  d.sired.  The  mode  of  management 
vhich  has  l»een  practised  in  thete  counties,  and  in  other  |)arts 
of  the  highlands,  and  which  has  be^^n  handed  down  trom 
father  to  son  for  many  generations,  is  still  to  be  found  in  the 
midst  of  the  most  improved  districts.  We  still  ree  the  arable 
Iind  divided  into  small  crofts,  and  many  of  the  h  lis  occupied 
as  commons.  On  the  west  coast  particularly,  the  ground  is 
5ee:i  covered  with  heaps  of  stones,  and  large  quantities  are  col- 
le.  Uid  on  the  divib-ions  bet\ve..n  the  Helds  ;  so  that  a  consider- 
able portior.  of  the  land,  capable  of  cultivation,  is  thus  rendered 
useless,  by  the  indulgence  of  the  most  unpai"donabIe  sloth. 
The  management  of  the  native  farmers  is  most  destructive. 
The  soil  ot  one  field  is  dug  away  to  be  1-iid  upon  another; 
succeeds  crop,  until  the  land  refuses  to  yield  any 


ana  crop  si 

thing.  Jt  is  then  allowed  i 
pet  time  to  multiply.  Such, 
of  farming  before  the  rebtLii 
been  worse. 


rest  for  a  season,  and  the 

,st  suppose,  was  the  svstem 
cannot  imagine  it  to  have 


fortable.  In  the  capacity  of  servants  to  substantial  tenants,  than 
in  their  present  situation.  The  dwellings  of  cottagers  are  not 
worse  than  tho-e  of  the  native  farmers.  The  same  roof  covers 
men,  women,  children,  c  tt  e,  dogs,  pigs,  poultry,  iSlc.  It  miist 
afford  gre.it  pleasure  to  every  lover  ot  his  countr,*  to  observe  the 
neat  (ottages  tliat  are  erecting  in  evtry  part  of  the  country  ;  but 
it  will  be  long  ere  the  people  will  leam  the  comf<trts  of  cleanli- 
ness  and  the  use  ot  chimneys.  In  many  pi. ices  where  these 
have  been  constructed,  the  people  do  not' use  them,  but  prefer 
br.  aking  a  hole  in  the  roof  of  the  house,  and  lighting  their  fire 
on  the  floor.     Smoke,  they  say,  keeps  them  warm. 

The  occupation  and  management  of  land  is  the  same  as  in 
other  mountain  districts.  Some  grain,  chiefly  oats,  is  raised  in 
the  low  grounds,  with  root  and  herbage  crops,  and  the  pastures 
<ire  devoted  to  the  breeding  of  rattle  and  shiep.  Every  im- 
provement is  tried  by  the  principal  proprietors;  andenligl  "tenul 
farmers  from  the  south  of  Scotland,  accustomed  to  breeding, 
induced  to  settle  on  thtir  estates,  h\  long  leases  and  moderate 
rents.  Fiom  ihtse  the  smaller  native  farmers  trikt  an  example 
sooner  than  they  would  from  the  opferations  of  proprittors, 
which  they  are  ajjt  to  consid«-  as  at  least  of  dul  ious  value. 
\\'htn  a  rent-pajing  farm' r,  however,  adopts  pl.ms  new  to 
them,  the  case  is  viery  different.  Of  woods,  in  this  di  trict, 
there  are  very  few  ;  but  many  plantations  have  been  lately 
made  round  gentlemen's  seats,  especially  Lord  Seafortli's.  In 
isyi,  Colin  Mackenzie,  Esq.  of  Kilcoy,  planted  '^00  acr.^s  with 
5000  trees;  the  sorts,  oak,  Scotch  pine,  larch,  alder,  birch, 
ash,  r-.nd  some  ornamental  trees.  {Hi^fii.  b'oc.  Tram.  vol.  vi, 
p.  258.) 

The  great  post  roads  in  this  district  bave  been  made,  in  part 
by  guvernment,  and  in  part  by  the  proprietors.  'J  h  re  is  a 
cotton  manufactory  at  Cromarty,  and  the  reporter  suggests  the 
idea  of  manufacturing  tar  from  the  trunks  of  fir  trees,  found 
bedded  in  alt  the  mosses  of  this  and  other  highland  districts. 


2.   Buf/d/ng^. 

The  old  highland  tenantry  are  universally  ill  accommodated. 
Thry  live  in  the  midst  of  filth  and  smoke;  that  is  their  chc-ice. 
But  wherever  farms  have  been  laid  out  on  a  projier  scale,  and 
a-e  occupied  by  substantial  and  well-educated  men,  we  find  the 
farm-houses  and  othces  handsome  and  commodious.  Every 
proprietor  who  wishes  to  see  his  estate  rapidly  improved,  will 
erect  suitable  buildings  at  his  own  expense,  before  he  invites  a 
good  tenant  to  settle  upon  it.  The  interest  of  his  money  will 
be  always  clieerfullv  paid;  and  if  the  landlord  agrees  that  the 
rt-pairs  shall  be  mace  hI  the  mutual  exi>ense  of  hiinstlf  and  his 
tsn  mt,  the  latter  will  thrive,  and  the  former  will  never  have 
to  demand  his  rent  t^wce-  The  present  race  of  highland 
tenants  will  yet  find  themselves  much  happier,  and  more  com- 

7855.  CAITHNESS,  39.^,<)80  acres,  three  eighths  of  which  is  deep,  mossy,  and  flat  moors,  covered  with 
heath  ;  three  eighths  mountain,  moor,  and  some  hilly  pasture  ;  and  the  remainder  in  cultivatable  land,  lakes, 
&c.  There  is  very  little  wood,  either  natural  or  artificial ;  but  excellent  lime  and  freestone  On  the  whole 
it  is  one  of  the  coklest,  wettest,  and  most  dreary  counties  of  Scotland  ;  and  is  in  no  way  remarkable,  unless 
icir  being  the  scene  of  Sir  John  Sinclair's  practic;tl  attempts  at  improvement.  Of  these  the  chief  seems  to 
have  been  the  enlargement  of  the  town  of  Thurso ;  of  which,  and  of  various  other  schemes,  ample  in- 
formation is  given  in  the  report,  aud  in  a  number  of  appendices  to  it,  by  Sir  John  himself.  {Hensierson's 
General  View,  1812.) 

1.  Property. 

Is  in  a  few  hands,  and  the  Irish  practice  of  tacksmen  tenants 
exists,  and  has  existed  from  time  immemorial  in  the  county. 
The-»e  ta.  k^inen,  as  they  are  called,  generally  occupy  a  part 
of  the  land  thtmselves,  and  sub-let  tlie  remamder  to  the  small 
fanners,  for  a  certain  money -vent,  payments  in  grain,  customs, 
and  service  (the  latter  in  many  cases  unlimited) ;  so  as  to  have, 
ujion  the  whole,  a  surplus  rent  for  the  trouble  and  risk  of  reco- 
vering; their  rack-rents  from  the  sub-tenants. 

A  few  young  men  from  the  south  of  Scotland  have  been 
brought  to  this  county,  to  supeiint.  nd  the  proprietors'  farms  or 
domains,  for  the  purpose  of  inU'oducing  tht  practice  of  modem 
husbandry.  These,  from  time  to  time,  have  taken  farms  in 
this  county ;  but  whether  their  agricuUural  skill  was  superfi- 
cial, or  that  they  did  not  understand  the  mode  of  farming  best 
adapted  to  this  cold  and  moist  climate,  they  Itave  neither  in- 
creased the  crops,  nor  improved  the  landlords'  farms  placed 
under  iheir  dir.  ction  ;  nor  has  their  industry  nr  skill  produced 
better  crops  on  their  own  farms  than  what  is  raised  by  a  similar 
class  of  (he  county  farmers,  who  have  never  been  out  of  il. 

7856.  SUTHERLAND.  l,87-,000  acres,  chiefly  of  mountain  and  moor;  and  a  climate  about  a  fort- 
niglit  later  than  that  of  Edinburgh.  The  greater  part  of  the  county  is  the  property  of  the  Marquess  of 
Staflbrd,  whose  astonishing,  masterly,  and  successful  improvements  have  been  amply  detailed  in  Loch's 
work,  from  which  we  derived  so  much  information  for  Staftbrdshire  and  Shropshire,  and  to  which  we 
again  recur.  {Henderson's  General  fiew,  S^-c.  Loch's  huprovements  of  the  Marquess  oj  Stojfford,  ^c.  1819.) 

fritl 


The  principal  farmers  in  the  county  under  review  are  intelli- 
gent genUemen,  who  havi  been  for  some  tin.e  in  the  army,orfbI- 
lowed  other  avocations,  either  in  the  southern  counties  of  Scot- 
land or  in  England,  who  work  their  farms  upon  the  principles 
of  modem  agriculture,  as  practised  in  tlie  southern  counties  of 
Scotland,  as  far  as  the  state  of  the  county,  as  to  climate,  roads, 
tlie  means  of  improvement,  markets,  &c.  will  admit,  but  at  a 
much  greater  expense  than  is  done  to  the  southward,  and,  of 
course,  much  less  benefit  to  themse'ves.  In  general  they  have 
other  sources  of  income,  which  enab  e  them  to  hve  in  a  social 
and  comfort  ible  stae  in  soritty  ;  they  are  Lettei  educated  than 
farmers  pa>ing  a  similar  rent  in  England;  agricultural  know- 
ledge, therefore,  is  soon  circulated  amongst  them. 

1  he  smaller  class  of  farmers,  with  but  lew  excep'ions,  are  in- 
dustrious, sober,  sagacious,  and  moral  in  theii  behaviour.  Thfy 
have,  unfortunately,  a  turn  for  litigation,  and  expend  more 
money  than  they  o-.  ght  to  do  in  law,  by  which  their  < ' 
stances  are  often  injured. 


The  estates  of  SiUherlaml  have  only  lately  undergone  that 
change  which  began  to  operate  in  England  as  fir  back  as  the 
reign  of  Henry  VII.  'i'his  change  had  for  its  objfct  the  cre- 
ation of  a  middle  class,  by  the  depression  of  the  barons  and  the 
raising  up  of  the  next  class  of  the  community.  'J'his  obj  ct 
•w.\&  gradually  and  successfully  accomplished  in  Englan<l  by  the 
time  of  Queen  Elizabeth,  and  in  the  south  of  Scotland  soon 
after  the  union  of  the  two  kingdoms:  but  the  highlands,  or 
most  northerly  counties,  underwent  no  change  till  the  discom- 
fiture of  the  pretender,  and  the  abolition  of  the  heritable  juris- 
dictions then  existing  in  the  north,  in  1747.  This  invaluable 
act  having  broi'ght  the  highland  chieftains  within  the  pale  of 
the  law,  and  placed  them  on  the  same  footing  as  the  other 
gentlemen  of  tne  land,  they  began  rapidly  to  acquire  the  same 
tastes,  to  be  occupied  with  the  same  pursuits,  to  feel  the  same 
dcairis,  and  to  have  the  same  wants  as  their  brethren  in  the 
Buuth.  In  order,  however,  to  indulge  thee  prnjiensities,  and 
to  be  able  to  appear  in  the  capital  with  due  effect,  it  was  ne- 
cessai7  that  they  should  convert  thtir  estates  to  that  mode  of 
occupation  most  suited  to  iheir  circumstances,  and  from  which 
thev  could  derive  the  greate^t  income.  Luckily  in  this,  as  in 
everv  other  instance  in  political  economy,  the  interest  of  the 
individual  and  the  prosperity  of  the  state  went  hand  in  hand. 
And  the  demand  for  the  raw  material  of  wool  by  the  English 
manufacturers,  enabled  the  highland  proprietor  to  let  his  lands 
for  quadruple  the  amount  they  ever  before  produced  to  him. 
These  arrangements  continuetl  to  'l)e  carrieu  into  eftect  from 
time  to  time,  in  the  southern  and  central  highlands,  up  to 
about  the  commencement  of  the  French  revolution  war  ;  not 
alw  ays,  however,  without  serious  resistance  on  the  part  of  the 
peoiile. 

The  tiorthem  higfilands  sliil  remained  fo  uttdereo  that  change 
firftjc/i  thr  re^t  of  the  island  had  already/  adopted.  In  this  district 
it  naturally  t  egan  to  be  followed  in  the  counties  situated  near- 
est to  those  into  which  it  had  already  been  introduced.  In 
Iloss-shire,  accordingly,  it  was  undertaken  on  a  great  scale,  in 
1792.  The  dissatisfxtion  produced  was  so  great,  that  the 
most  serious  affrays  took  place,  and  the  military  had  to  act, 
and  blood  was  shed  I  efore  quiet  was  restored.  Between  that 
time  -nd  1S15,  the  greater  portion  of  the  county  of  Suth<rland. 
b-  longins  to  l^ord  and  Lady  Stafford,  w.ns  .-irranged  according 
to  thase  plans  so  universally  adopted.  This  ancii  nt  condition 
of  foc-ety  prevailed  |oTier.r  on  the  o^tate  of  Suthfrland  than  in 
any  other  part  of  the  iAajidj  on  accotmt  of  its  difficult  acccf« 


across  the  Dornoch  and  other  friths,  and  the  total  -^-ant  of 
rorids  in  the  county  till  1S09.  The  estate  of  Sutherland 
(./?^'.  1 151.  «,  a,  a),  including  the  br^rony  of  Assynt  (/>,  /»,  /.),  nnd 
th.-  l.;te  purchases  made  bv  the  Marquess  o^  Stattord,  up  to 
ISly,  was  tomputed  to  cont.  in  more  than  800,000  acr..s.  The 
estate  of  Lord  Reay  (c)  is  more  than  half  th;U  extent;  it  was 
purchased  some  time  ago  by  ihe  Marqcess  of  Stafford,  and  an- 
nexed to  his  own  estate.  The  residue  of  the  county  belongs  to 
ditlerent  smaller  proprietors  (rf  to  »). 

In  1809  was  l>egun  a  line  of  road,  conducted  according  to 
the  best  principles  of  the  art,  and  made  in  the  most  jierfect 
manner,  from  the  town  of  Inverness  by  Beauly  and  Din^u  all, 
to  the  boundaries  of  the  count}  of  Sutbtvtaiid  ;  twoe>CfclIent 
stone  bridge?,  consisting  of  five  arches  each,  l.av.ng  been  huUt 
across  the  Beauly  and  Conon  rivers.  The  two  principal  ob- 
structions tlu-se  roads  had  to  contend  with  and  to  snrniount 
wi  re  those  which  were  occasioned  by  the  two  f  ithsof  Dmnoi  h 
(.^t'.  1131.  1.1  and  of  Loch  Fleet  (2).  The  former,  esp  cially, 
presentid  obstacles  of  considerable  moment,  arising  out  of  tfie 
width  of  the  channel,  and  the  want  of  a  proper  foundation  on 
which  to  constiuct  a  bridge.  If  the  same  nlan  had  betn  fol- 
lowed  in  this  instance,  which  has  been  adopted  on  the  two 
southern  ferries,  namely,  of  ascending  to  the  point  at  w-hich 
the  frith  terminates  and'  bt  comes  a  river,  it  would  have  ca-rii  d 
the  ro.^d  so  mui'h  into  the  interior,  as  to  countt  rbalarce  those 
advantages  which  are  at  all  times  obtain  d  by  th**  substitution 
of  a  bridge  in  the  place  of  the  most  perfect  ferry  which  can  he 
established.  To  avoid  either  of  these  inconveniences,  a  v(  ry 
careful  survey  of  the  whole  frith  was  made ;  and  the  engineer, 
Telford,  determintd  to  recommend  the  construction  of  an  iron 
bridge  of  magnificent  dimensions  (See  an  engraved  view  in  the 
Ed.  Eucyc.)  at  Boiiar,  a  point  where  the  irith  narrows  it&elf 
considerably,  and  above  which  it  again  expands,  though  not 
to  its  former  dimensions.  This  structure  consists  of  an  exten- 
sive embankment,  with  two  stone  birches  of  fifty  .ind  sixty  feet 
span,  respectively;  and  one  iron  arch  of  150  feet  span.  It  cost 
I5,!^71/.  Fromthis  point,  the  heritors  of  Sutherland  havecon- 
structed  a  road  (1,4)  to  Tongue  (c),  the  seat  of  Lord  Reay, 
situated  upon  the  S'orthcm  Ocean. 

In  many  places,  these  roads  are  cut  through  the  hardest 
rock  1  in  others,  thev  are  oblij^ed  to  be  suj'ported  on  lulwarks 
of  solid  masonry.  Expensive  drains  to  protect  them  from  the 
moimtain  floods,  and  bridges  over  the  innumerable  streami 
ihzt  rujh  fruiu  the  hills  in  evcr>  direction,  are  rctiuired.    The^ 
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must  be  fbrnied  of  the  morrt  durable  materials,  and  the  hest  i  three  bridges  of  three  arches  each,  two  bridges  consisting  of 

■workmanship,  to  resist  the  Impetuosity  of  the  torrents.     No-  one  arch  of  fortv  feet  span,  five  of  twentv  feet  span,  three  of 

thing  will  set  this  in  so  striking  a  point  of  view,  as  to  state,  that  1  twentv-four,  six  of  eighteen,  two  of  twelve,' lesiJes  man^  others 

ujion  the  projected  road  toAs-jnt,  a  distance  of  forty -cix  miles,  1  of  inferior  dimensions,  would  be  required.    On  the  Stalford 
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estate  excellent  inns,  often  combining  farmeries,  have  been 
Iiui'.l  in  a  number  of  places  at  an  enormous  expense.  As  an 
example,  we  may  refer  to  one  C/'A''*  1  l^'i.)  containing  an  outer 
kitchen  and  servants'  stair  (a),  with  a  pantry  (/*),  two  best  par- 
lours, with  movable  partition  for  >nreat  occasions  (c),  iirincipal 
entrance  (</),  a  small  parlour  (e),  small  room  (/},  kitchen  (]y), 
back  kitchen  and  servants'  stair  (A).  Over  are  hve  bedrooms, 
and  nine  garrets  for  beds. 

Thus,  m  the  course  of  twelve  years,  has  the  county 
of  Sutherland  been  intersei-ted,  in  some  of  its  most  im- 
)»ortant  districts,  with  roads,  in  point  of  execution 
superior  lo  most  roads  in  England.  And  owinp  to  the 
equally  praiseworthy  exert'oiis  of  the  counties  of  Ross 
and  Inverness,  on  tlie  one  hand,  and  of  Caithness  on  the 
otht-r,  the  same  perfect  means  of  communication  now 
exists,  from  the  bur^'h  of  Inverness  to  the  town  of 
Thurso  upon  the  North  Sea. 

Few  districts  of  Scullurul  possess  so  smtiU  a  proportion 
vf  iam!  Jit  for  cultivation,  compared  with  its  extent,  as 
Sutherland  ;  and  previously  to  the  year  ISll  but  even  a 
small  portion  of  that  was  brouj<ht  into  cultivation. 
Kach  snore  is  fringed  (if  the  expression  maybe  ust'd) 
with  a  narrow  border  of  arable  land,  which,  on  the 
south-east  coast,  extends  from  a  few  hundred  yards  to 
about  one  mile  in  breadth  :  the  interior  consists  entirely 
of  mountains. 

The  lands  were  let  to  tacksmen,  as  in  Ireland,  till  in 
latter  time-?,  wlien  a  certain  district  was  let  to  the 
whole  body  of  tenants  resident  in  each  **  town  or  town- 
ship," who  bound  themselves,  conjointly  and  severally, 
for  the  I'aymcnt  of  the  whole  rent.  This  land  was 
hdd,  as  expressed  in  Scotland,  **  run  rig,"  or  like  com- 
mon field  land  in  England. 

The  effect  of  this  arrangement  was  to  scatter  thickly  a  hardy, 
but  not  an  industrious  race  of  people  up  the  glens,  and  over 
the  sides  of  the  various  mountains;  who,  taking  advantage  of 
every  spot  which  could  be  cultivated,  and  which  could  wiili 
any  chance  of  success  be  a^iplied  to  raising  a  precarious  crop  of 
inferior  oats,  of  which  thev  baked  their  cakes,  and  of  here, 
from  which  they  distilled  tHeir  whiskey,  added  but  little  to  the 
industry,  and  contributed  nothing  to  tlie  wealth,  of  the  empire. 
Impatient  of  regular  and  constant  work,  all  tlie  heavy  labour 
was  abandoned  to  the  women,  who  were  emplovcd,  occasion- 
allv,  even  in  dragging  the  harrow  to  cover  in  the  seed. 

To  build  their  hut,  or  get  in  their  peats  for  fuel,  or  to  ptT- 
fonn  any  other  occasional  labour  of  the  kind,  the  men  were 
ever  ready  to  assist ;  but  the  great  proportion  of  their  time, 
when  not  in  the  pursuit  of  game,  or  of  illegal  distillation,  was 
spL'nt  in  indolence  and  sloth.  Their  hu^s  were  of  the  most 
miserable  description.  Th.-y  wcro  built  of  turf,  dug  from  the 
nuist  valu.-iblc  portions  of  the  mountain  side-  Their  roof  con- 
sisted of  the  same  material,  which  was  supported  upon  a  rude 


wooden  frame,  constructed  of  crooked  timber,  taken  from  the 
natural  wootLs  belonging  to  the  proprietor,  and  of  niosi-tir  dug 
from  the  peat  bogs.  Tlie  situation  they  selected  was  uniformly 
on  the  edge  of  the  cultivated  land,  and  of  tlie 
tures.  They  were  placed  lengthways,  and  sloii 
declination  of  the  hill.    This  position  was  chosen. 


all  the  filth  might  How 


from  the  habitation  i 
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exertion  upon  the  part  of  the  owner.  Under  the  same  roof, 
and  entering  at  the  same  door,  were  kept  all  the  domestic 
animals  belonging  to  the  establishment.  The  upper  poriion 
of  the  hut  was  appro]>Tiated  to  the  use  of  the  familv.  In  the 
centre  of  this  upper  division  was  placed  the  fire,  the  smoke 
from  which  was  made  to  circulate  throughout  the  whole  hut, 
for  the  puniose  of  conveying  heat  into  its  farthest  extremities. 
The  ei*.ect  l.eing  to  cover  every  thing  with  a  black  glossy  soot, 
and  to  ])rodure  the  most  evident  injury  to  the  ajmearance  and 
eyesight  of  those  most  exposed  to  its  influence.  The  floor  was 
the  bare  earth,  except  near  the  fire-place,  where  it  was  rudely 
paved  with  rough  stones.  It  was  never  levelled  with  much 
care,  and  it  soon  wore  into  every  sort  of  inequality,  according 
to  the  hardness  of  the  re.spective  soilsof  which  it  was  composed. 
Everj-  hollow  formed  a  receptacle  for  whatever  fluid  happened 
to  fall  near  it,  where  it  remained  until  absorbed  by  the  earth. 
It  was  im]tossibIe  that  it  should  ever  be  swejtt  ;  and  when  the 
accmiulatjou  of  filth  rendered  the  place  uninhabitable,  an- 
other hut  ^as  erected  in  the  Tjcinitj  of  the  old  one.    The  old 
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nifters  were  used  In  tho  confclrucUon  of  the  new  oottn^e,  and 
ifHit  which  was  abandoned,  formed  a  valuable  co-lsction  of 
manure  for  the  next  crop. 

The  intriHliiclhn  ofthfpot/rio,  in  the  first  instance,  proved  no 
Messing  to  Sutherland,  but  only  increased  this  ^tate  of  wretch- 
edness, inasmuch  as  its  cultiv.ition  required  Ie;s  labour. 

So  lon^  as  tbis  system  just  desrrib  d  remained  in  full  force, 
no  attempt  could  be  made  to  improve  or  meliorate  the  situation 
6f  these  poor  people.  To  better  their  condition,  however;  to 
raise  them  from  such  a  state  of  continual  poverty  and  occasional 
want  ;  to  Mipply  them  with  tlie  means,  and  to  create  in  them 
the  habits  of  industry,  was,  and  i.>  the  bounden  duty  of  the 
owners  of  every  such  property.  And  it  was  not  less  the-r  duty 
to  do  so,  because  the  same  arrangement  which  was  calculated 
to  produce  this  salutary  effect,  was  at  the  same  time  the  best 
suited  to  increase  the  value  of  their  property,  and  to  add  to 
the  general  wealth  of  the  community. 

Tbe  futidamaital  p'  inciph'  nf  tigricidiural  improvement  in  this 
case  was  derived  from  no  speculative  reasoning;,  but  from  what 
has  actually  taken  place  in  a  diilerunt  but  similarly  circum- 
stanctd  part  of  the  kingdom. 

]t  is  well  known  that  the  borders  of  the  two  kingdoms  were 
inhabited  by  a  numerous  populition,  who,  in  their  pursuits, 
ni;inners,  and  general  structui'e  of  society,  bore  a  considerable 
resemblance  to  that  which  existed  in  the  highlands  of  Scotland. 
M'hen  the  union  of  the  crown>,  and  those  subsequent  transac- 
tions which  arose  out  of  that  event,  rendered  the  maintenance 
of  that  irregular  population  not  only  uimccessary,  but  a  burden 


to  the  proprietor  to  whom  the  land  belonged,  the  people  were 
rcmov  d,  and  the  mountains  were  covered  with  sheep.  So  that 
it  had  been  for  a  length  of  time  proved  by  the  experience  of  the 
stock  farmers  of  those  mountain  tracts  uhich  comprise  the 
northern  cli>tricts  of  Engl.ind,  and  the  southern  parts  o  Scot- 
land, that  such  situations  were  pttuliarly  suited  for  the  main- 
tenance of  this  species  of  stock.  Taking  this  example  as  their 
guide,  expenence  had  still  further  proved,  that  tlie  central  and 
western  highlinds  of  Scotland  were  equallv  well  calculated  for 
the  same  end.  Keasonin;;  from  this  success,  and  observing 
that  the  cUmate  of  Sutherland,  owing  to  its  v'-cinity  to  the 
ocean,  and  to  its  bting  considerably  intersected  by  amis  of  the 
sea,  and  much  more  moderate  than  this  latter  district,  it  was 
fairly  concluded  that  this  county  was  even  better  fitted  for  this 
system  of  management  than  the  heights  of  Perthshire  and 
Inverne^s-shire.  The  inferior  elevation  of  its  mo\mt.iins  con- 
tributed still  further  to  this  efTect,  and  held  out  every  encour- 
agement to  adopt  the  same  course  which  had  been  pursued 
with  such  success  in  both  parts  of  the  kingdom. 

The  propricft/  of  converting  the  muuntaimms  parts  nf  the  ennviy 
into  sheep-trnl/fs  was  in  this  way  rendered  evident,  providt-d  the 
peoi>le  could  b2  at  the  same  time  sLttled  in  situations,  where, 
by  the  ex  rrise  of  their  honest  industry,  they  could  obtfiin  a 
decent  livelihood,  and  add  to  the  general  mass  of  national 
wealth,  and  where  they  sliouid  not  be  exposed  to  the  recuiTence 
of  those  privations,  which  so  frequently  and  so  terribly  atilicted 
thtm,  when situatetl  among  the  mountains. 


pic  (f  providing  for  the  lower  class  of  tenants  by  thi 
entuhliahment  if  Jixheries  was  thus  derived  ■  —  It  had  long  beer 
known,  that  the  coast  of  Sutherland  abounded  with  many 
different  kinds  of  fish,  not  oidy  sufficient  for  the  consumption 
of  the  county,  but  affording  also  a  supply,  to  .iny  extent,  for 
more  distant  markets,  or  for  exportation  when  cured  and 
saltrd.  Besides  the  regular  and  continual  supply  of  white  liah, 
with  which  the  shores  thus  abound,  the  coast  or  Sutherland  is 
armually  visited  by  one  of  those  va^t  shoals  of  herangs  which 


frequent  the  coast  of  Scot- 
land. Jt^ecrnc■dasifit  had 
le^ni  pojjitidoutbv  nature, 
that  the  system  for  this  re- 
mote di»tr:ct,  in  order  that 
it  might  bear  its  suitable 
importance  in  contributing 
its  share  to  the  general  stock 
of  tlie  coun^v,  was,  to  con- 
vert the  mountainous  dis- 
tricts into  slteepua  k<;,  and 
to  remove  tl-.e  inhabitants  to 
tbe  coast,  or  to  the  vallcvs 
near  (he  sta.  Siveial  sea- 
p  rts  were  improved  by  the 
»'onstru4-tign  of  piers  {./7^. 
1133.  ij)  and  brtakwaWs 
V»)  ;  and  ihe  plan  of  a  town 
bbing  fcrmed,  the  inn, 
chur.h,  post-office,  market- 
place,  and  other  public 
buildings,  were  erected  by 
Lord  Sutherland,  and  the 
most  lilKr;d  encouragement 


nianufaclurers,  tradisimn, 
&€.,  both  on  a  iar^e  and 
small    scale,  to  cunic   and 


Such  is  tlip  policy  of  Lord  Stafford's  opcra- 
tioas,  in  wnich  he  has  expended,  and  continues  to  ex- 
pend, independently  of  the  cost  of  improvements  on  the 
mansion  (./ii,'.  1151.J  anil  park  of  nunrobin,  immense  sums. 
Hapji.ly  the  success  has  equalled  the  met  sanguine  expecta- 
tions ;  but  for  the  very  interesting  details  of  execution,  our 
limits  ob'ige  us  to  ref*,r  to  the  work  of  Loch,  which,  as  ahready 
observed  (771)5.),  we  consider  of  very  singular  agricultural 
interest. 
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STATISTICS  OF  AGRICULTURE. 


Part  IV. 


7S57.  INVEUNESS-SHIRE.  Upwards  of  7,000,000  of  by  far  the  most  mountainous  region  in 
gcotlatid  It  reaches  from  sea  to  sea  on  the  main  laud,  and  comprehends  many  islands,  wiiich  are  scat- 
tered far  and  wide.  The  hills  and  moors  were  formerly  covered  with  fir  woods,  the  remains  of  which  are 
dug  up  in  all  the  moors  in  abundance.  The  climate  is  rainy,  mild  on  the  west  coast,  but  less  so  on  the 
east  The  soil  of  the  vales  is  loamv  or  gravelly.  The  principal  economical  minerals  are  granite,  lime- 
stone, and  slate  ;  but  lead,  iron,  marble,  Scc.  have  been  found  in  different  places.  The  county  is  remarkable 
for  its  native  tir  woods,  and  for  that  stupendous  national  work,  the  Caledonian  Canal.  Improvements 
were  fir^t  commenced  about  Inverness  by  Cromweir^  soldiers,     [lloberi son's  General  J'l'cWy  IblU.) 


,  an  excellent  fruit  and  forest  tree 


a  limited  time,  the  seller  will  receive  so  much  more  ;  but  if 
the  lean  cattle  fall  in  value,  the  drover  will  get  a  reduction. 

Sheep  are  extensively  reared,  and  t^enerally  of  the  Linton  or 
Lammerrauir  black-faced  sort.  The  Cheviota  are  also  very 
prevalent. 

Horses  either  the  native  pony 
low  coiuitries  farther  south. 

Roes  are  frequent  in  a  wild  state  in  all  the  woody  and  wari 


improved  breeds  fiom  the 


I.  Property. 

In  few  hands  ;  largest.  Lord  Macdonald,of  the  Isle  of  Skve, 
the  only  noblt-man  who  resides  in  the  county.     The  mountain 
farms  are  larjie,  and,  as  in  similar  rases,   reckon  by  miles,  or 
by  the  number  of  sheep  they  are  supposed  to  carry. 
'  '■2.   Gardens  and  Orchards. 

To  be  found  in  a  few  places  ;  and  some  old  pear  trees,  planted 
by  the  monks,  are  still  in  a  bearing  state  at  Heaul 
two  other  places.    There 
nursery  at  Inverness. 

S.   iVoods  and  Plantations. 

The  Scott  h  pine,  for  the  most  part,  took  possession  of  the 
south  side  of  the  valley,  and  made  choice  of  a  northern  ex- 
posure ;  the  birch,  the  hazel,  and  the  oak,  occupied  the  warm- 
est side  of  every  district ;  while  the  aUler  and  a  few  ashes 
ran  along  the  streams.  Not  onW  the  continental  parts  had 
this  natural  mantle,  but  the  islands  of  this  country  appear, 
from  the  fragmtnts  of  trees  found  in  the  mosses,  to  have  been 
at  some  remote  period,  mostly,  if  not  wholly,  under  forests. 
The  only  remains  of  growing  wood  at  present  in  the  islands  are 
at  Portrte  and  Slate  in  Skye,  and  a  little  in  the  island  of  Raasa- 

Trees  were  burned  or  felled  to  make  room  for  men,  by  en- 
larging the  pasturage  of  cattle,  and  atfbrding  fre&h  surface  for 
com.  At  present  the  Scotch  pine  covers  more  surface  in  this 
counts',  than  all  the  other  kim'.s  of  trees  taken  together  ;  and 
the  na'ural  pine-woods  of  Inverness-shire  exceed  the  quantity 
of  this  wood  growing  naturally  in  all  the  r^.-st  of  Britain.  In 
Strathspev  alone,  it  is  reported,  upon  authority  which  cannot 
be  ca  led  into  question,  that  fifteen  thousand  acres  of  ground 
are  covered  with  natural  firs.  On  the  south-side  of  Lochar- 
ka'i^,  of  Glengarry,  of  Glenmorlsfon,  Strathglas,  Glenstra- 
faras,  and  at  the  liead  of  Lochshed,  as  mentioned  above,  the 
bounds  of  country  under  this  wood  are  reckoned  by  miles,  not 
by  acres.  The  oak  woods  of  this  county  are  not  so  large,  nor 
so  '.veil  taken  care  of,  as  they  are  in  Perthshire. 

There  are  exiensive  birch  woods,  the  timber  of  which  is  u^ed 
for  fencing  and  the  coarser  articles  of  husbandry,  and  the  baik 
for  tanning. 

4.   Live  Stocl: 

Cattle  are  of  the  Skye  or  Ky^oe  breed,  usually,  however, 
known  as  the  highland' breed,  and  already  describeil.  (G70*j.) 
The  cows  yield  only  half  the  quantity  of  milk  of  the  breeds  of  the 
low  counties;  generally  from  two  (o  two  gallons  and  a  half; 
but  it  is  rich,  and  productive  of  butler  of  excellent  flavour.  The 
diseases  of  highland  cattle  are  few.  The  manner  of  disposing 
of  cattle  is  as  follows  :  WTien  the  drovers,  from  the  sou'h  and 
interior  of  Scotland,  make  their  appearance  in  the  hii;hlands, 
which  always  happens  during  the  latter  end  of  April,  or  th- 
bfginning  of  May,  they  give  intmiation  at  the  churches,  that 
upon  a  particular  day,*and  in  a  centra!  place  of  the  district, 
they  are  ready  to  imrchase  cattle  from  any  who  offer  them  for 
sale.  The  drovers  are  of  two  descriptions:  either  iho^e  who 
buy  by  commission  for  persons  of  capita!,  who,  being  diffident 
of  their  own  skill,  or  averse  from  fatigue,  choose  to  remain  at 
home ;  or  those  who  purchase  cattle  on  their  own  account. 
Jiuch  address  is  used  on  both  sides,  to  feel  the  pulse  of  tlie 
market  at  these  parochial  meetings,  before  the  price  of  the 
season  is  mutually  settled  ;  and  it  may  happen,  that  many  such 
small  trysts  or  meetings  t-^ke  place  in  different  parts  of  the 
iiighUnds,  before  the  price  be  finally  determined.  The  anxiety 
oii  both  sides  is  sometimes  so  great,  tliat  the  cattle  are  given 
away  upon  a  conditional  contract,  tliat  if  the  price  risei  within 

7858.  ARGYLESHIRE.  2,43:3,000  acres ;  the  eleventh  part  of  Scotland,  and  the  thirtieth  of  Great 
Britain,  and  nearly  the  whole  of  the  Scottish  kingdom  from  A.  D.  503  to  the  subjugation  of  the  Picts  in 
S43.  The  surface  of  the  country  is  rough  and  mountainous:  in  the  northern  parts  "  Alps  piled  on  Alps 
liide  their  heads  in  the  clouds."  The  climate  is  moderately  mild,  very  moist  in  the  vales  and  on  the  coast, 
Ijut  cold  and  severe  on  the  elevations.  The  soil  of  the  vales  is  generally  light ;  the  minerals  are  copper, 
lead,  iron,  coal,  strontian,  freestone,  granite,  limestone,  marble  of  several  different  colours,  slates,  &c.,  but 
the  two  first  are  not  worked  at  present.  There  are  numerous  bays,  inlets,  and  lakes,  in  some  of  which 
excellent  fish  is  caught.  The  county  is  in  no  respects  remarkable  in  an  agricultural  point  of  view  ;  it 
furnishes  immense  quantities  of  cattle  and  sheep  to  the  graziers  and  feeders  of  the  south  ;  and  there  are 
6o:ne  oak  coppices  and  artificial  plantations.     {UnuVt's  General  Viexv,  1810.    Edin.  Gaz.  18i?7.) 


5.   Political  Economy. 

Roads  and  bridges  have  been  going  forward  at  the  expense 
of  Government  ever  since  1745,  and  earlier;  and  the  Cale- 
donian Canal  is  well  known  for  its  magnitude  and  the  excel- 
lence of  its  execution.  There  are  various  fisheries  on  the 
lakes  and  coasts  ;  but  few  manufactures. 

As  one  of  the  obstacles  to  improyfmejj/,  common  to  this  and 
the  other  highland  counties,  and  indeed  to  every  county,  the 
reporter  mentions  the  stubbornness  of  the  common  people,  in 
adhering  obstinately  to  old  and  slovenly  habits.  As  men  ri-^e 
in  years,  Uie  reluctance  to  make  any  uncommon  exertions,  and 
particularly  to  introduce  change  into  any  thing,  which  relates 
to  their  personal  accommodation,  graulually  grows  u^jon  them. 
Having  been  long  accustomed  to  a  certain  course  -of  employ- 
ment, of  gi-atificalion,  of  lodging,  of  dress,  and  of  food,  they 
resist  strenuously  the  relinquishment  of  any  of  these  habits  ; 
they  move  on  in'the  current  of  human  life  mechanically,  like  a 
wheel,  without  any  apparent  alteration  in  their  motion,  unless 
it  be  accomplished  by  some  external  force  ;  and,  if  left  to  them- 
selves, they  never  change  their  course.  This  propensity  to 
remain  the  same  men,  and  to  retain  the  same  customs,  is  more 
unconquerable  among  the  illiterate  and  ignorant,  than  among 
the  learned  or  enlightened  part  of  mankind.  By  means  of  so- 
ciety, of  conversation,  and  of  reading,  the  Utter  acquire  an 
enlargement  of  the  mind,  to  wMch  the  former  are  strangers; 
and  if  they  be  accustomed  to  reflect  on  what  they  hear  and  see, 
they  nre  always  more  open  to  conviction.  When  that  mulish- 
ness  of  the  disposition,  which,  whether  in  the  rich  or  the  poor, 
the  uncultivated  oi  the  refined,  is  still  the  child  of  ignorance, 
take^  fast  hold  of  the  mind,  it  becomes  so  obstinate,  that  it  can 
seldom  or  never  be  removed.  Its  universality  would  lead  to 
the  opinion,  that  it  is  an  original  principle  in  the  human  frame; 
its  progressive  influence,  which  increases  with  age,  and  the 
apoIog>'  which  such  men  urije  in  their  own  defence,  that  their 
fathers  did  such  things  before  tliera,  would  imply  tbat  it  is  tlie 
efil-ct  of  imitation. 

The  rejMirter,  notwithstanding  the  above  sentimen's,  goes  on 
to  state  that  he  considers  tbat  the  prosperity  of  the  world  ^^ould 
be  more  promoted  by  the  ster.dinfos  and  obsunacy  of  men  living 
in  error,  tlian  it  would  be  by  a  spirit  of  fickleness,  and  a  desire 
of  change.  It  might  easily  Le  shown  that  the  real  meaning  of 
such  a  sentiment  is,  tliat" those  who  are  a'ready  prosperous, 
that  L«,  those  who  have  already  a  sufficient  share  of  the  good 
things  of  life,  will  stand  least  chance  of  losing  what  they  have, 
while  things  remain  as  they  are.  The  prosperity  of  the  world, 
it  unfortunately  happens,  has  hitherto  been  too  frequently  un- 
derstood to  mean  the  prosperity  of  those  only  who  are  already 
prosperous.  This  state  of  things  is  in  the  natural  course  of 
the  progress  of  society  from  darkness  to  light :  but  it  will  pass 
away  in  its  turn,  nnd'the  time  will  come  when  the  prosperity 
of  a  people  will  really  mean  what  the  woids  import.  When 
this  time  arrives,  what  the  reporter  would  proba!>ly  call  fickle- 
ness, and  a  desire  of  change,  will  be  found  to  have  had  some 
share  in  bringing  it  to  pass. 


1.  PropeHy. 

In  the  hands  of  156  owners.  Farms  of  the  stnallor  size 
reckoned  by  .-.cres,  the  largest  by  miles.  One,  supi>osed  to  be 
the  largest  in  Britain,  is  eighteen  or  twenty  in  lai^th,  by  three 
or  four  miles  in  breadth  ;  several  contain  from  two  to  ^ix  square 
miles :  object,  as  in  Inverness -shire,  the  breeding  of  cattle 
chiefly,  and  next  sheep. 

2.  Improt*ements. 

Have  been  made  by  most  of  the  proprietors  :  some  plans  of 
farmeries  are  given  by  the  reporter.  One  is  circular,  and  con- 
sists chiefly  of  cattle  sheds ;  but  the  elevation  is  of  that  mongrel 
Gothic,  which  is  displayed  in  most  of  the  modem  highland 
chateaus.  The  fin-share'  or  Argjieshire  plough  (26IS.)  wasin- 
vented  in  this  county  by  the  reporter. 

S.   Woods  and  Plantations. 

Tl  ere  are  about  30,000  acres  of  coppice,  chiefly  oak,  birch, 
and  hazel,  which,  bein-i  now  valualjle  for  the  bark,  and  the 
jjoles  to  be  used  as  spokes  for  wheels,  is  beginning  to  be  en- 


closed from  the  sheep  by  stone  walls.  The  Duke  of  Argyle  it 
the  chief  planter,  and  his  larch  plantations  are  of  great  extent, 
and  contain  an  immense  quantity  of  valuable  timbor.  The 
oldest  and  largest  of  the  trees  at  Inverary  are  supposed  to  have 
been  plantetl  by  the  Marquess  of  Argyle  between  the  years  1650 
and  16G0.  Ttio^e  of  the  next  largest  size  and  age  were  raised 
from  the  seed  by  Archibald  Duke  of  Argyle  (called  a  iree- 
monger  by  Walpole),  in  174G  or  1747.  These  consist  chiefly 
of  larches^  New  England  pines,  spruce  and  silver  firs. 

4.  Live  Stock. 

Cattle,  the  west  highland  breed  ;  the  best  in  the  districts  of 
Argyle,  Lorn,  Hay,  Colonsay,  and  Mull. 
Sheept  tUl  lately,  much  neglected. 
Horses,  a  hardy  native  breed,  larger  than  the  pony, 

5.  Political  Economy. 

RiHuh  as  in  Invemess-sliire.  A  canal  from  the  coal  works  in 
Camphelton  to  the  sea:  few  manufactures.  An  agricultural 
society  at  Kintyre- 


78.^9.  The  HEBRIDES,  including  BUTESHIRE,  consist  of  nearly  300  islands,  eighty-six  of  which 
are  inhabited,  and  contain  2,037,760  acres  of  rocky,  hilly,  and,  in  some  islands,  mountainous  country,  with 
a  severe,  unsteady,  moist  climale,  and  a  soil  generally  light.  Almost  all  the  minerals  are  found  with 
wliich  the  continental  part  of  Scotland  is  furnished.  Slate,  lime,  granite,  marhle,  and  freestone,  are  in 
ffreat  abundance  ;  and  coal  has  been  found  in  various  places,  though  it  has  not  been  successfully  worked. 
Steatite,  or  soai^stone,  from  which  porcelain  is  manufactured  ;  fullers'  earth,  and  a  great  variety  of  ether 
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economical  minerals,  besides  rare  and  curious  species,  are  found  in  diffL-rent  islands.  {Headrkk^s  Survey^ 
1796.    Macdonald^s  General  View,  1811.    Edin,  Gaz.  1827.) 

1.  Property. 
In  the  hands  of  forty-nine  proprietors ;  highest  rental  18,000/. 

and  acres  31'.i,5U0.  A  creat  many  tacksmen.  Those  of  Hay 
are  said  to  *'  combine  with  the  spirit  and  depant  hospitality 
indigenous  to  this  coiintn,  the  acmracy  in  dealing,  the  punc- 
tuahty  in  paving,  and  all  the  useful  qualifications  of  first  rate 
low  country  farmers.  It  must  not  be  forpotten,  in  mentioning 
the  order  of  tacksmen,  that  they  are  exceedhisly  useful,  and 
often  necessarv ,  for  maintaining  good  onier  and  govemmen!  in 
the  countrv.  "M'ithout  their  aid,  the  etlorts  of  the  cltrgy  and 
otficers  of  justice  would  be  painful  and  unavailing:  and  there- 
fore they  "out; ht  "ot  to  be  lashly  banished,  were  tbey  to  t>e 
viewed  in  no  other  liglit  than  merely  as  subsidiary  to  the  police 
and  moral  administration  of  the  Isles. 

2.  Buildings. 
F;irm-houses  throughout  the  Hebrides  are  cither  houses  of 

tacksmen,  oftenants,  or  subtenants.  Tacksmen's  houses,  though 
stiti  far  behind  those  of  considerable  farmers  in  the  pri-icipnl 
counties  of  England  and  the  lowlands  of  Scotland,  are,  how- 
ever, in  general,  beginning  to  be  tolerably  decent  and  comfort- 
able;  and  on  all  the  large  estates  they  "have  been  very  much 
improved  within  the  last  twenty -five  years.  Most  of  tisein  are 
1  ow  built  of  stone  and  lime,  and  roofed  with  blue  slates,  two 
stories  high,  and  furnished  with  kitchens  and  other  accommo- 
dations. In  many  instances,  indeed,  the  office-houses  are  stilt 
in  a  deplorable  state,  but  even  these  are  rapidly  in^.proving ; 
and  should  this  order  of  f  irmers  exist  for  halt  a  ceniurv  lonj^er, 
their  houses  will,  probably,  be  as  commodious,  and  their  ofTice- 
houses  as  Judiciously  planne<I,  as  tiiose  of  the  same  description 
of  men  in  any  part  ot  Great  Britain. 

The  houses  of  the  occupying  tenants  are,  generally  speaking, 
•wretched  hovels,  and  lho-.e  of  the  subtenants  nasty  and  miser- 
able beyond  description.  Fennant  describes  them  as  habit- 
ations made  of  loose  stones,  without  cliimnev  or  doors,  excepting 
the  faggot  opposed  to  the  wind  at  one  or  other  of  the  apertures 
permitting  the  smoke  to  escape  in  order  to  prevent  the  pains 
of  suffocation.  Furniture  corresponds  :  a  pot-hook  hangs  from 
the  middle  of  the  roof,  with  a  pot  hanging  over  a  gratcless  lire, 
filled  with  fare  that  may  rather  be  called  a  permission  to  exist 
than  a  support  of  vigorous  life:  the  inmates,  as  may  be  sup- 
posed, lean,  withend,  dusky,  and  smoke-dried. 

It  cannot  Iw  denied,  that  this  picture  is,  in  some  degree, 
realised  in  a  few  of  the  Hebrides,  even  at  the  present  day. 

The  cottages  in  the  Heliride-  are  almost  universally  so  miser- 
able, both  in  plan  and  execution,  that  they  deserve  mention 
only  as  proofs,  that  a  >ensible  and  sagacious  race  of  men  may, 
by  a  combination  of  unfavouriible  circumstances,  not  only  be 
gradually  brought  to  endure  privations,  which,  to  their  equals 
in  other  countries,  would  seem  intolerable,  but  also,  in  the 
course  of  time,  they  may  lose  the  power,  and  even  the  will,  of 
surmounting  them.    Three  fourtlis  of  the  40,000  cottagers  of 
these  isles  live  in  hovels  which  would  disgrace  any  Indian 
tribe;  and  many  of  them  are  found  on  islands  of  the 
first  rank  in  point  of  population  and  extent.    At  least 
7000  of  the  natives  of  Lewis  (for  instance)  know  no- 
thing of  a  chimney,  table,  glass  window,  house  floor- 
ing, or  even  hearth  stone,  by  their  own  experience  at 
home  ;  and  what  we  call  their  furniture  is,  as.  may  be 
imagined,  wretched   and  scanty   beyond  description, 
corresponding  with  their  shabby  exterior. 

In  the  woods  of  the  park  at  Bute  were  formerly  fine 
specimens  of  Swiss  cottages  and  other  fancy  wooden 
buildings,  {fig.  1135.) 

3.  Occupation. 

In  estimating  the  size  of  Hebridean  farms,  the  com- 
mon plan  is  to  attend  to  three  leading  objects:  first, 
the  number  of  live  stock  which  the  farms  in  question 
can  maintain  ;  secondly,  the  number  of  bolls  of  grain 
which  can  be  sown,  or  of  ploughs  requi-itefor  their 
tillage;  and,  thirdly,  the  quantity  of  ke  p  that  can  be 
made  upon  Uiem. 

Grazmg  farms,  whether  for  sheep  or  cattle,  must 
gradually  beenlarged;  and  kelp,  or  merely  agricultural 
rarms,  must  as  naturally  become  limited  and  confined 

in  point  of  extent.     The  hay  on  many  of  the  grass-  ,      ,  r.      ,  ■.  j 

farms,  and  sometimes  the  corn  on  arable  grounds,  is  obliged  and  yieldmg  at  an  average  little  returns  for  the  seed  sown,  and 
to  be  dried  by  hanging  on  poles,  trees,  or  rods  (  fo.  I13G.),asin  soraetnnes  lost  altogethei  by  the  depredations  ot  cattle,  or  by 
'  ■    eden.       ■>        ^    °       ^  '••'*'  accident  in  a  late  harvest,  is  a  barbarous  spectacle,  which  must 

I  t  nr  gradually  vanish.     It  will  soon  give  way,  as  it  has  already  done 

lioO  Yi\  Islay,  Cotonsay,  and  part  of  Skye,  to  improved  systems  of 

tillage." 

6.  Gardens  and  Orchards. 
It  is  not  to  be  expected  tliat  much  should  be  done  in  garden - 

inu,  in  a  district  of  which  bv  far  the  greater  part  of  the  propri- 
etors are  non-resident,  nor  is  the  climate  suitable  for  that  art. 
The  winds  are  too  violent,  and  the  sun  too  shy  of  showing  his 
face.  Until  trees  and  other  sorts  of  shelter  become,  therefore, 
more  general,  the  gardens  and  orchards  of  the  Hebrides  will 
probably  be  little  more  than  aw  empty  name. 

7.  fi'oods  and  Plantations. 
In  the  sixteenth  century  it  appears  most  of  these  isles  were 

covered  with  woods,  and  even  so  late  as  Buchanan's  tiire. 
One  exhilarating  remark,  however,  occurs  to  the  traveller  who 
traverses  those  bleak  and  woodless  recesses,  amidst  the  mel.m- 
cholv  impressed  upon  him  by  comnarinc  their  present  aspect 
vith  the  description  which  he  reads  in  Buchanan  and  Monro, 
namelv,  that  where  trees  have  formerly  grown  they  will  grow 
again;  and  that  any  regions  which  were  onre  ^hellered  mid 
adorned  hv  the  hand  of  nature,  mav  still  be  m  a  far  hight-r  de- 
gree improved  and  embellished  by  the  industry  of  r 


5.  Arable  Land. 

Tillage  is  in  its  infancy  over  the  Hebrides,  in  all  the  isle» 
northward  of  Mull ;  excepting  half  a  dozen  farms  in  Skye,  a 
part  of  M'l^eod,  of  Rasay's  estate,  two  farms  in  Uist,  ano  a 
little  latelv  done  in  Lewis,  near  Stornaway,  and  by  Campl»ell, 
of  Islav,  on  a  small  island  between  North  Uist  and  Harris. 
These  improvements  have  been  carried  on  within  the  last  fif- 
teen years. 

It  would  he  rather  ludicrous  than  useful  to  describe  the  til- 
lage generally  practised  in  the  Hebrides  ;  and,  accordingly,  we 
shall  not  dwell  upon  it,  or  insult  the  common  sense  of  the  na- 
tives, by  serJouRly  requesting  ihem  to  abandon  the  many  barba- 
rous customs  which  have  so  long  disgraced  their  country.  A 
man  walking  backwards,  with  his  face  toward^?  four  horses 
abreast,  brandishing  his  cudgel  in  their  noses  and  eyes,  to  make 
them  advance  to  th;  ir  enemy,  followed  by  a  ristle-plough  etn- 
plosing  a  horse  and  two  men,  the  three  commonly  altogether 
sup'eriluous,  still  followed  by  four  horses,  dragging  clumsy  har- 
rows, fixtd  by  bair  ropes  to  their  tai's,  and  almost  bursting  their 
sp-nal  marrow  at  every  tug  and  writhing  of  their  tortiu-ed  car- 
casses.   All  this  cavalcade  on  giouud  unenclosed,  undraiued. 


4.  Implements. 

Some  are  nearly  pe<uliar  to  the  Hebrides,  as  the  caschrom 
or  crooked  spade  (./<>,'•  1157.),  which,  in  two  parishes  in  the 
Isle  of  Lewis,  entirely  supersedes  the  use  of  ploughs  in  the 
raising  of  com  and  potatoes.  The  great  advantage  of  this  in- 
strument is,  that  it  enables  the  operator  to  work  in  mosses  or 
boes,  where  no  horses  can  walk,  and  in  stony  ^ound  inacces- 
sible to  the  plough.  Many  districts  of  Harris  and  of  Skye 
would  l/e  unsuscepiible  of  tillage  without  it.  Its  superiority  to 
thecommon  trenching  spade,  or  to  any  tool  which  penetrates 
the  ground  perpendicularly,  is  very  great,  resulting  both  from 
the  ease  with  which  the  operator  wields  it,  and  the  length  of 
the  horizontal  clod  which  its  powerful  lever  enables  him  to 
turn  over. 

The  ristle^  or  sickle  plough  {a  sort  of  paring  plough),  is  used 
for  c-utting  the  strong  sward  of  old  land,  or  the  tough  rooU  of 
plants,  which  would  otherwise  greatly  impede  the  passage  of 
the  plough. 


In  Bute  tl 


u*:  V..-  late  Lord  Bute,  in  Islay  Campl>ell  of  Shawfield, 
Skye  Lord  Macdonald,  have  planted  extensively  and 
fullv,  and  other  proprietors  are  following  the  exannp^. 
The  presei'it  Marquess  has  almost  natuiaUsed  the  turkey  m  th« 
plantations  of  Bute  Fark. 
8.  Live  stock. 

The  ancient  Hebridean  breed  of  cattle  is  now  no  longer  to 
he  found.  Some  persons  imai;ine  it  to  be  the  Skye,  others  the 
Mull,  and  others  again  the  T^wisorLong  Island  variety.  A 
person  habituated  to  accurate  observations  on  cattle,  can  easiiT 
distinguish  those  different  breeds  from  one  another,  and  all  of 
them  from  the  larger  breed  now  introduced  into  Islay,  Colon- 


l!<j:» 


fony  years  ago,  and  still  mS^P  m  T  '"  'J"*  "''"'^  Hebrides 
breeds  takenlogether'  2.  The  J  ,Zn'T, ',''''1'  i*"^  '"'>•='•  '^'o 
the  south  of  Scotland  and,  3  tC  Jrirt'''^''=-*^i^'^'*  ^^eep  of 
Cheviot  breed.  The  hi5nri»n 'r  ■  ^^"  '""'"'n,  fine-u-ooiW 
linos  in  the  Orkneys    '""""^  ^^"S  ha.  a  large  flock  of  JL 
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i  a  mortal 


»e  «;?.■„ i;!'^S;^/„»J,^,^r^ed?f  horses resem 
/late  ,nd  surface.  I  is  sma'Tiuv/  i^T  '^'^'^^'on  of  cli 
and  hardy.  1,  possesses  the  prominent  mavt'^o?''"'''.^  ''""''"- 
thL,  sort  ot  animal,  i.  e.  it  is  stronlr  n^,l  ^  . ,  "^  jertection  in 
?nd  proper  si.e  fo^  its  work,  heriivna^i^n^'  "'SI  '-'°°^'  ''''"" 
and  veiy  easily  tent  in  J^„,i  j'-P*"™''  Kcod-temnered 
Highlands  of  ycoa"i„«^?^^™"^„"™:,  I'  -  foond.  inM'^ 
li^nd,  Tyrol,  Hungary,  and"lvSw^°n.,-'  *'"«'™.  -"^witzer- 
nalion  in  shape  i^id  siz  "  in  aM  Vhl  k",';^' J""*  «''"'  '■"'<=  va- 
The  average  height  of  »hat~,l»  h  """>■  d'*"-i<.-'s  of  Europe, 
from  twel^  to  thirteen  hands'-^butth^^  .'h"?'"''  ''"^^  ' 
horses  in  Mull,  Jura,  and  the'  no«h^^  °  .""^  '"""■'■  '™ants' 
eleven  or  twelve  h.mds     Tliev  are  h,T^  "''^;  "i^'J'  e^^'^'ls 

ceeding  two  dozen  in  number  in  fl/°,'hlT,"K'  '5™''  ""'  " 
has  hitherto  been  dnno  f™  i  i^-      ■  '"^  Hebrides,  very  littl 

prevenJinKi.  ftom  degeneraSr*^  ^'^  '''"'  '°  P^^^' 

Hebg'^«.  ^Pfjl^.'^e^ -f  bo-  of  h^^^^^^^^^  ^^  ,^^ 

ally  vanished,  since  their  mo,.»  ; ,.'  ^--t^mat  pork  has  eradu- 
lowlandsofScoaand^'dfiSni^'"""'^  com.ection  uiS  The 

ceSclrlSf^";^  cottftur'^  T  ^r"'  -'-"s,  and  i„ 
ever  wood  is  to  be  reaped,™  i'e"ndosS:''i'!rrd^-  .""'  ^^e?! 
n:th  attention,  thev  must  be  I  af,Vfh^f  /'''•'^.''"'^  preserved 
bro.s.„  than  gracing  aiuLat  th^tt im^'^Va^^'e"ferT.^Svt 


^|5^Sdi^-«j7Ji5;sS^S:r:i^^ 

indeed    the  great  wan?-V"t  L The  Hrh'^^T'^'-''^*'^"  animal   ; 
mals,  but  of  food  in  uinter  ind  f.,?      '/"  '^  "°'  that  of  an,! 
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-—  -.-.J  ucbi  possiD  e  for  the  loimtrvT^  —  '"^'^>  Perhaps, 
due  attention  to  feeding  and  .^./^  to  support,  and  may,  b^ 
handsomest  pairs  aTbrfiie?.  !"  ^.<''>'<'"ng  the  strongest  and 
rid  dot  "^"l'^"'^''     '^h  "b'eVof  sEalrL'°  ""  '""^"-'^ 

other  interestJof'  thf  c°o1  nS'^'Ifi^'l'J"'"^  <he  agric^ltlro'cr 
and  food  might  accrue  from  breemn/a  '  S,'=^'''-"'™  °^  "'•alth 
hogs,  for  which  these  i>Ies  aboim^fn  ™™P-tent  number  of 
tremely  well  adapied.  But  all  the  .  **  '"  Pot-itoes,  are  ex- 
on  progressively  and  slowW  innlf  ""P'-o'ements  must  go 
tram  of  other  airicultural, ml  ^  ™"*'  advance  in  tl^P 

a  ^"///.c-afFro,"?,',!;' ''"°""""'=^'  i-Provemcnt"'  "'" 

-  a  •tt^y'^ryretSljare"'  l?^"''''^ '"  «"'-■  ^^'ay,  and  Sk  e 
equal  po/uon  of  Europe^  populatTon  'nlir^^^  "  cknars.''Tj 
s^  few"''  ^"?-  "^'  """^n^eS  l-o  es  and V:!I"."™P«"S  "'* 

|X«r^„;^-.p^gS?^™>^- 

Sall^lt'iuTo'f '^Vn^-J  P'<^""F- of  th^fe 

inen^fy^^iTSfC-'^Sft-urT^',^^^^^^^ 

and  altho'u'gt  ifdoL^S'^e^all  other  p"a?S'o?'s''S7; 

^xr^^'Uirk^^o^y^i^'p™'^^^^^^  ""^ '"  '^  '"•^^^■ 
^^So-f:-thtfiSSl^^-:.S;r|; 

accordingly  preserved  f™i,"  °' Hebndean  economy  •  an  I  i  Sf 
h:m  to  dlsple  ofVt  at  a  L^i'  ''^'Pa  character,  which  enil  1^ 
Hebrides  oEs.  Th  s  r^Su'n^'''^.'^  ','«„  the' average  rf  'he 
S^rJ^nrofZ-^S-'l^/^'^/a^tt-e^nn^tfr^ 
u.Vm,fed„Ttl,t?ay:Lld'sro1,2P^f;<?''^/'^>-"«k%fj^e^^^ 
greaUy  dunmish  -the  vate  ?fl'^;l"'i,l"fli'7"r'"=»'* ^ch 
f  oil  many  Hebndean  estates. 


sheep.  ■  Thesoil  is  general i;"pe"t'mos°s  or'L,  T"  -"'"■^  ™r 
e  founS  in  som^ePf  Jf,ra;l^s.''%'.l;^Lia/?'i,  clay. 


™lf  S  i;;^t;\;^  ^s-iif  ^^;;f"j^"5^he  soil  isse.d^ 

Husbandry  is  i„  a  very  tackwaTd'^sf^'J^'"^K°"  a  b«l  of  rock^ 

a!nro;i"ib"e^--;itfXiS^^^ 
s^as::^".4i^i''i¥^"v'''^^^^^^^^^^ 


nA    :V~"r"-'   "'   ^""^-^  '    '"^  crop  is  EP] 

'',t'f.';?.'5r„«'l.tft!l'.'Ke  b^eginning-ofS-ep-Jemue,    ,t 
lales  and  storms  which  folic 


-— -  ..    iv  remain  ti     after  tJie  lie 

frequently  lost  from  the  viole,«  „5V  ,"  "  "-i-^--i.uei, 

the  autumnal  equinox.  Exceot^someT'  ^'°™s  which  fol 
trees,  and  a  few' juniper  bush«  ^^t  ","""'''  ^'""^^  and  h 
be  seen  :  the  olimat?  is  varS'ble  f^J^  ^  "'^^  °'  "^htub  is  to 
storms  of  wind  and  rain  m^nJlii'  *  l"^  ""'  healthy;  violeiu 
even  in  the  month  ofSun™  a^tf  c^ckX"'  "'"■"  '''«  -'a^^ 
tat,on.    From  the  shortness  of  the  Vit      ""  Progress  of  v^g. 


agreeable  flavour.    Till  within  ,),„ 

™however,theygrow^muchC.%Vd',,:^™ 
anci  ff ',^L?-fl'?.' .'^.'^'-'i.'ies  in  these  islands  is  the  circtim 


iHanti-  '^^fey^^l^^S  jVequenJiyTalhS-on'^^^ 
supposed  ,0  be  o'f  AmSc?„  '^d  MW^^'df-^  ''■'^''"*'  ^^  are 
the  JMimAsa  sciSndens  are  the  V„.f^  Indian  origin.  Pods  of 
rnanne  shells,  and  evLTxoUc  f^^f,'  irT"'  *'^""S^  ^^^. 
shore  in  violent  weather     Therl  !'  '^°  sometimes  cast  on 

fowl  m  the  Orkncys/and  eailS^,,„"*  '"^">'  varieties  of  wiM 

smalFhorses,  black  caftlihl^^'--   T""*  principal  animalsf  re      other  parts  of  the  is'ands  i,  wJiP'k- 1""^''^  of  trade  in  the 

scabl.  ,h„  -"-  i.remarklbfeforTtsfo'fm^r  actually  ill  of  ,1; 


■• —  '   >"'•".  1).  j93. I  ■'  ^' '"  ^K"".  JJifihl.  Hue 
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manufacture  of'^^o^^^^S^^^-toftheiThaX'an^ 
fineness,  and  in  their  h"h„£Tc,^,?  "'"'"'^  of  extraordina?^ 

ar"e^^on-a-LtirS#g^ 


.p.      ..  '  •"-""J  fquaily  di 

.irS^^SiSErS^'^^to-'- 

on  •f"^^;,"V°"r''  ^""'"imes  t^e  m<^sOT  neTi  """f  "V  bottom 

|P,»|--nd!Vu?r-S'i^^^^^^^^ 

Shetland  horjes  are  well  known  ?m,  are  used  for  fuel.     Th? 
exceR<lin„  ,™  !,._.._  .''".  Known.  Uiey  are  very  small,  rarrT 
nd  are  reloi.,-^*..-!  c*    .,'. 


-•■'"";'"  "orses  are 

exceHhng  ten  hands  in  height  Vr.H'V^""' ."^"^  small,  rarely   I   hn.'.L.r';'"^"'""'""  and  of  tlTe  rude^V^^r.'"  "'""^ '^orst  pos- 

i-».- -.,.,... j,«s^~g,...  teg HS&S^sBSBB^ 


ra.T;Xo;r.s;?rE;;^sL\^u'^ff'''^T>°f=">"^^^^^^^ 

P.i?o?s1,~Tn't5V°r 

o^agoa..    Theisland.Srw"^?^iip-,f^-!i.a,"^,]-2,5-£      S;*is.^.^^  ^  P°«-^-  ''-- - i« "b^eS^«rb^l!^!'"Si;' 
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milder  and  more  equable  than  that  of  England  ;  and  with  the  dry  soil,  as  Wakefiold  remarks,  is  admi- 
rably adapted  tor  pasturage  and  occasional  aration. 

1S6'3.  Of  the  ogricultural  circumstances  of  Ireland  generally,  we  have  already  given  a  condensed 
account  (807),  and  shall  here  submit  some  brief  notices  as  to  each  county.  Tliese  unavoidably  present  a 
degree  of  sameness  incompatible  with  much  interest  or  instruction.  There  are  agricultural  surveys  of  but 
a  few  of  the  Irish  counties  ;  so  that  we  have  drawn  our  resources  principally  from  the  coi>ious  and  highly 
interesting  work  of  Wakefield,  and  some  more  recent  statistical  writers  and  tourists.  When  the  first 
edition  of  this  Encyclopedia  appeared,  the  statistical  portion,  as  far  as  respects  Ireland,  was  objected  to 
in  the  Irish  Farmer's  Journal,  as  representing  the  agriculture  of  Ireland  as  being  in  the  same  state  in 
182J  as  that  in  which  it  was  in  1816,  the  date  of  Wakefield's  Ireland.  We  have  noticed  this  in  tlie 
Gardener's  Magazine  (vol.  iii.  p.  *C21'.)»  and  have,  since  then,  used  every  exertion  in  our  power  to  procure 
later  information  from  books  or  correspondents,  but  without  much  success.  In  tact,  from  all  that  we  have 
been  able  to  learn,  we  are  compelled  to  conclude,  that  even  now  (IHoO)  agriculture  in  Ireland  is  inot 
materially  different  to  what  it  was  in  the  time  when  our  text-book  (Wakefield)  was  first  publi.siied. 

786k"  DUBLIN.  228,211  acres;  one  eighth  in  mountain  and  waste,  a  tenth  in  buildings,  roads, 
rivers,  &c.,  and  the  remainder  in  arable  and  pasture.  {Atxhcr's  Statistical  Survey,  &c.  1801.  Sup,  Enci/c 
Brit.     Edin.  Oaz.  1827.) 


The  climiite  of  this  county  is  drier  than  that  of  some  others  ; 
east  and  north-east  winds  are  leiis  frequent  than  in  Kiij^land, 
hut  storms  from  the  south-west  and  west  are  more  frequent. 
Average  number  of  dry  days  in  Dubhn  lor  teh  years,  179 ;  or 
nearly  half  the  year  wt-t,  and  half  dry. 

The  soil  is  generally  shallow,  and  the  substratum  almost 
univeisally  a  cold  clay.  There  is  very  little  turf  bog  in  the 
northern  parts,  but  some  considerable  tracts  among  the  moun- 
tains in  the  south.  Freestone,  ^anite,  Irish  slate,  ochres, 
jiotter's  clay,  marl,  beautiful  pebbles,  porphyry,  crystals,  lime- 
stone, and  limestone  j^ravel,  aoound  in  various  parts. 

Landed  property  m  this  county  is  a  much  more  marketable 
commodity  than  m  most  other  districts  of  Ireland.  'J'here  are 
here  no  large  territorial  domains.  Leases  vary  in  their  terms, 
but  commonly  include  a  life,  for  the  purpose  of  creating  a  vote. 
Farms  are  in  general  very  small  near  the  city,  seldom  more  than 
twenty  or  thirty  acres;  but  at  a  distance,  from  50  to  150  acres. 

The  farm  buildini^  are,  for  the  most  part,  very  insutlicient. 
Near  the  city,  the  fences  are  of  white  thorn ;  but  in  the  remote 
parts,  they  are  nothing  more  than  a  bank  and  ditch.  Lime, 
limestone  gravel,  and  marl  are  used  as  manures.  The  city  of 
Dublin  might  alfbrd  the  means  of  enriching  a  tract  of  several 
miles  around  it ;  but  its  street  dung  is  so  little  valued,  that  it  is 


sometimes  brought  to  Scotland  by  coasting  vessels  as  ballast, 
and  much  of  it  is  thrown  into  the  Liffey. 

On  the  arahle  lands,  two  crops  of  wheat  in  succession,  and  after 
these  two  of  oats,  without  fallow  or  green  crop,  afe  frequent  y 
taken,  according  to  Archer.  Oats  and  potatoes  are  the  standard 
crops.  Barley  is  not  cultivated  extensively.  The  natural 
jiastures  are,  with  few  exceptions,  of  an  inferior  quality.  There 
are  tew  or  no  flocks  of  sheep  in  tlie  posse^bion  of  farmers.  In 
the  city,  and  within  four  miles  of  it,  about  If.OO  cows  were  kept 
in  May,  1801,  according  to  Archer,  where  there  were  formerW 
near  7000.  The  old  Irish  breed  of  cows  is  almost  extinct,  and 
their  place  is  supplied  by  the  short-horns  and  other  breeds  from 
England.  Fuel  is  scarce  and  dear  ;  peat  and  bog  of.en  cannot 
be  procured,  and  the  tenant  is  obliged  to  substitute  straw,  or 
any  other  combustible  material  that  he  can  gv-t. 

There  is  a  considerable  sahnon  ^fishery  on  the  Litfey,  in 
which  also  abundance  of  eel  and  pike  are  caught.  There  are- 
sea  fisheries  of  herrings,  white  hsh  of  different  kinds,  and 
oysters  both  in  natural  and  artificial  beds  ;  the  shells  of  some  of 
the  fed  oysters  have  been  found  as  large  as  a  horse-shoe. 

The  manttfactitres  of  the  county  are  chieHy  of  linan  of  dif- 
ferent kinds,  but  they  are  of  little  importance.  The  colonial 
commerce  with  Dublin  is  considerable. 


ISSr).  WICKLOW.    500,000  acres,  in  great  part  mountains  and  bogs,  and  without  inhabitants.     (Fra- 
zer''s  Survey  of  Wicklow^  1801.     Sup.  Encyc.  Brit.) 


The  climate  so  mild,  that  the  myrtle  flourishes  in  such  pro- 
fusion, as  to  have  been  sometimes  used  for  making  stable- 
brooms-  The  common  laurel,  Tortugal  laurel,  and  Arbiitus 
attain  a  great  size,  and  can  scarcely  be  recognised  to  be  the 
same  shrubs.  Dublin  is  supplied  with  early  potatoes  and 
house-lamb  from  the  sea-coast  of  M'icklow,  the  climate  of 
which ,  according  to  Mr.  AVakefield,  is  decidedly  dil!i;rent  from 
that  of  the  rest  ot  Ireland.  This  is  the  only  part  of  that  country 
where  he  ever  saw  grapes  growing  out  uf  doors. 

Metallic  ores  are  supnosod  to  abound ;  copper  and  lead  have 
been  worked,  and  gold  has  been  found. 

There  are  no  navigable  rivers  or  extensive  lakes.  Some  of 
the  streams  precipitate  themselves  from  considerable  heights, 
forming  beautiful  cascades ;  the  most  remarkable  one  is  at 
Powerscourt,  where  the  water  falls  from  a  height  of  360  feet. 

Landed  proyerttj  in  the  centre  of  the  county  in  large  estates : 


Earl  FitzwilUam's  nearly  100,000  acres.  The  sea  coast  is 
much  divided,  and  abounds  with  villas,  the  temporary  residence 
of  the  wealthy  citizens  of  Dublin.  *'  It  appears  to  me,"  i,a;s 
Wakefield,  *'  to  contain  more  gentlemen's  seats  than  tlK-  same 
space  in  the  vicinity  of  London."  The  common  period  uf 
leases  is  twenty-one  years  and  a  life.  PoUtoes,  and  all  the 
usual  kinds  of  corn,  are  cultivated  ;  but  turnips,  clovtr,  and 
other  ameliorating  crops,  only  partially.  M;u-1  and  limestone 
gravel  are  the  principal  manures.  Irrigation  is  practibed.  A 
breed  of  fine-wooUed  sheep,  peculiar  to  the  mountains  of  this 
county,  exhibit  the  only  traces  of  a  distinct  race  of  short-wooMed 
sheep  in  Ireland. 

The  herriiifijisltery  in  the  bay  of  Wicklow  is  the  best  in  Ire- 
land  after  Galway.  Flannels  are  extensively  manufactured, 
but  scarcely  any  linen. 


786fi.  WEXFORD.  597,760  acres,  mountainous  on  the  north  and  west,  a  light  soil  and  tolerable  cultiva- 
tion on  the  east,  and  in  other  parts  a  cold  stiirelay,  unimproved  by  cultui-e.  {Wakefield,  F?-aze}-'s  Survey 
of  Wexford,  1807.     Sup.  Encyc.  Brit.) 


The  climate  is  mild  and  favourable  to  the  p'owth  of  timber, 
which  abounds  here  more  than  in  most  counties.  There  are 
some  large  myrtles  in  the  open  gardens. 

The  lajided  estates  are  large,  from  2000/.  to  10,000/.  a  year, 
and  firms  of  various  sizes ;  but  there  is  little  of  that  minute 
division  which  is  common  in  other  parts  of  Ireland ;  nor  are 
thei*  any  rich  graying  farms.  Dairies,  at  which  the  princi|)al 
article  is  butter,  are  numerous ;  but  generally  under  bad  ma- 
n<igement.  The  cows  themselves  are  of  a  very  inferior  descrip- 
tion ;  and  the  same  character  belongs  to  their  sheep,  which 
forms  a  very  inconsiderable  part  of  the  live  stock.  In  their 
modes  of  cultivation,  however,  the  farmers  here  are  more  ad- 
vanced than  in  many  other  parts  of  the  island.    The  baronies 


of  Forth  and  Bargie  have  been  long  noted  for  their  great  crops 
of  barley  ;  beans,  tco,  are  cultivated  with  success,  as  well  as 
clover  and  turnips;  the  drill  system  is  common  for  potatoes, 
and  preferred  to  any  other  method  ;  and  lime,  though  bvouglit 
from  a  distance  at  a  great  expense,  and  also  marl,  are  vury  ex- 
tensively employed  as  manure.  The  tenamry,  including  the 
cottars,  are  accordingly  in  a  much  better  condition,  indus- 
trious, provident,  and  many  of  them  comj)aratively  wealthy. 
Here,  as  in  Cork  and  VVatei-ford,  whole  tields  are  kept  under 
furze,  which,  in  this  mild  climate,  is  pretty  much  used  as  fuel. 
The  bakers  employ  it  for  heating  their  ovens,  of  which  a  con- 
siderable number  are  employed,  as  a  good  deal  of  wheatea 
bread  is  consumed  in  these  counties. 


7867.  KILKENNY.  510,000  acres,  mountainous,  but  with  some  rich  and  beautiful  vales  on  the  banks 
of  the  Barrow,  Suir,  and  Noire,  and  a  climate  so  mild  that  in  winter  the  thermometer  seldom  falls  below 
the  freezing  point,  while  in  summer  it  ranges  between  seventy  and  seventy-live  degrees.  There  is  less 
humidity  than  in  Dublin  and  Wicklow,  as  well  as  less  of  the  east  and  north  winds.  {Tighe's  Survey  of 
Kilkenny,  1802.     Sup,  Encyc.  Brit,    Edin.  Gax.  18'^.} 

Property  in  land  is  in  several  large  estates,  and  many  of  a 
moderate  extent,  not  exceeding  a  rental  of  WOOL  a  year.  The 
principal  proprietors  are  Lords  Bexborough,  Ciiflon,  and 
(_h-mond.  The  leases  are  in  general  for  three  lives,  and  part- 
nership leases  are  common,  though  prohibited  on  one  of  the 
largest  properties.  On  this  estate  Uie  tenant  is  allowed  to 
transfer  his  lease  to  one  individual,  but  not  to  divide  his 
farm. 

Of  the  husbandi-y  the  most  important  department  is  the 
dairy,  which  extends  over  the  greater  part  of  it.  The  most 
considerable  dairies  are  in  the  district  called  the  Welsh,  or 
Walsh  Mountains ;  a  tract  of  dry  grassy  land  fit  for  tillage,  but 
still  in  its  natural  state,  and  not  enclosed.  About  2000  Irish 
acres  of  the  land  were  held  in  1800  by  one  family,  who  kept 


This  county  has  many  romantic  situations,  ornamented  with 
country  seats  ;  and  its  flat  districts,  where  the  tillage  farms  are 
more  extensive  than  in  most  parts  of  Ireland,  present  a  pros- 
pect very  different  from  what  is  often  met  with  in  that 
country - 

The  imV  is  for  the  most  part  on  limestone  of  good  quality,  and 
some  of  the  valleys  of  extreme  ftrrtiHty-  There  are  very  few 
boi^  ;  for  the  land  declining  about  500  i'eet  from  the  northern 
to  the  southern  boundary,  the  water  which  falls  upon  the  sur- 
face is  carried  oft' with  sufficient  rapidity  to  prevent  its  making 
the  ground  marshy.  The  largest  colliery  in  Ireland  is  at  Castle 
Comber,  near  the  northern  boundary  of  the  county.  It  is  a 
stone  coal  raised  in  immense  pieces,  but  of  a  sulphurous  quality, 
which  renders  it  disagreeable,  and  sometimes  noxious  ;  and  it 
is,  therefore,  less  fit  for  being  used  in  families.  For  this  reason, 
and  also  from  the  great  expense  ^t  which  it  is  raised,  Knglish 
coal  is  used  in  preference,  even  within  a  few  miles  of  the  works. 
There  are  several  quarries  of  marble,  chiefly  of  a  black  colour, 
of  which  a  few  tons  are  exported.  Excellent  sandstone  and 
manganese,  and  iron  and  lead  ores,  have  been  observed  in 
different  parts. 


120  cows.  The  cattle  are  not  for  the  most  part  housed  in 
winter,  and  only  those  that  are  about  the  time  of  calving  get  a 
little  hay  on  the  fields,  where  thehorses  also  aj-e  kept  all  the  year. 
They  fatten  pigs  to  the  weight  of  five  hundred  weight.  The 
produce  of  the  best  dairies  is  one  hundred  weight  and  a  half,  or 
three  firkins  of  butter  per  cow,  and  each  cow  requires  from  one 
and  a  half  to  three  Irish  acres.    The  practice  ot  letting  cows  to 
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dairymen,  which  is  common  in  Munster,  is  but  little  known  in 
Kilkenny,  the  cows  beIon:^in^  to  the  dairymen  them'.elves, 
■who,  m  .^ome  situations,  breed  them  on  their  own  farms,  and 
in  others  prefer  buying  them  at  a  proper  age.  Too  little  atten- 
tion 1^  paid  to  ckMHliness  in  their  dairies,  especiallv  in  tlie 
north.rn  district ;  and  for  this  reason,  according  to  V\''akefield, 
though  Irish  butter,  when  txesh,  is  preferable  to  any  in  Europe, 
yet  it  "  is  in  the  lowest  estimation  in  the  London  market,  as  it 
is  almost  alwavs  ht-aTily  salted,  and  very  fiequently  tastes 
smoky,  fishy,  and  tallowy."  The  cattle  of  this  county  are  a 
mixed  race  fi-om  the  native  breed  and  the  English  long-horned, 
and  their  sher-p  have  been,  in  some  parts,  improved  by  the 
Leicesters.  The  iVlerinos  have  been  introducea  within  these 
few  years  by  iMessrs.  Nowlan,   the  proprietors  of  a  woollen 


factory,  who  have  now  600  of  the  pure  race ;  and  they  find  that 
both  the  quality  and  th?  weight  of  the  fleece  have  improved 
since  the  sheep  were  imported.  The  usual  rorn  crops  nre 
raised  here,  but  clover  and  other  green  crops  not  in  a  suitable 

Kroportion.  It  is  the  custom  to  work  oxen  intermixed  wi'h 
orses,  in  teams  of  six,  or  three  pair  deep,  tbe  oxen  placed  fore- 
most. Vet  the  fallows  are  better  managed  here  than  in  any 
other  part  of  Ireland.  Irrigat  on  has  been  practised  for  many 
year-;,  but  not  extensively.     {Snp,  Enci/c.  Drit.  Kilkenny.) 

Snlmon  are  caught  in  the  rivers,  and  sent  to  Dublin  packed 
in  boxes  of  ice.  M'^ooUen  is  the  chief  manufactuie.  Alessrs. 
Nowlan  and  Shaw  produce  excellent  superfine  clot's,  from  an 
establishment  as  celebrated  in  Ireland  as  that  of  Owen  at 
Lanark  is  in  Scotland. 


78fi8.  KILD  ARE.    392,397  acres,  four  fifths  arable,  meadow,  and  pasture,  and  the  rest  bog.  {Ratvson's 
Survey  of  Ki/darey  1807.     Sup.  Encyc.  Brit.) 

Part  of  ihe  Doff  of  Allen  and  other  simiHr  tracts  occupy  a 
large  portion  of  the  wstem  side  of  this  county.  The  surface  is 
varietiby  a  numberof  smdl  hills  and  gentle  derhvities;  but  for 
the  most  p-rt  it  is  flat  and  nearly  level ;  and  when  viewed  from 
a  commanding  station,  presents  a  rich,  and,  on  the  banks  of 
its  rivers,  a  beantif-il  landscape.  The  Curragh  c£  Kiklare,  ex- 
tending to  at-out  .^000  acres,  has  bien  long  celebrated  for  the 
softne->s  of  its  turf  and  the  fineness  of  its  pastures.  But  the  cli- 
mate  of  KUdare  is  said  to  be  more  moist  than  that  of  any  other 
part  of  Ireland,  which,  if  tlie  statement  be  correct,  is  a  very 
unfavourable  circumstance,  as  a  clay  soil  prevails  very  gene- 
rallv,  and  much  of  it  is  exceedingly  tenacious  of  moisture. 

There  are  a  few  large  estates  in  Kildare,  particularly  the 
Duke  of  I.einster's,  which  extends  over  a  third  of  the  county  ; 
and  several  proprietors,  according  to  Wakefie'd,  have  from 
6000/.  to  70110/.  a  vear ;  yet  many  are  less  considerable,  and 
property  seems  to  lie  more  divldeii  here  than  in  most  of  the 
other  districts  in  Ireland. 


The  common  size  offm-ms  is  from  ten  Irish  acres  to  200  ;  and 
these  farms  are  frequently  held  in  partnership.  Large  firms, 
however,  are  less  rare  iiere  tlian  in  the  arable  tracts  of  tbe  other 
counties.  The  leases  were  formerly  for  thirty -one  years,  but 
are  now  mostly  for  twenty-one  years  and  one  life.  All  piri-.h 
and  county  taxes  are  paid  by  the  tenant.  ^\'ilh  few  exceptions, 
the  course  of  cropping  is  the  same  as  it  has  been  for  a  century, 
viz.,  fallow,  wheat,  oats.  Potatoes  are  universally  cultivatetl. 
Oxen  are  employed  in  ploughing,  and  horses  for  carriages ; 
but  in  many  instances  oxen  and  horses  are  mixed  together  in 
the  plough  team,  which  sometime^  consists  of  six,  and  never 
less  than  four  animals.  A  number  of  mules  are  also  kept  on  tlie 
farms. 

There  are  several  streams  and  two  canals.  A  woollen  manu- 
factory at  Celbridge ;  and  a  catholic  seminary  at  l\la\  noo»h  for 
above  200  students. 


7869.  KING'S  COUNTY.    457,000  acres,  half  of  it  bog,  mountain,  and  waste;  and  the  remainder 
arable,  meadow,  and  pasture,  of  a  medium  quality.    {Coote's  Agriculmral  Survey,  1801.  5//;*.  Encyc.  Brit.) 

been  erected  by  some  of  the  proprietors,  were  for  some  time 


The  Bog  of  Allen  occupies  a  considerable  tract  on  the  north- 
east coast,  and  the  mountains  are  on  the  side  of  Queen's 
County.  The  soil  of  the  arable  land  is  either  iiiOorish  or  gra- 
Telly ;  the  former  productive  in  dry,  and  the  Ijtter  in  moist 
seasons,  but  neither  of  them  naturally  fertile.  Limestone  and 
limestone  gravel,  the  means  of  their  improvement,  abound 
every  where.  The  pastures,  though  in  many  parts  fine,  are 
not  luxuriant;  better  adapted  for  sheep  tlan  cattle,  and  very 
favourable  to  the  growth  of  fine  wool.  Much  of  the  mountain 
district  has  an  argillaceous  soil,  thickly  interspersed  with  rocks 
of  sandstone,  and  a  deep  irreclaimable  bog  often  occurs  at  its 
base;  but  towards  the  centre  of  this  ranee,  where  1  me  tone 
prevEuls,  there  is  much  good  pasture  ;  and  here  the  base  of  the 
hills,  which  is  composed  of  a  stiff  clay,  produces  abundant  crops 
of  com. 

LantJed  property  is  in  large  estates,  and  many  of  their  owners 
do  not  reside  ;  but  much  of  the  land  is  held  on  leases  in  perpe- 
tuity, and  the  holders  of  these  form  a  respectable  class.  The 
trihcipal  proprietors  are  Lords  Digby,  Ilosse,  and  Cliarleville. 
'arms  were  formerly  very  large,  not  unfrequently  of  the  extent 
of  2000  acres  ;  hut  their  size  has  been  diminished,  and  such 
as  are  considered  large  do  not  now  exceed,  on  an  average,  400 
English  acres.  Many  are  as  small  as  twenty  acres,  though  the 
medium  size  of  the  smaller  c'ass  mav  be  double  this.  Mo?-t  of 
the  arable  land  is  tolerably  enclosed;  chiefly  wiih  hedges  of 
■whitethorn,  which  grows  here  to  a  great  size.  Partnership 
leases  and  sub-tenantcy  are  less  common  than  in  some  other 
parts  of  Ireland  ;  yet  the  condition  of  the  tenantry  and  tbe 
peasantry  does  not  seem  to  be  materially  more  improved.  The 
farm-buildings  of  every  description  are  generally  very  bad;  the 
cottages  in  particular;  and  yet  those  who  have  been  long  ac- 
customed to  these  miserable  cabins  are  said  to  prefer  them  to 
more  comfortable  dwellings  IJii^.  1138.),  which,  after  having 


allowed  f 


I  stand  unoccupied. 

1138 


^Vheat,  oals,  barley, 
and  potatoes  are  the 
most  common  crops. 
The  average  produce 
of  wheat  is  no  more 
than  sixteen  bushels ; 
of  harlcy  and  oals  it  is 
about  thu*ty-two  bush- 
els;  and  of  potatoes 
only  four  tons  per  acre. 
Both  oxen  and  hordes 
are  employed  in  la- 
bour ;  the  plough  is 
sometimes  drawn  by 
only  two  of  either ;  in 
a  few  instances  by  two 
heifers  ;  yet  this  and 
their  other  implements 

are  not  generally  of  a 

good  construction.     The  threshing-machine  has  been  in  use  in 
ih  s  district  for  about  twenty  vears. 

The  lex/sts  were  formerly  for  thirty-one  years,  or  three  lives  ; 
but  the  more  comnwn  period  of  late  is  twenty-one  years,  to 
which  the  life  of  the  tenant  in  possession  at  the  end  of  it  is  fre- 
quently added.  Some  ten;mts  hold  for  lives  renewable  for  ever, 
paying  a  renew  " 

fall  of  every  life.     Mod 
agiinst  alienating.     Nothing  is  so  much  cor 
the  tLnantry  as  the  mode  in  which  tithes  ar 
There  are  no  considerable  manuJUctureSf 
minerals  worked. 


ipliined  of  among 

;  collected. 

lo  fisheries,  and  no 


7870.  QUEEN'S  COUNTY.  384,000  acres,  generally  of  a  level  surface,  three  fourths  of  which  is  of  a 
productive  soil  cultivated,  and  the  rest  bog  and  waste.  (Coote^s  Agricultural  Survey,  180L  Sup.  Encyc. 
Brit.) 


Coal  of  the  Kilkenny  kind  (7867.)  is  the  only  mineral  worked ; 
but  there  is  iron  ore,  freestone,  marble,  &c.  in  different  parts. 
The  Barrow  and  Nore  are  navigable  rivers. 

Estates  are  from  5000/.  to  1.5,OuO/.  a  year,  and  upwards. 
Some  of  the  most  valuable,  having  been  let  on  perpetual  leases, 
afford  a  large  income  to  the  lessees.  It  is  tbe^e  lessees  who 
form  the  middle  class  of  g  -ntry,  with  clear  incomes  of  from 
100/.  to  800/.  per  annum,  obtained  from  tenants  to  whom  their 
I«nds  are  sublet  at  rack-rent,  and  commonly  in  very  small  f.^rms. 
Here,  and  in  King's  County,  Wakefield  observed,  some  of  the 


he  t  farming  in  Ireland,  with  much  more  attention  to  a  sys- 
tematic course  of  cropping,  and  to  keeping  the  land  in  good 
heart.  Oxen  and  hors.es  are  used  for  the  plough,  thef.rmer 
generally  preceding  the  latter.  A  good  deal  of  cheese  is  made 
here  for  the  Dublin  marker.  In  other  respects  the  rural  eco- 
nomy of  this  district  does  not  dither  maturiilly  from  that  of  the 
Irish  counties  already  described. 

The  manufUctures  are  linen  and  coarse  woollens,  but  to  no 
great  extent. 


7871.  CARLOW.  220,098  acres,  of  undulating  surface,  with  some  hills  and  mountains  ;  the  lowlands 
a  fertile  loam,  and  the  uplands  a  light  gravel ;  one  tenth  in  mountains  and  bogs,  {il'akejicld's  Statistical 
Accoujit,  S(C-     Yoiaig's  Tour,  8(C.     Sup.  Encyc.  Brit.) 


The  minerals  are  various,  but  little  known. 

There  are  no  large  estates  in  this  county ;  and  very  little 
minute  description  of  property.  The  hiring  tenant  is  generally 
tbe  oci-'upier,  except  of  small  pieces-  There  are  some  excellent 
flocks  of  long-woolled  sheep.  Four  shetp  of  the  Irish  breed 
and  five  of  the  English  are  called  a  *'  collop,"  and  three  coUops 
are  allotted  to  two  arres  of  the  best  land.  For  its  dairies.  Car- 
low  is  not  excelled  by  any  county, in  Ireland.  The  farmers 
spare  no  t'oub'e  or  expense  to  procure  good  cows.  From 
twenty  to  fifty  are  genera'ly  kept ;  and  during  the  season  each 
f°%Pr***^"''^^»  on  an  average,  about  one  hundred  weight  and  a 
half  of  butter.  The  dairy  system  pursued  in  Devonshire,  Dor- 
setshire, and  some  of  the  northern  counties  of  Ireland,  of  letting 
cows  to  dairymen,  is  followed  here  ;  but  this  custom  was  more 
prevalent  when  the  Catholics  could  not  1.  gaily  purchase  land, 
as  they  then  employed  their  capital  in  hiring  ct)W9.  The  butter 
made  m  Carlow  is  divided  into  three  sorts,  according  to  its 
fluality.  The  first  in  point  of  quality  is  sent  to  Dublin  and 
r.ngland,  and  thence  exported  to  the  East  and  West  Indies. 


It  is  highly  esteemed 

sold  as  Cambridge  but'.e 


the  London  market,  where  it  is  often 
That  of  the  second  quality  is  ex- 
ported to  Spain,  and  the  worst  to  Portugal.  It  is  all  packed  in 
large  casks,  weighing  upwards  of  three  hundred  «  eight. 

'1  here  is  not  much  wheat  grown,  and  it  is  not  of  a  bright 
colour  or  very  good  uuahty  :  but  the  birley  of  Carlow  is  excel- 
lent ;  according  to  ^  oung,  the  best  in  Ireland.  At  tbe  time  of 
his  tour  it  wa^  the  on'y  interor  county  which  produced  it ;  and 
at  present  more  is  grown  he  e  than  in  any  other  part  of  the 
kingdom.  It  is  prindpally  consumed  by  the  illicit  distilleries 
in  the  north  of  Ireland,  bv  tlie  breweries  at  Cork,  or  by  the 
malting  houses  at  Wexford.  The  potitoes  grown  in  Carlow 
are  excellent.  There  is  little  or  no  flax.  The  county  is  toler- 
ably woode<l.  In  the  vicinity  of  Carlow  a  great  many  onions  are 
grown,  which  are  sold  all  over  Ireland. 

In  Car'ow,  coarse  cloth,  reaping  books,  scythes,  shears,  &c. 
are  made.  At  Leighlinbridge  is  one  of  the  largest  com  mills 
in  Ireland,  capable  of  grinding  more  than  15,000  barrels  a 
year. 
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7872.  EAST  MEATH.  526,700  acres,  of  low,  flat,  rich  surface ;  a  clayey  or  loamy  soil  on  limestone  or 
gravel,  with  little  wood,  few  mansions,  and  only  one  twelfth  of  bogs.  {Curiven^s  Observations,  1818.  Thom^ 
son's  Survey  of  Meath^im^.    Sup.  Encyc.  Brit    Edin.Gax.lS91.) 


The  landed  property/  of  I\Ieath  is  divided  into  large  estates,  a 
great  many  of  which  yield  an  income  of  upwards  of  2000/.  a 
year.  These  are  for  the  most  part  let  out  on  leases  of  twenty- 
one  years  and  a  life  ;  but  on  some  of  them  there  are  leases  in 
perpetuity,  which  have  now  become  more  valuable  than  the 
&eehold  property. 

Grazity;  was.  till  verv  lately,  a  more  important  object  in  this 
county  than  tillage,  fliany  persons  fattened  from  300  to  500 
cows  in  a  season,  besides" bullocks  and  sheep.  These  they 
purchase  at  the  beginning  of  the  grass  season,  and  dispose  of 
during  the  summer  and  autumn,  as  they  are  ready,  instead 
of  keeping  a  regular  stock  all  the  year.  'Ihe  pastures  are  con- 
sidered too  valuable  to  be  applied  to  the  rearing  of  stock.  Dairy- 
hig  is  not  carried  to  any  extent,  and  the  butter  made  here  is 
said  to  be  held  in  little  estimation.  In  some  instances,  where 
farms  are  let  out  for  the  dairy,  the  landlord  supplies  a  succes- 
sion of  cows  in  milk,  horses,  and  land,  and  the  tenant  furnislies 
labour,  utensils,  &c.,  paying  at  the  rate  of  from  61.  to  71.  10s. 
per  annum  for  each  cow.  The  English  long-homed  cattle 
were  introduced  many  years  ago  into  this  district,  which  now 
contains  some  of  the  best  specimens  of  the  breed.  Some 
marshes  on  the  Moynalty  river  feed  an  immense  number  of 
horses  in  the  summer  season ;  and  the  Kilcrew  hills,  in  the 
western  angle  adjoining  Cavan,  are  remarkable  for  fattening 
sheep.  The  sheep  are  brought  from  other  counties,  and,  like 
the  cattle,  the  same  stock  is  kept  ordy  for  a  season. 


Tillage  Jbrms  are  larger  here  than  in  most  parts  of  Ireland  ; 
but,  according  to  Curwen,  the  system  of  management  is  little 
better  than  on  the  small  farms  of  other  districts.  The  houses 
and  fences  are,  for  the  most  part,  of  the  worst  description,  es- 
pecially the  cabins  of  the  fann  labourers,  which  are  miserable 
mud-walled  hovels,  simk  below  the  level  of  the  ground  adjoin- 
ing, and  occupied  by  cows  and  pigs,  in  common  with  the 
family.  The  principal  food  of  this  class  is  potatoes  with  chum- 
milk,  and  occasionally  oatmeal;  butcher's  meat  being  rarely 
used  even  among  the  farmers ;  and,  to  add  to  their  privations, 
fuel  is  very  scarce  in  different  parts  of  the  county.  An  unin- 
terrupted succession  of  oats  and  other  corn  crops  for  several 
years  is  common;  in  a  few  instances  even  for  twenty  years. 
The  common  rotation  is  wheat,  oats,  fallow,  potatoes,  clover, 
all  without  the  application  of  manure.  It  is  customary  to 
work  horses  intermixed  with  oxen,  of  which  six  are  generally- 
yoked  together,  three  pair  deep,  to  a  very  ill-constructed  plough  ; 
yet,  notwithstanding  this  management,  the  wlieat  crops  are  in 
some  parts  excellent.  Agriculture  has,  of  late  years,  extended 
very  much,  and  at  present  nearly  three  fourths  of  the  county  are 
under  tillage. 

Manufactures  do  not  afford  employment  to  any  considerable 
part  of  the  population,  though  here,  as  in  most  parts  of  Ireland, 
that  of  linen  is  canied  on  to  some  extent ;  and  also  the  weaving 
of  cotton.  On  the  Blackwater  and  the  Boyne  there  are  several 
eitenbive  flour  mills. 


7873.  WESTMEATH.  378,880  acres  of  surface.  The  surface  of  this  district  is  exceedingly  diversified 
with  woods,  lakes,  streams,  bogs,  and  rich  grazing  lands  ;  in  no  parts  mountainous  or  flat,  but  gently  un- 
dulating, or  rising  into  hills  of  no  great  elevation.  Some  of  these  are  cultivated  to  their  summits,  and 
others  covered  with  wood,  presenting,  in  several  parts,  some  of  the  tinest  scenery  in  Ireland.  {Wakefield's 
Statistical  Survey  of  Ireland.     Sup.  Encyc.  Brit.     Edin.  Ga%.  1827.) 

sheep  occupy  the  grazing  grounds,  which  extend  over  much 
of  the  best  part  of  the  district.  Tillage  is  accordingly  ujion  a 
limited  scale,  thoueh  more  com  is  raisL'd  than  the  inhabitants 
consume  ;  and  besides  the  crops  common  in  other  i)laces,  Hax, 
hemp,  and  rape  are  cultivated,  with  clover  and  turnips  ;  the 
two  latter,  however,  not  generally.  The  soil  is  mostly  light , 
but  in  some  parts  it  is  rich  and  deep. 
Few  or  no  manufactures. 


The  principal  river  is  the  Shannon ;  and  there  are  a  number 
of  beautiful  lakes  well  storked  with  lish  ;  the  trout  in  Lough 
Dim  are  said  to  have  an  emeijc  quality.  One  of  the  largest  of 
the  lakes  is  full  of  wooded  islands. 

There  are  few  large  estates,  but  many  gentlemen  of  mode- 
rate fortunes,  from  2000/.  to  3000/.  a  year,  most  of  whom  are 
resident.  The  leases  are  commonly  for  twenty-one  years  and 
a  life,  though  in  some  instances  for  thirty-one  years  and  three 
lives.    A  great  many  fine  long-homed  cattle  and  long-wooUed 

7874.  LONGFORD.    234,240  acres,  in  great  part  bog,  mountains,  and  waste ;  the  climate  on  an  average 
giving  140  dry  days  in  the  year.     {Wakefield,  ^c.    Sup.  Encyc.  Brit.) 


plough.  It  is  chiefly  occupied  in  grazing,  in  which  the  resi- 
dent gentry  almost  exclusively  employ  the  farms  which  they 
retain  in  their  own  hands.    Some  linen  manufacture. 


Landed  property  is  in  estates  of  from  3000/.  to  7000/.  a  year. 
Leases  are  commonly  for  twenty-one  years  and  a  life.  Farms 
are,  for  the  most  part,  very  small,  where  tillage  is  the  principal 
object;  but  only  a  small  proportion  of  the  district  is  under  the 

7875.  LOUTH,  177,926  acres,  mountainous  towards  the  north,  but  in  other  parts  undulating  and  fer. 
tile,  with  little  waste  land,  no  considerable  lakes,  and  a  great  number  of  gentlemen's  seats,  of  which  Col- 
Ion  is  the  chief.     {Wakefield.    Edin.  Gaz.  1827.) 


Landed  property  is  in  estates  from  1500/.  to  2000/.  per  annum. 
Farms  are,  in  general,  larger  than  in  most  other  parts  of  Ire- 
land ;  but  there  are  still  many  very  small ;  in  some  parishes, 
scarcely  one  above  twenty-five  acres,  and  in  others  they  do  sel- 
dom extend  to  eighty  acres.  As  the  land  is  chiefly  occupied 
in  tillage,  little  attention  is  paid  to  the  improvement  of  cattle 
and  sheep  ;  of  the  latter,  though  a  few  are  kept  on  most  farms, 
the  number  is  inconsiderable.  Wheat  and  oats  are  the  prin- 
cipal com  crops,  barley  being  very  little  cultivated.  The  other 
crops  are  potatoes,  flax,  and  a  little  hemp.  Clover  and  turnips 
are  almost  confined  to  the  farms  of  proprietors.  It  is  only  on 
these  that  the  general  management  is  good  ;  that  of  the  com- 
mon farmers  being,  for  the  most  part,  slovenly  ;  and  their 
lands  requiring  heav^  dressings  of  lime  and  marl  to  keep  them 


productive.  Yet  a  spirit  for  agricultural  improvement  ha:, 
lately  happily  appeared  in  this  county,  and  many  of  the  tenants 
are  in  easy  circumstances,  well  clothed,  use  meat  in  their  fa- 
milies, and  in  every  thing  but  their  houses  and  farm  buildings 
are  in  a  condition  superior  to  that  of  the'r  brethren  in  most 
otlier  parts  of  Ireland.  It  is  common  to  renew  the  leases  some 
time  before  the  old  ones  expire,  so  that  the  tenants  are  not  often 
changed;  but  fines  are  frequently  paid  on  these  renewals,  which 
carry  away  much  of  the  capital  that  should  be  aiiplied  to  the 
soil.  Tithes  are  very  seldom  taken  in  kind  ;  their  value  is  as- 
certained about  the  end  of  harvest,  and  the  tenants  grant  their 
notes  for  the  amount,  which,  though  payable  in  November,  is, 
in  some  cases,  not  exacted  till  almost  twelve  months  after.  The 
linen  manufacture  is  carried  on  to  a  considerable  extent. 


7870.  WATERFORD.  454,400  acres,  the  greater  part  hilly  and  mountainous,  but  rich  and  productive 
on  the  south-east ;  the  climate  so  mild,  that  cattle  sometimes  graze  all  the  year  round.  [Waktficld,  CuV' 
wen  J  Sfc.     Sup.  Encyc.  Brit.) 

made,  even  among  the  mountains,  where  small  cows,  suited  to 
the  nature  of  the  pastures,  form  the  princijial  stock.  In  the 
neighbourhood  of  VVaterford,  cows  were  let  ftjr  sixteen  pounds, 
eighteen  pounds,  and  even  twenty  pounds,  for  the  season. 
There  are  verv  few  sheep,  and  those  of  a  bad  description  ;  and, 
comparatively",  but  a  small  portion  is  in  tillage.  "Where  lime  is 
used  as  a  manure,  it  must  be  brought  from  a  distance,  as  there 
is  no  limestone  to  the  east  of  Blackwater,  and  it  cosis  upwards 
of  five  pounds  for  an  acre.  Orchards  are  numerous  on  the 
banks  of  this  river,  and  extensive  plantations  of  timber-trees 
have  been  formed  in  various  parts.  Fur/e  is  so  much  used  as 
fuel,  that  whole  fields  are  kei>t  tmder  this  shrub  for  tlie  pur- 
pose. 

Hogs  are  an  important  branch  of  trade  at  Milford  Haven  ; 
glass  and  salt  the  principal  manufactures. 


Some  very  large  estates,  of  which  the  most  extensive  belongs 
to  the  Duke  of  Devonshire.  Leases  are  commonly  for  twenty- 
one  years  and  a  life  ;  and  on  the  banks  of  the  rivers,  w^here  the 
land  is  most  valuable,  farms  are  small.  According  to  M'ake- 
field's  information,  •*  In  this  county,  when  the  eldest  daughter 
of  a  farmer  marries,  the  father,  instead  of  giving  her  a  portion, 
divides  his  farm  between  himself  and  his  son-in-law  ;  tne  next 
daughter  gets  one  half  of  the  remainder ;  and  this  division  and 
suboivision  continues  as  long  as  there  are  daughters  to  be  dis- 
posed of.  In  regard  to  male  children,  they  are  turned  out  into 
the  world,  and  left  to  shift  for  themselves  the  best  way  they 
can."  The  rent  is  chielly  paid  from  the  nroduce  of  the  dairy, 
which  is  conducted  on  a  greater  or  smaller  scale  over  all  the 
county,  and  from  the  pigs,  which  are  partly  fed  upon  its  olfals. 
Some  of  the  dairy  farmers,  most  of  whom  are  in  easy  circum- 
Btances,  pay  loOO/.  a  year  of  rent ;  and  a  great  deal  of  butter  is 


7877.  CORK.  1,048,799  acres  of  Irish  plantation  measure  of  greatly  varied  surface  ;  bold,  rocky,  and 
mountainous  on  the  west,  rich  and  fertile  on  the  south  and  east,  romantic  and  sublime  in  many  places, 
and  one  fourth  part  waste.  {Wakqficld.  Townscnd's  Survey  of  Cork,  1810.  Sup.  Encyc.  Brit,  Edin* 
Gaz.  1827.) 


The  climate  is  mild ;  but  a  very  general  opinion  exists  that  it 
is  changing  for  the  worse. 

The  rivers  of  this  county  flow  with  rapidity  for  the  most 
part ;  a  circumstance  unfavourable  to  their  being  rendered  na- 
vigable, but  presenting  many  eligible  situations  for  the  erection 
of  machinery. 

The  most  useful  fossils  are  limestone,  marble,  and  state ;  coal 
and  ironstone  have  been  discovered,  but  not  worked  to  any  ex- 
tent. 

Estates  are  generally  large ;  tillage  farms  are  very  small,  sel- 
dom above  thirty  acres :  and,  when  tliey  are  larger,  often  held 


in  partnership,  and  the  shares  of  each  further  dlminjslied  by 
the  common  nracticc  of  dividing  the  paternal  possessions  among 
the  sons.  The  leases  used  to  be  for  thirty-one  years,  or  tlirce 
lives;  but  of  late  the  term  has  been  reduced  to  twenty-one 
years,  or  one  life;  and  the  farms,  instead  of  bting  let  out  to 
middlemen,  who  usetl  to  relet  the  land  in  small  portions  to  oc- 
cupiers on  short  leases  or  at  will,  are  now  held  in  most  cases  by 
the  occupier  from  the  proprietor  himself.  There  is  here  the 
usual  minute  division  of  tillage  lands,  cultivated  by  the  spade 
in  ])reference  to  the  plough  ;  the  usual  dei>endcnce  on  potatoes, 
asthecommon  and  almost  exclusive  article  of  food;  wiihmlwc* 
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aWe  cabins,  crowded  with  filth,  poverty,  and  indolence.  The 
crops  are  potatoes,  in  favourable  situations,  succeeded  by  wheat 
and  oats,  for  one  or  more  years ;  sometimes  barley  follows  the 
^wheat-  Flax  Is  cultivated  in  many  small  patches.  Hemp  very 
rarely.  Turnips  and  clover  are  seldom  to  be  seen  on  tenanted 
lands.  Sea  sand,  sea-weed,  and  lime,  form  a  useful  addition  to 
the^table  and  farm-yard  manure  ;  which  is,  however,  in  many 
cases,  allowed  to  be  washed  away  by  the  rains,  and  p-eatly  re- 
duced in  value  by  careless  management.  Paring  and  burning 
is  practised  in  every  part  of  the  county,  as  an  established  mode 
of  preparation  for  the  first  crop  in  the  course.  The  implements 
of  husbandry  are  generally  bad  :  the  common  Irish  plouyh  and 
harrows,  seldom  tumished  with  iron  tines,  drawn  by  horses  or 
mutes,  and,  in  a  few  instances,  by  oxen  ;  wheel  carriages  have 
become  common.  A  considerable  number  of  dairies  are  kept 
in  the  vicinity  of  the  city  of  Cork,  where  the  produce,  in  the 
shape  of  butter  and  skim-milk,  finds  a  ready  market.  In  general 
the  cows,  which  are  chiefly  of  the  half  Holderness  breed,  are 


let  out  to  a  dairyman,  at  a  certain  rate  for  each,  by  the  year  ; 
vet  many  farmers  conduct  the  business  of  the  dairy  themselves. 
The  average  number  of  cows  in  a  dairy  may  be  from  tliirty  to 
forty.  A  few  sheep  are  kept  on  every  farm,  commonly  in  fet- 
ters, and  upon  tbe  most  worthless  p;istures.  Proprietors  have 
introduced  stranger  breeds,  and  find  them  to  answer ;  but 
sheep  can  never  become  an  object  of  importance  in  a  district 
where  farms  are  so  smali. 

Tithes,  of  winch  no  inconsiderable  part  are  lay  property,  are 
generally  paid  by  a  composition  with  the  farmers.  The  usual 
mode  is  to  have  them  valued  before  harvest,  and  to  appoint 
days  of  meeting  with  the  parishioners,  for  the  purpose  of  letting 
them. 

The  principal  manufactures  are  .«aii-cloth,  duck,  canvass, 
and  drilling;  osnaburgs  for  negro  clothing  ;  coarse  wooUens  ; 
spirits  at  several  large  distilleries  in  Cork;  and  gunpowder  in 
the  neighbourhood  of  the  same  city,  the  only  manufactory  ot 
that  article  in  Ireland ;  it  belongs  to  Government. 


7878.  TIPPEUARY.  882, "^98  acres,  diversified  with  heaths,  mountains,  and  fertile  vales  ;  of  which  the 
Golden  Vale  is  among  the  richest  land  in  the  kingdom.  The  climate  so  mild,  that  cattle  graze  out  all  the 
year.  There  are  36,000  acres  of  bog  in  this  county,  including  part  of  the  Great  Bog  of  Allen.  From  the 
survey  made  by  Mr.  Ather,  under  the  direction  of  the  commissioners  for  enquiring  into  tlie  nature  and 
extent  of  Irish  bogs,  it  appears  that  this  waste  land  might  be  easily  drained.  {Wakejieldy  Sfc.  Sup.  Encyc, 
Brit.    Edin.  Gaz.) 


Minerals.    Slate,  lead,  and  coal  are  worked. 

Estates  are  of  various  sizes,  some  of  them  very  large,  but  a 
greater  number  of  a  medium  extent,  worth  from  4000/-  to  6000^ 
a  year.  Of  the  proprietors,  tlie  influence  of  Lord  Llandatf  is  by 
far  the  most  considerable,  though  several  others  have  estates 
worth  from  10,000/.  to  15,000/.  a  year  and  upwards.  The 
graziers  here,  as  in  Roscommon,  have  leasehold  properties,  fre- 
quently of  much  greater  value  than  the  freeholds,  of  which, 
also,  thev  often  become  the  purchasers.  Properties  of  this  de- 
scription,  worth  from  2000/.  to  4000/.  a  year,  are  very  common. 

Tillage  farms,  however,  are  generally  of  small  extent,  one  of 
ninety  Irish  acres  being  thought  large ;  yet  the  management  is, 
in  many  instances,  more  respectable  than  in  most  other  parts 
of  Ireland.  But  the  principal  business  is  grazing,  every  variety 
of  this  kind  of  land  b'-'ing  found  here.    The  exemption  of  graz- 


ing land  from  everj*  kind  of  tithe  operates  as  an  encouragement 
to  persevere  in  this  system.  Leases  are  commonly  for  twenty- 
one  years  and  a  life-  The  cattle,  which  are  long-homed,  may 
be  ranked  with  the  best  in  Ireland,  and  manv  of  the  fine  flock's 
of  long-wooUed  sheep  are  not  inferior,  in  Waketield's  opinion, 
to  those  of  Leicestershire.  The  rich  lands  produce  a  kind  of 
flax,  very  different  from  that  which  is  raised  in  the  north  :  it 
grows  to  a  great  height,  and  appears  to  be  exceedingly  well 
ad:ipted  for  sail-cloth. 

The  manufacture  of  broad-cloth  is  carried  on  to  some  extent 
at  Carrick  ;  and  that  of  linen,  worsted,  and  coarse  woollens,  as 
branches  of  domestic  industry.  But  the  wealth  of  this  extensive 
district  chiefly  consists  in  its  cattle  and  sheep,  com,  and  other 
land  produce. 


7879.  LIMERICK.    622,975  acres,  of  low-lying  fertile  lands,  surrounded  by  higher  grounds. 
field,  S,c,    Sup.  Encyc.  Brit     Edin.  Gaz.  1827.) 


{Walce- 


Landed  property  is  in  large  mq^ses,  generally  let  to  tacksmen, 
on  long  leases,  and  sub-let  almost  ad  infinitujn.  The  land  seems 
to  be  of  greater  yearly  value  than  in  most  pai-ts  of  Britain  at  a 
distance  from  large  towns ;  for,  according  to  Wakefield's  in- 
formation, the  green  acres  would  have  let.  In  1808,  for  three 
guineas  the  Irish  acre,  or  almost  forty  shillings  the  English. 
Considerable  farms  brought  five  guineas  the  Irish  acre,  and  in 
some  instances  more.  '1  he  rent  of  the  mountain  land  had  in- 
creased in  a  still  greater  proportion  than  the  grazing  and  com 
farms.  One  grazier  held  land  of  the  value  of  10,000/.  a  year  ; 
and  in  one  season  slaughtered,  in  Cork,  800  head  of  cattle. 
Many  of  the  best  long-homed  cattle  of  the  United  Kingdom 
are  fattened  here,  and  also  a  considerable  number  of  sheep. 
Two-year-old  wethers  sold  then,  without  their  fleece,  at  from 
21.  10s.  to  31. 


Only  a  small  proportion  of  the  land  is  in  Hlloffe  ;  the  produce 
of  this,  and  some  of  the  adjacent  counties,  in  proportion  to  the 
seed,  is  stated  by  the  same  author  to  be  at  a  medium  :  of  wheat 
ten,  bere  seventeen,  barley  twelve,  oats  nine,  and  potatoes  ten. 
Hemp  was  formerly  cultivated  extensively  on  the  rich  low 
grounds,  called  the  Carcasses,  on  the  banks  of  the  Shannon  ; 
but  this  tract  is  now  occupied  in  grazing.  Flax  of  an  excellent 
quality  for  sail-cloth  is  stdl  grown  in  several  parts.  The  com- 
mon term  of  leases  is  thirty-one  years  and  three  lives.  Grt-at 
part  of  the  provision  and  corn  trade  is  possessed  by  the  city  of 
Limerick. 

The  sod  is  remarkably  fertile,  and  consists  chiefly  of  fine 
mould  covering  a  light  limestone  gravelly  soil :  it  produces  all 
kinds  of  grain  m  abundance. 


7880.  CLARE.  962,560  acres,  nearly  half  productive  land,  and  the  remainder  moors,  mountains,  and 
bogs,  with  more  than  100  lakes  interspersed.  The  climate,  though  moist,  is  not  unfavourable  to  health 
and  longevity  ;  fevers,  which  sometimes  prevail  to  a  great  extent  here,  being  occasioned  chiefly  by  the 
dampness  of  the  houses,  and  inattention  to  domestic  and  personal  cleanliness.  {Button's  Survey  of  Clare y 
1808.     Sup.  Encyc.  Brit.     Edin.  Gaz.  1827.) 

Limestone  abounds,  and  coal,  ironstone,  black  marble,  lead, 
&c.,  have  been  found,  but  not  worked. 

Landed  property  is  in  a  few  large  estates,  of  which  the  most 
noted  was  that  belonging  to  the  Marquess  of  Thomond's  heirs, 
lately  sold  and  divided. 

The  size  of  farms  varies  greatly.  Those  under  tillage  are 
from  one  or  two  acres  to  tifty,  but  of  the  latter  size  there  are 
few.  Grazing  farms  extend  from  100  to  800  acres,  several  of 
which,  and  sometimes  in  distant  situations,  are  held  by  one  in- 
dividual. Frequently  several  persons  join  in  the  occupation  of 
an  arable  farm,  and  have  about  ten  acres  each.  The  general 
term  of  leases  from  proprietors  is  for  three  lives  or  thirty-one 
years;  sometimes,  but  not  often,  for  three  lives  and  thirty-one 
years  ;  twenty-one  years  or  one  life,  and  twenty-one  years  and 
a  life.  The  tenure  of  under  tenants  is  variable,  and  often 
arbitrary. 

All  the  different  species  of  grain  are  cultivated  with  consider- 
able success.  Rape  and  flax,  tlie  former  chiefly  for  its  seed, 
and  the  latter  for  home  manufacture,  are  sown  to  a  moderate 
extent.  Potatoes  occupy  a  part  of  every  farm,  and  their  cul- 
ture is  conducted  with  more  care  and  judgment  than  that  of 
any  other  crop,  though  at  a  greater  expense  of  time  and  labour 
than  would  be  thought  necessary  in  most  other  places.  In  re- 
gard to  the  kinds  of  crops  cultivated,  the  greatest  defect  is  in 
what  are  called  green  crops,  com  being,  with  potatoes,  the 
chief  and  almost  the  only  objects  of  attention  to  the  arable 
farmer;  and  turnips  and  cultivated  herbage  being  either  grown 
on  a  very  small  scale,  or,  as  is  the  case  throughout  ihe  greater 
part  of  the  county,  altogether  disregarded  or  unknouTi.  The 
com  crops  thus  necessarily  follow  each  other,  until  the  soil  is 
exhausted ;  and  where  extra  manure,  such  as  sea-weed  and  sea- 
sand,  both  of  which  are  used  as  manure  with  good  effect,  can- 
not be  procured,  it  must  be  left  in  an  unproductive  state  for 
.several  years  afterwards.  Potatoes  are  in  most  cases  planted 
upon  land  that  fias  been  prepared  by  burning ;  and  the  same 
crop  is  sometimes  taken  for  two  years  more  without  manure; 
in  the  fourth  year  wheat  follows,  and  then  repeated  crops  of 
oats,  as  long  as  they  will  replace  the  cost  of  seed  and  labour. 

The  implements  in  common  use  are  generally  rudely  con- 


structed, and  imperfect  as  well  as  expensive  in  their  operation ; 
in  many  parts,  even  where  the  soil  is  light  and  dry,  the  plough 
is  drawn  bv  four  horses  abreast,  with  traces  of  rope,  and  collar 
of  straw.  ]But  from  the  roughness  of  the  surface,  the  poverty  of 
the  tenantry,  and  the  minute  division  of  farm  lands,  tbe  spade 
is  much  more  extensively  employed  than  the  plough,  over  all 
the  arable  land  of  this  county. 

The  pastures  of  the  Carcasses  or  low  grounds,  on  the  rivers 
Shannon  and  Fergus,  are  equal  to  the  fattening  of  the  largest 
oxen.  This  rich  tract  extends  from  Paradise  to  Limerick, 
about  twenty  miles,  and  is  computed  to  contain  about  '20,000 
acres,  of  a  deep  dark-coloured  soil,  over  a  bluish  or  black  clay, 
or  moory  substratum  ;  producing,  owing  to  the  indolence  of  its 
occupiers,  along  with  the  most  valuable  herbage,  a  great  quan- 
tity of  rushes  and  other  useless  weeds.  The  rent  of  this  land 
for  grazing  was,  several  years  ago,  as  high  as  51.  per  acre, 
equal  to  about  31.  2*.  per  English  acre,  and  for  meadow,  in 
many  instances,  much  more.  These  meadows  are  said  to 
produce  at  the  rate  of  more  than  four  tons  of  hay  the  English 
acre.  The  cattle  of  this  county  are  almost  alt  long-horned, 
pood  milkers,  and  very  hardy.  The  sheep  have  been  greatly 
improved  in  shape,  by  crosses  with  Leicester  rams;  but  there 
is  a  general  complaint  that  the  quality  of  the  native  wool  has 
been  deteriorated.  A  vast  number  of  mules  are  bred  here; 
asses  are  very  generally  employed  by  the  poorer  classes ;  but 
little  attention  is  paid  to  the  breed  of  horses,  which  has  dege- 
nerated. 

Clare  was  formerly  noted  for  its  orchards,  and  for  cider  of  a 
very  fine  quality,  made  from  the  celebrated  cockagee  aptde, 
which  is  still  found  near  the  small  town  called  Six  Mile  Bridge. 
*'  An  acre  of  trees,"  says  Young,  **  yields  from  four  to  ten  hogs- 
heads per  annum,  average  six ;  and,  what  is  very  uncommon 
in  the  cider  counties  of  Lngland,  yields  a  crop  every  year."  It 
does  not  appear  from  the  latest  accounts,  that  any  considerable 
quantity  of  this  cider  is  now  produced  here,  though  what  there 
is  seems  to  maintain  its  former  character,  and  is  held  in  great 
estimation. 

Manufacttires  are  yet  in  their  infancy.  All  the  linen  made  in 
the  county  is  used  for  home  consumption. 


7881.  KERRY.  1,128,320  acres,  more  than  three  fifths  mountainous  and  waste:  the  sea-coast  and 
islands  being  the  most  westerly  land  in  Europe.  Some  of  the  mountains  3000  feet  higli.  {Smith's  History 
of  Kerry.     Wakefield.     Sup.  Encyc.  Brit.     Bicheno's  Ireland,  1830,  S^c.) 


Book  I. 


AGRICULTURE  OF  LEITRIM. 


I20;> 


The  xnomitains  are  chiefly  occupied  with  joung  cattle  and 
Roats ;  sheep,  apparently  the  most  profitable  animal  in  such 
situations,  are  neither  numerous  nor  of  a  valuable  kind ;  and 
the  littJe  cultivation  to  be  found  here  is  so  generally  performed 
with  the  spade,  that,  in  some  entire  parishes,  as  Yoimg  assures 
us,  there  was  not  a  single  plough. 

The  prevailing  soil  in  the  low  grounds  is  clay,  of  different 
qualities;  some  of  it  seems  to  be  a  species  of  pipe-clay,  and 
other  Sorts  might  be  converted  into  bricks  and  earthenware. 

Estates  are  very  large,  both  in  extent  and  value;  some  of 
them,  according  to  Waktfield,  worth  50,000/.  a  year.  Leases 
are  in  general  for  thirty-one  years  and  three  lives,  and  a  con- 
siderable portion  of  the,  whole  countv  is  let  to  partnership 
tenants.  Few  of  the  tenants  in  the  north  quarter  about  Kerry- 
head  occupy  so  much  land  as  to  require  them  to  employ  labour- 
ers; they  pay  their  rents  by  the  sale  of  butter  and  pigs,  and  by 
turf  which  they  carry  to  Limerick.  It  is  the  practice  for  farmers 
to  hire  large  tracts,  which  they  slock  with  cows,  and  these  cows 


are  then  let  out  to  dairymen  ui>on  such  terms  as  leave  tliem  but 
a  very  small  return  for  their  labour.  The  best  com  land  is  about 
Tralee,  and  towards  Dingle,  where  more  Hax  is  raised  than  in 
anv  otlier  part  of  the  county. 

The  principal  articles  which  Kerry  affords  for  export  are  its 
raw  produce,  beef,  butter,  hides,  and  taltow.  It  does  not  raise 
more  com  than  is  necessr.ry  for  u3  hnme  consumption,  and 
carries  on  no  manufacture  for  sale  but  that  of  coarse  linen, 
which  is  only  on  a  small  scale. 

Agriculture  is  at  a  low  ebb;  and  tiie  general  fare  of  the 
country  gives  the  impression  of  wildness  and  discomfort.  In- 
stead of  hedges,  mounds  of  earth  and  stone,  called  ditches,  are 
every  where  to  be  seen ;  and  as  these  afford  but  a  slight  pro- 
tection against  the  trespassing  of  cattle,  it  is  customary  to  tie 
the  legs  of  each  quadruped  together  with  wisps  of  straw,  and 
sometimes  to  yoke  two  together ;  even  fowls  and  turkevs  are 
thus  bound.  {Bicheno.) 


7882.  ROSCOMMON.  556,847  acres  of  flat  surface,  in  some  places  sprinkled  with  rocks,  and  in  many 
interrupted  by  extensive  bogs  ;  the  richest  land  on  limestone,  and  adapted  either  for  aration  or  pasture. 
{fVak^eld.     Sup.  Enajc.  Brit,     Edin.  Gaz.  1827.) 

peace,  both  here  and  in  other  parts  of  Ireland  ;  and  the  soil  of 
such  rich  grazing  lands,  requiring  nothing  more  than  the  com- 
mon operations  of  tillage  to  yield  large  crops,  the  growth  of 
com  throughout  Ireland  has  been  greatly  increased  ;  >  et,  within 
these  few  years,  agriculture  was  here  in  a  very  backward  state. 
**  In  Roscommon,"  says  Wakefield,  "  I  heard  of  horses  being 
yoked  to  the  plough  by'tlie  tail,  but  I  had  not  an  opportunity 
of  seeing  this  curious  practice.  I  was,  however,  assured  by 
Dean  French,  that  it  is  still  common  with  two-year-old  colts 
in  the  spring."  Potatoes,  oats,  and  flax  are  the  principal 
crops.  There  are  several  fine  lakes,  and  the  Shannon  runs 
along  nearly  the  whole  of  the  eastern  boundary. 


Coal  and  iron  works  were  formerly  carried  on,  but  are  now 
neglected . 

Estates  were  once  very  large ;  but  they  have  been  broken 
down  in  some  instances,  by  the  granting  of  leases  in  perpetuity  ; 
a  practice  which  has  given  rise  to  a  class  of  Inndholders,  inter- 
posed between  a  few  great  proprietors  on  the  one  hand,  and  a 
numerous  body  of  cultivators  on  the  other. 

Some  of  the  best  long-homed  cattle  and  long-woolled  sheep 
in  Ireland  fed,  but  there  are  few  dairies.  During  the  late  war, 
its  fine  green  pastures,  under  this  management,  afforded  a  very 
ample  rent,  and  tillage  was  therefore  conducted  on  a  small 
scale ;    but  the  plough  has  been  more  in  request  since  the 


7883.  GALWAY.  1,659,520  acres  of  varied  surface;  above  a  third  part  bogs,  mountains,  and  lakes^ 
and  very  unproductive,  and  thinly  inhabited.  {Dutton^s  Survey  of  Galwayy  1824.  Wakefield.  Sup. 
Encyc.  Brit.,  S^c.) 


The  east  part  of  the  county  is  flat,  warm,  and  fertile,  with 
many  seats,  though  none  of  'note.  Rivers  and  lakes  abound. 
Lough  Reagh  and  Lough  Coutra  are  fine  pieces  of  water  ;  the 
latter  is  said  to  possess  all  the  beauties  that  hills,  woods,  and 
islands  can  impart  to  that  feature  of  landscape. 

Several  large  estites,  affording  an  income  of  from  5000/.  to 
10,000/.  a  year,  and  upwards.  One  of  these,  the  most  exten- 
sive in  the  British  Isles,  stretches  along  the  sea-coast  for  seventy 
miles.  Only  a  small  portion  is  held  by  absentees.  A  full  third 
of  the  land  is  let  on  partnership  leases,  to  an  indefinite  number 
of  persons,  very  often  twenty,  who  by  law  are  joint  tenants,  and 
entitled  to  the  benefit  of  survivorship.  The  leases  are  com- 
monly for  three  lives  or  thirty-one  years.  **  These  people," 
says  Wakefield,  "  divide  the  land  and  give  portions  to  their 
children,  which  consist  of  a  fourth  or  fifth  of  what  they  call 
•  a  man's  share  ;  '  that  is,  of  the  land  which  originally  belonged 
to  one  name  in  the  lease.  A  certain  portion  of  the  whole 
farm,  or  take,  as  it  is  styled,  is  appropriated  for  tillage,  and 
this  portion  is  then  divided  into  lots,  perhaps  twenty  or  thirty. 
These  lots  are  again  subdivided  into  fields,  which  are  parti- 
tioned into  small  lots,  each  partner  obtaining  one  or  two 
ridges ;    but  these  ridges  do  not  continue  in  the  hands  of  the 


same  occupier  longer  than  the  time  they  are  in  tillage.  The 
pasture  is  held  in  common  ;  and  the 'elders  of  the  'Tillage  are 
the  legislators,  who  establish  such  regulations  as  may  be  judged 
proper  for  their  community,  and  settle  all  disputes  that  arise 
aniony  them.  Their  houses  stand  close  to  each  other,  and 
form  what  is  here  called  a  village." 

The  cattle  of  Galway  are  long-homed  and  of  an  excellent 
description,  fully  equal,  in  the  opinion  of  ^Vaketield,  to  any  in 
England.  But  sheep  form  the  most  valuable  part  of  their  live 
stock  ;  *'  some  of  the  first  flocks  in  the  world,"  says  the  same 
writer,  "  are  to  be  found  in  this  county."  The  crops  are  the 
same  as  in  other  parts  of  Ireland,  but  potatoes  are  not  culti- 
vated to  so  great  an  extent.  They  plant  potatoes  on  an  oat 
stubble,  or  on  ley  that  has  been  burned  or  manured,  and  follow 
with  wheat,  here  or  barley,  or  oats ;  the  latter  kind  of  grain  is 
not  unfrequently  taken  after  wheat  and  barley.  Paring  and 
burning  the  soil  is  very  common.  The  greater  part  of  llie  rent 
of  some  of  the  estates  on  the  shore  is  paid  from  kelp,  which 
is  prepared  in  large  quantities. 

In  common  with  the  greater  part  of  Ireland,  Galway  em- 
ploys some  of  its  people  in  the  hnen  manufacture,  and  it  seems 
to  be  the  only  manuifacture  in  it  worth  notice. 


7884.  MAYO.  1,270,144  acres,  in  great  part  mountains,  bogs,  and  lakes  ;  half-heathy  mountains,  with 
valleys  very  fertile,  but  neither  woods  nor  plantations,  excepting  on  one  or  two  estates.  {M^Parlan's 
Survey  i^f  Mayo^  1802.     Wakefield.     Sup.  Encyc.  Brit.     Edin.  Gaz.  1827.) 


Many  valuable  fossils  ;  iron  formerly  made,  but  discontinued 
foV  want  of  fuel.  Excellent  s!ate  ;  and  petro-silex  semJIucidus, 
similar  to  what  is  used  in  the  English  potteries.  The  low 
grounds  of  the  county  are  composed  of  limestone,  or  limestone 
gravel,  and  are  equallv  well  adapted  to  tillage  or  pasture. 

The  estates  worth  'from  7000/.  to  20,000/.  a  year  ;  but  their 
extent,  owing  to  their  containing  a  great  proportion  of  waste 
land,  is  still  greater  than  the  ratio  of  their  value. 

The  size  offarms  varies  with  the  nature  of  the  soil  and  sur- 
face ;  but,  though  several  hundred  acres  are  sometimes  let  out 
in  one  farm,  yet,  as  the  farms  are  commonly  held  in  partner- 
ship, the  space  allotted  to  each  tenant  is  generally  only  a  few 
acres.  As  each  of  thtm  keeps  a  horse,  it  is  computed  that 
there  is  one  for  every  ten  or  twelve  Irish  acres.  The  leases  are 
for  different  periodsj  fifteen  years,  twenty -one  years,  and  one, 
two,  and  sometimes  three  lives,  or  thirty-one  years. 

Agriculture  is  in  a  very  backward  state.  The  plough,  com- 
monly drawn  by  four  horses  abreast.  Is  of  the  worst  descrip- 


tion, and  the  harrows  are  often  furnished  with  tines  of  wood, 
instead  of  iron.  It  is  still  the  practice,  in  the  mountain  dis- 
trict, to  yoke  the  horses  by  the  tail.  But  in  some  of  the  baro- 
nies, the  plough  is  seldom  or  never  employed  at  all,  the  till^e 
being  performed  by  the  spade  ;  and  in  others  they  use  the 
spade  in  cultivating  potatoes,  and  the  plough  only  for  com, 
\et  potatoes,  oats,  and  on  the  sea-coast  barley,  are  sown  to  a 
considerable  extent,  and  also  flax.  "Wheat  is  cultivated  only  in 
particular  spots,  and  chiefly  by  proprietors,  a  few  of  whom  have 
also  introduced  tiumips,  peas,  beans,  rape,  and  cabbage.  There 
is  some  excellent  grazing  land  for  cattle  in  the  barony  of  Ty- 
rawlfv,  and  good  sheep  pastures  in  Kiltiiain.  Some  graziers 
hold  5000  Iri.sh  acres.  The  English  long-homed  cattle,  which 
were  imported  by  the  principal  proprietor^,  have  greatly  im- 
proved the  native  breed. 

The  habitations  of  the  labourers,  or  cottars,  are  in  general 
very  wretched,  and  shared  by  them  with  their  cow  and  pi& 


7885.  LEITRTM.  407,260  acres,  one  half  bog,  waste,  and  water,  and  the  remainder  dark  fertile  soil, 
incumbent  on  limestone.  {M'Par/an's  Survey  of  Let  trim,  1802.  Wakefield.  Sup.  Encyc.  Brit.  Edin. 
Gaz.  1827.) 


Coal,  ironstone,  lead,  copper,  &c.  are  foimd,  but  not  worked. 

Estates  large,  and  nearly  all  the  great  proprietors  are  absent- 
ees. The  leases  are  commonly  for  three  lives  or  thirty-one 
years.  Agriculture  is  here  in  a  very  low  state.  The  tillage 
farms  are  small,  seldom  exceeding  fifty  or  sixty  acres,  and  these 
are  almost  always  occupied  in  common  by  a  number  of  tenants. 
The  plough  is  very  little  used.  The  most  common  inn»lement  is 
the  loy,  a  kind  of  spade  eighteen  inches  long,  about  four  inches 
broad  at  the  bottom,  and  five  or  six  inches  at  the  top,  where  it 
is  furnished  with  a  wooden  handle  about  five  feet  long.  The 
first  two  crops  are  potatoes,  which  are  followed  by  flax,  and 
then  oats  for  one  or  more  years.  Clovers  and  other  green  crops 
are  unknown  to  the  practice  of  the  tenantry.  The  county 
raises  grain  and  potatoes  sufficient  for  its  own  consumption, 
but  exports  very  little  of  either.  Its  cattle  have  l>een  much 
improved  by  the  introduction  of  English  breeds,  to  which 
some  of  those  now  bred  and  reared  in  it  are  said  to  be  not  in- 
ferior.   There  are  no  considerable  dairies,  yet  a  goo*l  deal  of 


butter  is  made  throughout  the  district.  The  sheep  arc  of  the 
native  race,  small,  and  but  few  in  number. 

About  the  l^ginningof  the  eighteenth  century,  Li.-itrim  is 
said  to  have  been  almost  a  continued  forest.  There  Ls  now  lit- 
tle wood  in  it,  and  no  considerable  plantations.  The  proprie- 
tors, however,  have  of  late  paid  some  attention  to  this  method 
of  improvement,  and  several  large  nurseries  have  been  esta- 
blished for  the  sale  of  forest  and  other  trees. 

There  are  several  bleach-fields,  and  some  coarse  potteries ; 
and  a  number  of  iieople  are  employed  in  weaving.  But  the 
linen  made  here,  as  well  as  the  coarse  woollen  goods,  is  chiefly 
for  the  use  of  the  inhabitants  themselves.  The  houses  of  the 
lower  classes  are  of  the  worst  description  ;  even  the  more  re- 
cently erected  farm  building-.,  including  a  littie  bam  and  cow- 
house, do  not  cost  more  than  ten  or  twelve  pounds.  Turf  is 
their  only  fuel,  and  potatoes  and  oaten  bread  the  chief  articles 
oif  footl,  meat  being  used  on  extraordinary  occasions  only. 


4  II   2 


1204 


STATISTICS  OF  AGRICULTURE. 


Tart  IV 


.    597,0r^0  acres,  a  third  part  bogs,  mountains,  and  waters,  and  the  remainder  fit  for  tillage 
'Parian's  Survey  of  Sli-Oy  1802.     IVakcfield.     Sup.  Enci/c.  Brit.     Edin.  Gax:  1827.) 


7888.  SLIGO. 
or  grazing.     (3/' 

The  soil  is  generally  of  a  light,  sandy,  gravelly  loam,  or 
moorv ;  in  some  parts  the  lands  are  rich  and  fi,^rtile,  but  the 
BuIisoU  of  a  considerable  tract  is  a  prey  flag,  provincially  leaclea, 
unfavourable  to  vegetation.  Numerous  streams  and  lakes  ;  the 
wooded  islands  and  scenery  around  Louyh  Gill  very  striking. 
On  the  Sligo  and  Moy,  considerable  salmon  tibheries ;  trouts 
aiinund,  and  white  fish  on  the  shorts. 

Estates  of  almost  every  size-  A  few  are  worth  from  500/. 
to  9000/.  a  year  ;  yet  a  considerable  proportion  of  the  county  is 
divided  into  small  properties.  The  principal  proprietors  are 
absentees.  Farms  vary  in  size,  from  three  Irish  acres  to  500  ; 
the  larger  farms,  however,  are  not  held  by  individual  tenants, 
but  in  partnership.  The  leases  are  for  thirty-one  years  and 
three  lives,  and,  in  some  instances,  for  sixty-one  years  and 
three  lives  ;  bein^,  in  general,  longer  here  than  in  other  parts  of 
Ireland.  Tillage- farming  is  still  in  a  very  backward  state. 
The  plough  is  worked  by  three  or  four  horses  yoked  abreast. 


directed  by  a  man  who  walks  backward  before  them.     Oats, 

barley,  and  potatoes  are  the  principal  crops.  Of  the  two  former, 
a  great  proportion  is  consumed  in  illicit  distillation,  which, 
within  these  few  years,  was  carried  on  in  almost  every  part 
of  the  coimty.  It  was  to  the  sale  of  these  spirits  that  many  of 
the  small  tenants  looked  as  the  means  of  paying  their  rents.  In 
some  parts,  both  cattle  and  sheep  are  Itept  in  considerable 
numbers,  and  a  great  deal  of  butter  is  exported  from  the  town 
of  Sligo  ;  but  the  land  occupied  in  this  way  bears  but  a  small 
proportion  to  the  whole  ;  to  grow  corn,  being  the  principal 
object.  Limestone  and  limestone-gravel,  which  are  in  abund- 
ance in  most  places,  are  in  general  use  as  manures  ;  also  marl, 
and,  on  the  coast,  sea-weeds.  Among  the  hills  are  several 
large  takes,  and  abundance  of  rivers. 

The  manufactures  for  export  are  linen,  salt,  and  kelp. 

The  cabins,  food,  fuel,  and  clothing  of  the  lower  classes,  seem 
to  be  as  uncomfortable  as  in  any  of  the  Irish  counties. 


7887.  CAVAN.  499,957  acres,  almost  entirely  covered  with  hills;  the  surface,  soil,  and  climate,  being 
alike  bleak  and  uncomfortable.  There  are  no  fewer  than  91  bogs,  occupying  17,000  acres.  {Coote's  Sta- 
tistical Account.     Wakefield.     Sup.  Encyc.  Brit.    Edin.  Gaz.  1827.) 

Though  the  very  tops  of  the  hills  are  tilled,  yet  it  does  not  ap- 
pear that  this  county  produces  more  grain  than  is  necessary  for 
its  home  consumption  ;  nor  has  the  bounty  on  the  inland  car- 
iage  of  corn   to  Dublin,   increased  the  very  trifling  quantity 


Near  Famham,  the  appearance  of  thecountry  is  favourable  ; 
the  lakes  there  are  picturesque,  and  communicate  with  each 
other  bv  a  river.    The  fossils  are  various,  but  neglected. 

Two' estates  are  of  30,000  and  26,000  acres;  besides  these 
there  are  none  of  very  great  extent.  Nearly  the  whole  of  the 
land  is  under  tillage,  but  the  agriculture  in  every  respect  is 
very  bad.  The  size  of  the  farms  is  from  50  to  100  acres  ;  but 
these  are  generally  subdivided  into  farms  of  from  two  to  twenty 
acres,  which  are  re-let  to  the  manufacturers  or  **  cottars,"  who 
pay  a  high  rent  for  them,  by  means  of  their  other  employments. 
Their  principal  object  is  to  raise  a  sufficient  quantity  of  oats 
and  potatoes  to  feed  their  families,  and  of  flax  to  give  employ- 
ment to  the  women  and  children.  Most  of  the  land  is  dug 
with  the  spade,  and  trenched  :  where  the  plough  is  used,  they 
put  three  or  four  horses  to  it ;  and  when  Young  visited  the 
county,  he  found  that  all  over  it  the  horses  were  yoked  to  the 
ploughs  and  harrows  by  the  tail ;  that  practice,  however,  is 
now  disused.  Almost  the  only  grain  sown  is  oats,  which  are 
reckoned  to  be  in  the  proportion  of  seventy  to  one,  to  all  other 
grain  ;  there  is  scarcely  any  wheat.  In  1809,  there  were  4300 
acres  of  flax,  from  which   6J0O  bushels  of  seed  were  saved. 

7888.  FERMANAGH.  450,0(^0  acres,  in  great 
surface  rugged  and  mountainous,  but  better  wooded 
eye.  Brit.     Edin.  Gaz.  1827.) 

The  ask  grows  in  the  hedge-rows;  beeches  come  to  a  large 
size,  and  also  the  yew,  near  Lough  Erne;  and  fir,  oak,  and 
yew  are  found  in  the  bogs.  The  grand  feature  in  the  natural 
scenery  of  this  county  is  Lough  Erne,  which  occupies  about 
one  eighth  of  the  surface,  and  contains  more  than  three  hun- 
dred islands.  It  contains  most  of  the  tish  that  are  found  in 
other  fresh  water  lakes,  and  is  noted  for  its  salmon  and  eels, 
particularly  the  latter.  Four  of  the  eel  weirs  near  the  falls  of 
B^leck  afford  a  rent  of  100/.  each. 

Estates  are  large;  three  proprietors  mentioned  bv  Wakefield 
have  15,000/,  a  year  each,  and  other  three  from  0000/.  to  7000/. 
The  leases  are  most  commonly  for  twenty-one  years  and  a  life- 
In  the  northern  part  of  the  county,  the  farms  are  larger  and 


brought  to  that  market.  From  the  coldness  and  moisture  of 
the  climate,  all  the  com  of  Cav.in  is  obliged  to  be  kiln-dried. 

The  stock-farms  generally  consist  of  about  100  or  150  acres, 
the  farmers  buy  young  cattle,  and  sell  them  again  without  fat- 
tening;  afew,  however,  fatten  bullocks  or  sheep,  but  the  latter 
are  very  poor.  There  are  very  few  dair\  farms,  though  from 
these,  as  tney  are  in  the  richest  parts  o'f  the  county,  a  good 
deal  of  butter  is  sent.  Many  pigs  are  kept  bv  the  cottars ;  and 
near  ail  the  cabins  are  to  be  seen  goats  tetliered  to  the  tops  of 
the  banks,  or  *'  ditches,"  as  they  are  here  called,  which  divide 
the  fields. 

Cavan  was  formerly  celebrated  for  its  extensive  woods,  and 
trees  of  an  immense  bize  ;  but  at  present  it  is,  in  general,  bare 
of  timber,  excejit  near  Kilmore,  Farnham,  and  a  few  other 
places.  \Vakefield  remarks,  that  the  ash  is  confined  to  parts 
of  the  county,  and  to  Tyrone  and  Fermanagh. 

The  liiten  manufacture  is  the  staple.. 

part  covered  by  water,  and  much  of  the  rest  of  the 
than  other  parts  of  Ireland.      {Wakefield.     Sup.  En- 

more  productive  than  in  most  other  parts  of  Ulster.  Oats,  bar- 
ley, potatoes,  and  flax  are  the  principal  crops :  very  little  wheat, 
clover,  or  turnips  being  cultivated,  except  in  small  patches 
near  the  towns.  The  high  grounds  are  chiefly  occupied  in 
rearing  cattle,  and  much  of  the  better  pastures  with  dairy 
stock.  There  are  no  large  flocks  of  sheep,  and  their  breed  of  this 
animal  is  of  a  very  inferior  description.  Agriculture  is  in  a  very 
backward  state,  and  as  lately  as  the  year  1808  the  peasantry 
were  accustomed  to  fasten  their  ploughs  to  the  horses'  tails. 

Linen,  seven  eighths  wide,  manutactured  to  some  extent; 
and  there  are  several  bleach-fields,  which  finish  for  sale  the 
linens  sent  to  England.    Illicit  distillation  is  said  to  be  very 
I  general. 


7889.  MONAGHAN.  288,500  acres  of  low  grounds,  with  detachecl  hills,  and  a  considerable  space 
occupied  by  bogs  and  small  lakes.  {Coote's  Survey  qf  Monaghan,  1801.  Wakejield.  Sup.  Encyc  Brit. 
Edi7i.  Gaz.  1827. 


There  are  2^  few  large  estates^  but  the  greater  part  small  ones, 
many  of  which  do  not  even  yield  a  free  income  equal  to  the  or- 
dinary wages  of  labour.  A  few  years  ago,  there  were  only  172 
freeholders  of  50/.  and  upwards,  out  of  nearly  COOO  ;  most  of 
the  considerable  proprietors  are  absentees ;  and  very  little  of  the 
landed  property  is  in  the  hands  of  Catholics. 

Farms  were  so  small  a  few  years  ago,  as  not  to  average  ten 
Irish  acres  over'  the  whole  county  ;  and  the  management,  as 
might  be  expected,  was  exceedingly  unskilful  and  unproduc- 
tive. The  spade  was  used  much  more  than  the  plough  :  the 
latter  being  an  implement  which,  with  the  team  r;.quircd  to 
work  it,  and  the  party  to  attend  and  direct  it,  could  be  broucht 
into  action  only  by  the  united  efibrls  of  several  tenants^    The 


general  term  of  leases  is  twentv-one  years  and  a  life,  or  some- 
times three  lives.    The  principal  crops  are  oats,  potatoes,  and 
;d  barley  in  a  small  proportion  ;  these  Ijtst, 
uch  greater  tract  now  than  they  did 


.,  with  wheat  z 

however,   extend  ov  ^  

a  few  years  ago.  They  make  a'good  deal  of  butter,  but  there 
are  no  large  dairies.  Goats  are  in  greater  numbers  than  sheep, 
which  is  of  itself  a  sufficient  proof  of  the  low  state  of  its  agri- 
culture. 

The  linen  manufacture  is  said  to  have  averaged,  twenty  yeara 
ago,  about  200,000/.  a  year.  It  is  carried  on  bv  the  greater 
portiomof  the  inhabitants  of  both  sexes,  all  the  small  formers 
being  als< 


7890.  TYRONE.  813,440  acres  in  great  part  mountainous,  and  containing,  among  other  mountains, 
Bessy  Bell  and  Mary  Gray,  celebrated  in  song.  The  territorial  value  of  this  inland  and  northern  district 
is  much  inferior  to  that  of  most  others.     {M'Evoy's  Sui'vey  of  Tyrone^  1802.     Sup.  Encyc.  Brit.) 


Vario'is  valuable /o55i7«  found,  but  not  worked  :  the  best  pot- 
tery in  Ireland,  neai  Dungannon.  Lough  Neagh,  the  largest 
lake  in  Ireland,  covers  110,000  acres,  but  is  not  celebrated  for 
its  scenei"y. 

Estates  are  of  very  great  extent,  many  of  them  worth  from 
5000^  to  7000/.  a  year,  and  the  productive  or  arable  land  di- 
vided into  very  small  farms,  not  often  exceeding  twenty  Irish 
acres.  The  chief  proprietors  are  the  Marquess  of  Abercorn, 
Lords  Belmore,  Northland,  and  Mountjoy.  The  leases  are  for 
various  periods,  thirty-one  .yeors  and  three  lives,  three  lives, 
and  twenty-one  years  and  a'  life.  On  some  estates  the  land 
passes  through  the  hands  of  middlemen,  in  portions  of  various 
sizes,  till  it  reaches  the  actual  cultivator,  for  the  most  part,  in 
very  minute  subdivisions.  It  is  customary  for  several  persons 
to  be  concerned  in  one  townland,  which  is  held  in  what  is 
called  rundale  ;  the  cultivated  land  being  divided  into  shares, 
which  are  changed  every  year,  and  the  cattle  pasturing  in 
common  —  a  system  utterly  Inconsistent  with  profitable  occupa- 
tion, or  the  amelioration  of  the  soil  and  live  stock.     The  cattle 


and  sheep  are  accordingly  of  a  very  inferior  description  ;  and 
the  bitter,  which  are  not  numerous,  may  freouently  be  seen 
tethered  upon  the  small  patches  of  herbage  which  are  inter- 
spersed among  the  shares  of  these  partnership  concerns.  The 
tillage  land,  too,  is  more  frequently  stirred  with  the  spade  than 
the  plough  ;  and  where  a  plough  is  used,  the  team,  consisting 
of  horses,  bullocks,  and  even  milch  cows,  must  be  supplied  by 
the  contributions  of  three  or  four  neighbours,  who  unite  their 
means  for  the  purpose,  each  attending  the  operation,  lest  his 
poor  animal  should  have  more  than  his  proper  share  of  the  la- 
bour.    Potatoes,  oats,  and  flax  are  the  principal  crops. 

The  linen  manufacture  is  carried  on  to  a  great  extent,  and  the 
potteries  and  collieries  employ  a  considerable  number  of 
hands  ;  to  which  we  may  add  illicit  distillation,  which  prevails 
throughout  the  north-western  counties  of  Ireland.  The  food 
of  the  lower  classes  is  oatmeal  and  potatoes  ;  wheaten  bread 
and    butcher-meat  never   being  used   but  on  extraordinax; 


7891.  DONEGAL.  1,100,000  acres  of  ragged,  boggy,  and  mountainous  surface,  with  a  cold,  wet 
rVnrv.^te,  and  neither  woods  nor  plantations  to  shelter  from  the  blast  ( ypParlan's  Survev  ofDonesaL  1802 
IVaAf/ield.     Sup.  Encyc.  Brit.)  '  y  ^  s    > 
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Landed  properiy  is  In  few  hands. 

Affricvlture  is  in  a  very  backward  state  in  Donegal.     The  use 

of  the  plough  is  confined  to  a  small  proportion  of  the  cultivated 
land,  and  is  generally  of  a  bad  constiuction  ;  spade  labour  is 
preferred  in  most  places.  Barley  is  the  chief  grain  crop,  and 
It  is  almost  all  used  in  distillation;  oats  are  onlv  grown  for 
home  consumption,  and  wheat  is  confined  to  a  few  favourite 
spots.  There  are  only  two  flour  mills  in  the  county.  The  cul- 
ture  of  flax  is  considerable  in  the  barony  of  Kaphoe,  and  is  ex- 
tending even  in  the  mountain  districts.  Potatoes  are  cultivated 
every  where  ;  turnips,  clovers,  and  other  creen  crops,  are  al- 
most unknown  among  the  tenantry.  Village  or  ^lartiiership 
farms  still  abound,  but  farms  rww  begin  to  be  let  to  individuals 
as  separate  holdings.  In  the  low  country  they  are  from  ten  to 
fifty  acres  in  extent,  and  from  40  to  500  in  the  mountains.  The 
fences  are  commonly  nothing  better  than  ditcher,  with  banks 
of  turf  or  claj,  so  that  the  cattle  requ:re,to  be  herded  while 


the  crops  are  growing  \  and  in  mans  parts  tliey  are  avowed  to 
graze  promiscuously  as  soon  as  the  crops  are  removed.  Sea- 
weed and  shel'.-sand  are  used  as  manures,  but  very  little  lime- 
stone, or  Umestone  gravel.  The  practice  of  paring  and  burning, 
so  common  in  many  parts  of  Ireland,  is  seldom  nesorted  to  in 
this  county.  Leases  are  granted  for  twentj-one  years  and  a 
life. 

The  staple  manufaclure  of  Donegal  is  linen.  Women  are 
much  employed  in  knitting  stockings.  Kelp  is  prepared  along 
the  north-west  coasts  and,  during  the  fishing  season,  three  or 
four  salt-pans  used  to  be  kept  in  full  work.  But  whi:iky,  sava 
Dr.  M'Parlan,  particularly  in  the  mountain  region,  and  all 
around  the  coast,  is  the  chief  manufacture.  '*  It  is  by  runniiie 
their  barley  into  this  beverage  that  they  provide  for  one  half- 
year's  rent.  This  is,  therefore,  a  tax  raised  by  the  rich  on  the 
morals  and  mdustrj  of  the  poor." 


7892.  LONDONDERRY.  510,720  acres,  generally  mountainous,  fertile  and  beautiful  in  the  valleys 
and  containing  every  variety  of  soil  {Sainpson^s  Survey  of  Londonderry .  1802.  TVake field.  Sup.  Encve 
Brit.     Edin.  Gaz.  1827.)  f         n 


Landed  propert)/.  With  the  exception  of  lands  belonging  to 
the  church,  and  the  towns  of  Londonderry  and  Coleraine,  and 
certain  portions  reserved  by  the  crown  to  be  afterwards  erected 
Into  freeholds,  the  whole  of  I^ondonderry  was  granted  by 
James  I.  to  the  twelve  companies  or  guilds  of  London.  The 
estates  are,  therefore,  held  from  these  companies,  either  in  per- 
petuity, or  on  determinable  leases.  The  principal  proprietors 
or  leaseholders  are  I^ords  Waterford  and  Londonderry,  ConoUy, 
O^ilby,  and  the  fami'ies  of  Beresford  and  Ponsonby. 

The  average  size  of  farms  is  from  five  to  twentv  Irish  acres, 
or  at  a  medium  little  more  than  fifteen  acres  English.  MTiole 
districts  are  subdivided  into  patches  of  seven  or  eight  acres, 
but  in  a  few  situations  there  are  farms  of  upwards  of  300  acres. 
The  teases,  though  most  commonly  for  twenty-one  years  and 
one  life,  are  frequently  for  such  verv  short  periods,  as  to  be  a 
great  drawback  upon  agriculture.  The  practice  of  letting  land 
upon  short  leases  is,  however,  only  recently  introduced- 


The  principal  crops  are  potatoes,  barley,  oats,  and  flax. 
MTieat  is  not  in  general  cultivation.  Turnips  are  very  rart, 
and  sown  grasses  and  clovers  far  from  being  common.  No 
uniform  rotation  of  crops  is  recognised  in  practice,  but  it  is 
usual  to  take  two  crops  of  oats  successively,  and  sometimes  Hax 
the  year  following.  Fiorin  is  the  predominating  plant  in  the 
meadows,  where  it  grows  spontaneously  with  great  luxuriance. 
The  live  stock  presents  nothing  worthy  of  particular  not  ce. 
(Jrazing  grounds  are  not  extensive,  and  there  are  few  dairies. 
On  the  east  side  of  the  Bawn  there  are  two  extensive  rabbit- 


The  principal  vmnufaciure  is  linen  ;  the  value  exceeds  half  a 
million  sterimg,  besides  brown  or  unbleached  linens. 

Granite,  freestone,  sandstone,  and  those  be-'iutif\il  rock 
crystals,  which,  when  cut,  are  termed  Irish  diamonds,  are 
found  in  various  parts.  Iron,  copper,  lead,  and  coal  have  also 
been  found. 


7893.  ARMAGH.  293,871  acres  of  varied  and  rather  interesting  surface  of  mountain,  plain,  and  bog; 
with  rivers,  streams,  and  lakes,  and  a  climate  mild  for  the  latitude ;  244,000  acres  are  esteemed  fit  for 
cultivation.  The  celebrated  George  Ensor  is  a  native  of  this  county,  and  resides  on  his  own  estate  at 
Loughgall,  near  Armagh.  {Coote's  Surney  of  Armagh,  1804.  Wakefield.  Sup.  Encyc.  Brit.  Edin. 
Gaz.  1827.) 

Marble  of  an  excellent  quality,  and  of  great  beauty,  is  wrought 
in  .\rmagh.  The  chain  of  mountains  called  the  Fews,  of 
which  Sleive  Gullian  is  the  highest,  present  many  highly 
sublime  and  picturesque  scenes. 

Estates  in  this  county  are  not  large,  there  being  only  seven  or 
eight  proprietors  who  possess  them  of  the  annual  value  of  from 
6000/.  to  10,000/.  The  farms  also  are  small,  being  commonly 
from  five  to  twenty  acres,  and  seldom  exceeding  forty  or  fifty. 

Neither  the  arable  nor  the  pasture  husbandry  of  this  county 
present  much  that  is  worthy  of  notice.  Potatoes,  flax,  and 
oats  are  the  chief  produce  of  the  arable  disti  icts ;  and  those 
are  cultivated  in  a  very  rude  and  inferior  manner,  in  conse- 
quence of  the  ignorance  of  the  farmers,  and  their  want  of 
capital. 

There  are  no  extensive  dairy  farms,  nor  are  there  any  farmers 
exclusively  in  this  branch  of  husbandry ;  nevertheless  a  con- 
siderable quantity  of  butter  is  made  here.   One  hundrul  weight 


per- cow  is  considered  as  the  average  produce.  The  proportion 
cf  the  milch  cows  to  the  size  of  the  farms  is,  on  small  farms 
under  five  acres,  one  cow  ;  on  farms  exceeding  five,  and  under 
ten  acres,  perhaps  two  cows,  s' Idom  more.  A  considerable 
number  of  cattle  are  j  eared.  From  the  low  country  tliey  are 
sent  to  the  mountain  farms,  and  frequently  afterwards  so'.d  in 
the  Scotch  market.  They  are  in  general  of  a  small  stunted 
breed.  The  native  sheep  are  an  awkward  breed  ;  the  wool 
coarse,  and  in  small  quantity ;  very  little  of  it  is  exposed  to 
sale,  there  being  hardly  sufficient  for  domestic  use.  Goats» 
swine,  and  poultry  abound.  Wild  geese,  swans,  wild  ducks, 
and  several  other  species  of  aquatic  birds,  are  indigenous  to  the 
lakes  and  rivers.  Formerly  bees  were  much  attended  to,  but 
at  present  they  are  neglected. 

The  rvads  in  general  are  bad;  and,  what  is  extraordinary, 
the  turnpikes  are  the  worbt,  and  the  cross  roads  the  best. 

The  principal  manufacture  is  that  of  linen. 


7891  DOWN.  559,995  acres,  of  which  one  eighth  are  mountainous  and  waste,  the  remainder  hilly  and 
productive,  cultivated  by  small  mamifacturers,  and  embellished  by  plantations,  bleaching  grounds,  antl 
neat  white-washed  habitations.  I'he  climate  is  variable,  but  not  subject  to  extremes.  {DuOuurdicu's 
Survey  of  Down,  1802.     Sup.  Encyc.  Brit.    Edin.  Gaz.  1827.) 

Theve  are  exfcnswe  meadows  on  the  banks  of  the  Bann  and  the 
Laggan  ;  but  the  soil,  except  on  the  mountains,  is  tliought  to  be 
better  adapted  to  tillage  than  pasture.  A  good  many  Leasts  are 
fatted,  but  cows  are  the  prevailing  stock,  kept  in  small  numbers 
on  every  farm.  Thev  are  long-horned,  thin  in  the  sides,  and  deep 
in  the  belly,  but  yield  much  milk  when  well  fed,  and  each  of 
them  from  60  to  as  much  as  120  pounds  of  butter  in  the  year, 
or  about  two  thirds  of  the  mcdiimi  produce  of  the  butter  dairies 
of  England.  Numerous  horses  are  reared  in  the  mountainous 
districts  ;  and  goats,  furnishing  the  inhabitants  with  milk  are 
seen  around  all  the  cottages.  Sheep,  in  flocks  of  any  sizf,  are 
confined  to  the  mountain  districts.  They  are  very  small,  many 
of  them,  when  fat,  not  weighing  more  than  seven  or  eight 
pounds  a  quarter.  On  the  low  ground  there  are  a  few,  seldom 
exceeding  half  a  score,  on  almost  every  farm.  A  great  number 
of  hom  are  fattened  ;  many  of  them  bred  in  the  countv,  but 
not  a  few  brought  from  the  west  of  Ireland.  The  dry  liills  of 
this  county,  covered  with  heath  and  odoriferous  herbs,  are  well 
adapted  to  bees,  but  the  number  of  hives  has  greatly  decreased 


Frc 

who  farms  his  own  land.     Most  of  it  is  freehold' 

was  above  the  average  rental  of  the  be<  counties  in  Scotland, 

as  returned  to  the  commissioners  of  the  property-tax  in  ISU. 

The  farms  may  be  divided  into  two  kinds  :  the  first,  such  as 
are  possessed  by  farmers  who  have  recourse  to  no  other  brancli 
of  industry  ;  the  second,  such  as  are  held  by  weavers  and  other 
tradesmen.  The  former  nm  from  twenty  to  fifty,  and,  in 
some  instances,  so  fiir  as  100  acres  ;  the  latter  are  of  every  size, 
from  one  to  twenty  acres-  It  has  been  remarked  that  the 
divisions  of  the  farms  are  so  minute,  as  to  be  extremely  pre- 
judicial to  agriculture.  The  rent  is  always  paid  in  money  ; 
personal  services  are  never  extracted.  Some  leases  are  for  lives 
and  years,  others  for  lives  alone.  Fences  consist  chiefly  of  a 
ditch  and  bank,  without  quicks  of  any  kind,  or  sometimes  with 
a  few  plants  of  furze  stuck  into  the  face  df  the  bank  ;  but  dry 
stone  walls  are  frequent  in  the  stony  mountainous  parts. 
Great  improvement  has  been  made  in  its  agriculture  within 
these  twenty  years.  Tlireshing-mills  and  two-horse  ploughs 
have  been  introduced  ;  but  it  cannot  be  said  that  a  good  system 
prevails  generally,  which  the  small  size  of  the  farms,  indeed, 
renders  impracticable.  A  regular  rotation  is  rarely  followed  in 
the  crops  ;  fallows,  clovers,  and  tumii)B,  are  upon  a  very  small 
scale ;  and  from  the  greater  part  of  the  arable  land,  it  is  still 
the  practice  to  take  crops  of  grain  in  succession,  only  partially 
interrupted  by  potatoes,  flax,  and  peas.  Oats,  the  principal 
grain,  arc  grown  on  all  soils;  barley  is  usually  sown  after 
potatoes,  and  also  wheat  to  some  extent  on  the  coast.  Of  flax 
they  sow  fonr  bushels  an  Irish  acre,  and  the  medium  produce 
is  fifty  stones.  Rye  and  peas  occupy  but  a  small  space.  I^ime, 
marl,  shelly-sand,  and  sea-weed,  are  used  as  manures*  Faring 
and  burning  are  confined  to  the  muuntaina* 


:hin  these  twenty  years 

The  principal  mannfadjtre  is  linen,  which  is  carried  on  in 
all  its  branches.     Kelp  is  also  an  article  of  commerce. 

Copper  and  lead  ar*^  found  within  the  precincts  of  Down,  and 
marine  exuyise  among  the  hills  at  a  rreat  distance  from  the  sea. 
There  is  also  black  marble  susceptible  of  a  high  degree  of  poliih, 
slate,  coal,  freestone,  and  crystals.  Natural  woods  are  seen  >  i 
some  parts,  but  plantations  are  scarce  ;  there  are  a  good  many 
orchards,  a  small  one  being  attached  to  almost  every  coltaue  in 
the  bleaching  districts  on  the  low  grounds.  Bleaching  is  con- 
ducted on  a  considerable  scale  upon  the  banks  of  the  rivers ; 
and  vitriolic  acid  is  made  in  sevtral  of  the  towns.  Fish  abound 
on  the  coast ;  but  the  inhabitants  of  iJown  derive  litUs  benefit 
from  the  bounty  of  nature  in  this  particular. 


7895.  ANTRIM.  622,059  acres;  on  the  east  and  north  mountainous,  destitute  of  plantatioiis,  ard 
al)Ounding  in  bogs  \  the  otlier  parts  more  level  and  fruitful,  and  the  climate  drier  than  in  some  '^tluT 
counties.  [Kcwenkam's  Statistical  Survey.  JVakrfield.  Dubourdicu's  Survey  of  Antrim,  I'iVZ.  Su^k 
Encyc.  BrU.) 
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SltTierale,  Besides  basalt,  limestone,  gypsum,  coals,  fossil- 
wood,  or  wood-coal,  sandstone,  &c.  are  found.  The  fossil- 
wood,  or  wood-coal,  in  most  places,  is  covered  with  columns  of 
basalt,  and  is  curious  as  explanatory  of  the  origin  of  coal.  Not- 
withstanding the  compressed  state  in  which  it  is  found,  the 
bark  and  knots  are  quite  distinct,  and  the  rings  denoting  the 
annual  f^rowth  of  the  wood  may  be  counted.  In  some  instances 
the  roots  of  the  trees  may  be  traced.  Of  the  only  two  coal 
mines  which  are  wrought  in  the  province  of  Ulster,  there  is 
one  in  Antrim,  at  Bally  Castle.  The  coals  are  bituminous, 
and  of  a  bad  quality  ;  a  great  part  of  them  are  exported. 

Landed  Property.  Estates  are  in  general  freehold,  being 
either  immediate  grants  from  the  Crown,  or  held  under  those 
grants.  The  exceptions  are  the  properties  under  the  see  of 
Connor.  Some  of  the  estates  are  very  large.  The  Marquess 
of  Hertford  and  the  Antrim  family  possess  the  fee  of  the  major 
part  of  the  county.  The  former  has  64,000  f;reen  acres  ;  that 
is,  land  capable  of  tillage,  and  independently  of  bog  and 
mountain.  Most  of  the  Antrim  estate  is  let  on  perpetuity,  in 
farms  worth  ^000/.  or  3000/.  per  annum.  The  other  great 
proprietors  are  the  Marquess  of  Donegal,  Lord  Templeton,  and 
Lord  O'Neil.  The  estate  of  Lord  Templeton,  however,  is 
only  leasehold  under  the  Marquess  of  Donegal,  who  lets  his  land 
for  sixty -one  years  and  a  life,  but  renews  at  the  end  of  a  few 
years  for  a  price. 

The  farms  are  in  general  very  small.  The  principal  feature 
in  the  tillage  system  is  the  pota'o  fallow.  The  small  size  of 
the  farms,  and,  in  some  places,  the  rockiness  of  the  fjoU,  precludes 
the  use  of  the  ordinary  means  of  cullure,  and  therefore  a  part 


of  the  land  is  dug  with  the  spade.  The  quantity  of  potato-land 
is  regulated  by  the  quantity  of  manure  that  can  be  collected. 
After  potatoes,  flax  is  sown,  and  the  quantity  of  flax  ground  is 
regulated  by  the  ability  to  purchase  the  seed.  A  crop  of  oats 
finishes  the"  regular  rotation.  When  the  ground  is  esaiausted, 
it  is  turned  to  rest,  that  is,  it  is  suffered  to  lie  till  it  is  covered 
with  natural  grciss.   ouch  is  the  most  general  plan  of  husbandry 

Eursued  in  Antrim.  In  thoi^e  parts  ahere  the  farms  are  too 
ir;^e  for  the  spade  cuUure,  the  land  is  ploughed  by  three  or 
four  neighbours  uniting  their  strength;  one  supplying  the 
plough,  and  the  others  bringing  a  horse,  bullock,  or  even  a 
milch  cow.  Wheat  is  a  plant  of  very  modem  introduction  in 
Antrim,  and  very  little  of  it  is  sown. 

The  most  important  crop  is  flax. 

The  cattle  consist  chiefly  of  milch  cows,  belonging  to  small 
occupiers,  of  a  small  stunted  breed.  Sheep  are  very  little 
attended  to;  and  the  few  that  are  kept  are  of  a  very  inferior 
kind.  Goats  are  numerous  in  the  mountainous  parts  of  the 
county.    Pigs  also  are  kept  in  great  numbers. 

This  county  by  no  means  abounds  with  wood  ;  nor  are  fruit- 
trees  cultivated  in  great  abundance,  or  with  very  much  success. 
Of  the  apple,  however,  several  new  and  valuable  varieties  have 
lately  been  introduced,  and  advantageously  cultivated. 

Antrim  hcis  long  been  distinguished  for  its  li7ien  manufacture  ; 
but  latterly  the  manufacture  of  cotton  has,  in  some  measure, 
sumilanted  it,  especially  in  the  vicinity  of  Belfast. 

There  is  a  considerable  salmon-fishing  on  the  coast. 

The  stupendous  assemblage  of  basaltic  columns,  called  **  the 
Giant's  Causeway,"  lies  on  the  maritime  confines  of  Antrim. 


Chap.   IV. 
Literature  and  Bibliography  of  Agrictdture. 

7896.  The  first  books  on  agriculture  were  written  by  tlie  Greeks  before  the  Christian 
£era,  and  by  the  Romans  about  the  commencement  of  that  period.  Hesiod  is  the  only 
writer  of  the  former  people  exclusively  devoted  to  husbandry  :  the  earliest  Roman  author 
is  Cato  ;  and  the  latest,  Palladius,  in  the  fourth  century  A.D.  The  works  of  these  and 
the  other  agricultural  writers  of  antiquity  have  been  already  enumerated  (25.  and  44.), 
and  the  most  interesting  have  lately  been  re-translated  (7110.  anno  1800). 

7897.  In  the  dark  ages  few  books  were  written  except  on  religion.  The  first  author 
that  appeared  on  the  revival  of  the  arts  was  Crescentius  in  Italy,  in  the  fifteenth  cen- 
tury;  and  soon  after,  in  the  sixteenth,  Fitzherbert  in  England,  Olivier  des  Serres  in 
France,  Heresbach  in  Germany,  and  Herrera  in  Spain.  Since  these  works  appeared, 
many  others  have  been  published  in  every  country  in  Europe,  especially  in  England, 
France,  and  Germany.  Though  our  business  is  chiefly  with  the  works  which  have 
appeared  in  Britain  :  yet  we  shall,  after  enumerating  the  chief  of  them,  notice  also  what 
has  been  done  in  other  countries ;  many  foreign  works,  especially  of  France,  Germany, 
and  Italy,  being  familiar,  either  in  the  original  or  by  translations,  to  the  reading 
agriculturists  of  this  country.  All  the  works  of  importance,  whether  foreign  or  domestic^ 
published  or  to  be  published  since  1825,  will  be  found  noticed  or  reviewed  in  the  Gar- 
dener's Magazine,  commenced  in  that  year,  and  in  continuation, 

Sect.  I.  Bibliography  of  British  Agriculture. 
7898.  A  general  view  of  the  literature  of  British  agriculture  having  been  already  given  (801  )  we  have 
here  only  to  supply  the  bibliographical  enumeration  confirmatory  of  that  view.  Of  agricultural  books  verv 
few  at  the  present  day  are  worth  reading  for  their  scientific  information  ;  thcv  are  chiefly  to  be  considered 
as  historical  documents  ot  the  progress  of  opinions  and  practices  ;  and  this  is  the  reason  we  have  arranged 
them  in  the  order  of  their  appearance,  instead  of  classing  them  according  to  the  subjects  treated  of 
Those  who  wish  to  see  them  so  classed  will  be  amply  gratified  by  Watts's  Biiliograp/ua  Brildnnica  In 
our  list  we  have  omitted  many  works  on  subjects  belonging  to  political  agriculture,  as  the  corn  laws  tithes 
poor-rates,  &c.  ;  and  also  most  of  those  on  veterinary  surgery,  horsemanship,  bees,  hunting  plantine  &c  ' 
as  not  strictly  belonging  to  the  subject,  and  as  being  for  the  greater  j.art,  those  on  the  veterinary  a'rt  in 
particular,  worse  than  useless.  In  short,  the  improvements  in  chemistry,  animal  and  vegetable  physio- 
logy, and  the  comparatively  clear  views  of  political  economy  which  have  taken  place  chiefly  <ince  the 
commencement  of  the  present  century,  have  rendered  most  books  on  agriculture,  whether  jjoUtical  or 
protessional,  not  published  within  the  last  ten  years,  of  very  little  value,  and  a  number  of  them  more 
injurious  than  useful.  This  second  edition  of  British  authors  on  agriculture  is  considerably  reduced  in 
order  to  render  it  more  select  ;  and,  through  the  obligingdisposition  of  Mr  Forsyth,  perhaps  the  only  man 
in  existence  thoroughly  acquainted  with  the  bibliography  of  British  agriculture  and  cardenine  it  is 
rendered  much  more  accurate.  ''    vciiig. 


1500.  Groshede,  Bishop  of  Lincoln. 

Here  bej^neth  a  Treatyse  of  Hu^band^^•,  which  Mayster 
Groshede,  sotyme  Bysshop  of  I^vncolnc,  made  and  translated 
out  of  Frensshe  into  Englyshe.     Lond.  4to. 

152.-3.  Fitzherliert,  or  Fitxherharde,  Sir  Anthoni/, 
a  very  learned  lawyer,  and  also  known  as  the  father 
of  English  husbandry,  was  born  at  Norbury,  in  Der- 
byshire, and  died  there  in  1538.  He  was  made  i  udge 
ol  the  Common  Pleas  in  the  1.0th  of  Henry  VI II., 
and  wrote  several  books  on  law. 

rJ'  J'"'  ^°°^  °f  I'usbmdry,  ver>-  profitable  and  necessarj- 
for  all  persons.    Lond.  1323,  4to  ;  1532,  Ifimo. 

i-  5?"™>'"B-    Lond.  1523, 4to ;  1539.  16rao. 

.'5.  De  txtenta  Mancrii.    Lond.  1539. 

1558.  Beiiese,  Sir  Richard,  Canon  of  Marton  Ab- 
bey, near  London. 

The  Manner  of  Measuring  all  Maner  of  Land.  16mo. 


1557.  Tiisscr,  Thomas,  styled  the  British  Varro, 
was  born  near  Witham,  in  Essex,  1515  ;  received  a 
liberal  education  at  Eton  School,  and  at  Trinity 
Hall,  Cambridge ;  lived  many  years  as  a  farmer  in 
Suftblk,  and  afterwards  removed  to  London,  and 
published  his  experience  in  agriculture  and  gar. 
dening.     He  died  in  1580. 

1.  A  hundreth  fjood  Pointes  of  Husbandrie.    Lond.  4to. 

2.  Five  Hundreth  Poinis  of  Good  Hu:,bandry,  suited  to  as 
many  of  Good  Huswifere;  with  divers  approved  lessons  con- 
cennnR  Hops  and  Gardening.    Lond.  4to.  1573. 

1.581.  Mascall,  Leonard,  author  of  a  work  on 
sowing,  planting,  and  grafting  trees,  &c.     1572. 

1.  The  Husbandlye  Ordering  and  Government  of  Poiiltlie. 
CSC.    Jjond.  ovo. 

-i.  The  First  Book  of  Cattel,&c.     Lond.  1587.  4fo. 

J.  A  Bookeof  Fishing  with  Hooke  and  Line,  and  all  other 
Jnslvuntfnts  thereunto  belonging  :  another  oj  Sundric  Enginti 
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and  Trappes  to  take  Polecats,  Buzards,  Rats,  Mire,  and  all 
other  kindes  of  Vermin  and  Beasts  whatsoever ;  moste  pro- 
fitable tor  all  Warriners,  and  suihe  as  delight  in  tlvis  kinde 
of  sporte  and  pastime.    Lond.   1590.  4to. 

16(jl.  Anon. 

God  speede  the  Plough.    Lond.  4to. 

1601.  P/at,  Hujih. 

The  new  and  admurable  Arte  of  setting  of  Come,  with  all 
the  nt-cessarie  Tooles  ;  and  other  Circumstances  belonging  to 
the  s.Tme.    Lond.  4to. 

1610.    Vaughan,  Rowland. 

Most  approved  and  lonj^  experienced  Water  Works :  con- 
taining the  Manner  of  hummer  and  Winter  drowning  of 
Meadow  and  Pasture  bv  the  Advantage  of  the  least  River, 
Brooke,  Fount,  or  Water  Trill  adjacent.    Lond.  4to. 

lt)13.  Minkham,  Gcrvase,  Jarvise,  or  Gervas.  An 
author  who  wrote  on  a  great  variety  of  subjects 
during  the  reigns  of  James  I.  and  Charles  I.,  and 
died  about  168.5.  He  appears,  says  Harte  (Es. 
sai/s,  ii.  .32.)  to  be  the  first  Englishman  who  deserves 
to  be  called  a  hackney  writer. 

1.  The  English  Husbandman ;  2  Parts.    Lond.  1613.  4to. 

2.  Farev.ell  to  Husbandry.     Lond.    1620.  4to. 

3.  Cheap  and  Good  Husbandry,  for  the  well  ordering  of  all 
Be.Tsts  and  Fowls,  fee.    Lond.  1616,  1651.  4to. 

4.  Enrichment  of  the  Weald  of  Kent,  &c.  Lond.  1620, 
1631.  4lo. 

1616.  Stevens  and  Liebault. 

Maison  Kustique,  or  the  Country  Farm ;  translated  into 
English  by  Richard  Surflet,  Practitioner  in  Physicke,  newly 
reviewed,  &c. ;  and  the  Husbandrie  of  France,  Italy,  and 
Spaine  reconciled  and  made  to  agree  with  any  here  in 
England.    By  Gervase  Markham.     Lond.  fol. 

1635.   Calthorpe,  Cha>les. 

The  Relation  between  a  Lord  of  a  Manor  and  the  Copy- 
holder, his  Tenant.    Lond.  4lo. 

1639.  Plattes,  Gabriel,  author  of  some  tracts  on 
Gardening  ;  a  poor  man  but  a  useful  writer.  Harte 
says,  he  had  a  bold  adventurous  cast  of  mind,  and 
preferred  the  faulty  sublime  to  faulty  mediocrity. 
As  great  a  genius  as  he  was,  he  was  allowed  to  drop 
down  dead  in  London  streets  with  hunger;  nor  had 
he  a  sliirt  upon  his  back  when  he  died.  He  be- 
queathed his  papers  to  Hartlib,  who  seems  to  have 
published  but  few  of  them. 

1.  Discovery  of  infinite  Treasure,  hidden  since  the  World's 
beginning,  in  the  Way  of  Husbandry.    4to. 

2.  Discovcrie  of  Subterraneal  Treasure,  viz.  all  manner  of 
Mines  and  Minerals,  from  the  Gold  to  the  Coal,  &c.,  with  di- 
rections for  the  finding  them.     Lond.  165.3.  4to. 

3.  Observations  and  Improvements  in  Husbandry,  with 
Twenty  Experiments.    Lona.  1653.  4to. 

164'i.  Vermuyden,  Sir  C,  a  native  of  Holland,  and 
a  colonel  in  CromwelPs  army. 

Discourse  touching  the  Drevning  the  great  Fenns  lying  within 
the  several  Counties  of  Lincolne,  Northampton,  Huntingdon, 
Norfolke,  SutTolke,  Cambridge,  and  the  Isle  of  Ely.    4to. 

1645.    Weston,  Sir  Richard. 

Discourse  of  Husbandry  used  in  Brabant  and  Flanders,  shew. 
ing  the  wonderfiil  Improvements  if  Land  there.     Lond.  4to. 

1649.  Blith,  Walter,  an  officer  in  Cromwell's 
army,  who,  with  other  English  gentlemen  holding 
commissions  at  that  time,  w.ts  eminently  useful  in 
introducing  improvements  into  Ireland  and  Scot- 
land. 

1.  The  Englibh  Improver,  or  a  new  Survey  of  Husbandry, 
discovering  to  tbe  kingdom  that  some  Land,  both  ..\rable  and 
Pasture,  may  be  advanced  Double  and  Treble,  and  other.  Five 
and  Ten  fold.    Lond.   Ito. 

2.  The  English  Improver  improved  ;  or  the  Survey  of  Hus- 
bandry surveyed.    Lond.  1652.  4lo.  3d  Edit. 

165'l.  Hartlib,  Samuel,  an  ingenious  writer  on 
agriculture,  and  author  of  several  theological  tracts. 
He  was  the  son  of  a  Polish  merchant,  and  came  to 
England,  according  to  Weston,  about  1640 ;  but  the 
time  when  he  died  is  unknown.  He  was  a  great 
promoter  of  husbandry  during  the  times  of  the  com. 
monwealth,  and  was  much  esteemed  by  all  inge- 
nious  men  in  those  days.  Milton  addressed  to  him 
his  treatise  on  education,  and  Sir  William  Petty 
inscribed  two  letters  to  him  on  the  same  subject. 
Cromwell  allowed  him  a  pension  of  lOO/.  a  year. 

\ .  legacy ;  or,  an  Enlargement  on  the  Discourse  of  Hus- 
bandry used  in  Brabant  and  Flanders.  Tbis  work  is  s.iid  in 
the  Cemut  Literaria  to  l>e  written  by  Robert  Child.  With  an 
Appendix.  1051.  4to.  Lond. 

2.  Appendix  to  the  I/egacy,  relating  more  particularly  to 
theHusbandryandNaturalHistory  of  Ireland.  Lond.  1652.  4to. 

3.  Essay  on  the  Advancement  of  Husbandry  and  Learning, 
with  propositions  for  erecting  a  College  of  Husbandry.    Lond. 

4.  The  Reformed  Husbandman  ;  or,  a  brief  TreaUse  of  the 
Errors,  Defects,  and  Inconvenience  of  our  English  Husbandry, 
in  ploughing  and  sowing  for  Com  ;  with  the  Reasons  and  ge- 
neral Remedies,  and  a  large  yet  faithful  Offer  or  UnderUking 
for  the  Benefit  of  them  that  will  jojTi  in  this  good  and  public 
Work.    Lond.  1651.  4to. 

5.  Design  for  Plenty,  by  a  Universal  Planting  of  Trees;  ten- 
dered by  some  well-wishers  to  the  Public.    Lond.  1652.  4to. 

6.  Discovery  for  Division  or  Setting  out  of  Land  in  England 
and  Ireland.    Lond.  1653.  4to. 

7.  The  Cornplete  Husbandman ;  or,  a  Discourse  of  Hus- 
bandrv,  both  Foreign  and  Domestic.  And  a  particular  Dis- 
course of  the  Natural  History  of  Husbandry  in  Ireland.  Lond 
1659.  4to. 

1659.  Speed,  Adam. 

1.  Adam  out  of  Eden;  or,  an  .Abstract  of  divers  excellent 


Experiments,  touching  the  Advancement  of  Agrictilturc 
Lond.  12mo. 

2.  Husbandman,  Farmer,  and  Grazier's  Complete  Instructor. 
Lond.  1697.   12mo. 

1662.  Dupdale,  William. 

History  of  the  embanking  and  drayning  of  divers  Fens  and 
Marshes,  both  in  forrain  parts  and  in  this  kingdom.  Lond. 
fol.     2d  edit.  pt.  1772.    Revised  by  C.  N.  Cole,  Esq. 

1664.  Forster,  John. 

England's  Happiness  increased  ;  or  a  sure  and  easie  Method 
against  all  succeeding  dear  Years,  by  a  Plantation  of  the  Roots 
called  Potatoes,  &c.    Lond.  4to. 

1665.  Dorison,  Colonel  William. 

The  Design  for  tbe  perfect  Drainingof  the  great  Level  of  the 
Fen,  called  Bedford  Level,  with  JIaps,  &c.     Lond.  4to. 

1669.  JVorlidge,  John,  gentleman,  author  of  some 
works  on  gardening. 

Systema  Agricultura,  &c.    Lond.  fol. 

1670.  Sznith,  John,  Gent. 

England's  Improvement  revived ;  plainly  discovering  the  se- 
veral Ways  of  improving  the  several  Sorts  of  waste  and  barren 
Grounds,  and  of  enriching  all  Earths ;  with  the  natural  Quality 
of  all  Lands,  and  the  several  Seeds  and  Plants  which  naturally 
thrive  therein,  observed  ;  together  with  the  manner  of  planting- 
all  Sorts  of  Timber  Trees  and  Underwoods ;  experienced  in  30 
Years'  Practice ;  in  6  Books.     Lond.  4to.  1673. 

1681.  Houghton,  John,  F.R.S. 

A  Collection  of  Letters  for  the  Improvement  of  Husbandrv 
and  Trade.  Lond.  4to.  Again  in  1728,  4  vols.  8vo,  revised 
by  R.  Bradley. 

1683.  Lister,  Martin,  M.D.,  an  eminent  physician 
and  natural  philosopher  ;  was  bom  in  Buckingham- 
shire about  1638 ;  practised  in  London ;  died  1711-12. 
He  wrote  various  works. 

Of  Plants  which  may  be  usefully  cultivated  for  Grass  or  Hay. 
1696.  [Phil.  Trans.  N.  Mr.  iv.  136.) 

1685.  Moore,  Sir  Jonas,  Knight,  F.R.S.,  a  very 
respectable  mathematician,  and  surveyor-general  of 
his  majesty's  ordnance,  was  born  in  Lancashire, 
1617  ;  died  1679. 

1.  History  or  Narrative  of  the  great  Level  of  the  Fens  called 
Bedford  Level ;  with  a  large  Map  of  the  said  Level,"as  drained, 
surveyed,  and  described.    8vo. 

2.  England's  Interest ;  or  the  Gentleman  and  Farmer's 
Friend.    Lond.  1695.  8vo. 

1694.  Floyd,  Edward. 

1.  Account  of  Locusts  in  Wales.  {Phil.  Tram.  Abr.  iii. 
p.  617.) 

2.  On  the  spontaneous  Combustion  of  several  Hay -stacks,  &c. 
{lb.  p.  618.) 

1697.  Donaldson,  James,  a  native  of  Scotland, 
and  one  of  the  earliest  and  most  useful  writers  on 
the  agriculture  of  his  country. 

Husbandry  Anatomised ;  or  an  Enquiry  into  the  present 
manner  of  Tilling  and  Manuring  the  Ground  in  Scotland. 
Edin.  12mo. 

1697.  Meager,  Leonard,  author  of  The  English 
Gardener  and  other  works. 

The  Mystery  of  Husbandry.    I.ond.  12mo. 

1700.  Nourse,  Timothy,  F.R.S. 

Campania  Felix ;  or  a  Discourse  of  the  Benefits  and  Im- 
provements of  Husbandry.    Lond.  8vo. 

1707.  Mortimer,  John,  author  of  some  tracts  on 
religious  education.  His  works  on  husbandry  were 
translated  into  Swedish,  and  published  in  Stock- 
holm, in  1727. 

The  whole  Art  of  Husbandry,  in  the  way  of  Managing  and 
Improving  Land.    Lond.  8vo. 

1717.  Laurence,  Edward,  brother  to  John  Lau- 
rence, a  clergyman,  author  of  a  work  on  gardening. 
(See  A.  D.  1726.) 

The  Duty  of  a  Steward  to  his  Lord;  with  an  Appendix  on 
Farming.     Lond.  1727.  4to.  ,   _      „  - 

1721.  Bradlei/,  Richard,  F.R.S.,  and  Professor  of 
Botany  in  the  University  of  Cambridge;  a  most  vo- 
luminous writer  on  gardening,  botany,  &c. ;  died 
1732.     (Encyc.  of  Gard.  p.  1102.)  ^  „    ^    . 

1.  Philosophical    Treatise  of  Husbandly  and  Gardening. 

2.  'The  (Country  Gentleman,  and  Famier's  Monthly  Director. 

3"  Experimental  Husbandman  and  Gardener.  Translated 
from  the  German  of  (i.  A.  Agricola.    Lond.  4to^  1  /  ^6. 

4.  A  Complete  Body  of  Husbandry.     Lond.  1,27.  8vo. 

5.  The  \Veeklv  Miscellany  for  the  Improvement  of  Hus- 
bandry, Arts,  and  Sciences.    21  Nos.  1727.  8vo. 

6.  I'he  Science  of  Good  Husbandry,  or  the  Economy  of  Xe- 
nophon  ;  translated  from  the  Greek.     Lond.  1727.  8vo. 

7.  The  Riches  of  a  Hop  Garden  explained,  with  the  Observ- 
ntions  of  the  most  celebrated  Hop  Planters  in  Britain.  Lond. 
1729.  Svo. 

1724.  Anon.  ,  ,  „     .      ^        . 

A  Treatise  conceming  the  Manner  of  fallowing  Ground, 

raising  of  Grass  Seeds,  and  training  of  Lme  and  Hemp.   Edm. 

1726  Lawrence,  John,  M.  A.,  author  of  The  Cler. 
guman's  Recreation,  a  gardening  work  of  use  in  lU 
time ;  he  died  in  Durham,  1732.  {Encyc.  of  Gard. 
p  1102 ) 

The  New  System  of  Agriculture;  being  a  complete  Body  ot 
Husbandry  and  Gardening  in  all  the  p^irts  of  them.  Lond.   fol. 

1729.  Mackintosh,  Borland.  „  „     .      „,     .. 
Essay  on  Ways  and  Means  for  Inclosing,  Fallowing,  Planting, 

&c  Scotland,  and  that  in  sixteen  Years  at  farthest.  Tsdin.  8vo. 

1730.  Richards,  John.  . 

The  Gentleman's  Steward  and  Tenants  of  Manors  instructed 
Txind.  8vo. 
H   4 
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1730.  Rye,  George. 

Observations  on  Agriculture.     Dub,  BTO.      _      ,  ,  ,  . 

17j1.  Tull,  Jcthro,  was  born  in  Oxfordehlre ;  ne 
was  a  barrister,  and  made  the  tour  of  Europe ;  after 
which  he  settled  on  his  paternal  estate,  which  he 
cultivated  with  so  much  attention  as  brought  on  a 
disorder  in  his  breast.  He  then  went  abroad,  and, 
on  his  return,  fixed  his  residence  on  a  farm  in 
Berkshire,  where  he  renewed  his  experiments  in 
horse-hoeing  husbandry  :  lie  died  in  1740.  His  son, 
John  Tull,  was  an  officer  in  the  army,  but  rumed 
himself  by  projects,  and  died  in  the  Fleet  in  nti*. 
(Gent.  Mag.)  Mr.  Tull's  farm  was  "situated  at  a 
place  called  Prosperous  (probably  so  called  from  his 
great  success),  in  a  tract  of  very  indifferent  land, 
lying  on  the  north  side  of  the  Hampshire  hills,  near 
the  borders  of  Wiltshire,  but  being  itself  "i  the 
county  of  Berks.  It  is,  I  believe,  in  the  parish  of 
Ink-pen.  I  visited  it  in  the  company  of  Mr.  Budd 
of  ^Iewbury,  who  had  visited  it  long:  before  with 
Arthur  Young,  who,  like  me,  visited  it  in  the  cha- 
racter of  a  pilgrim,  and  in  honour  of  the  memory 
of  the  real  founder  of  every  recent  improvement 
that  has  been  made  in  the  agriculture  of  England." 
(Cobbett's  Treatise  on  Cobbett's  Corn,  chap,  vi.) 

1.  Specimen  of  a  Work  on  Horse-hoeing  Husbandry.  Lond. 

2.  New  Horse-hoeing  Husbandry ;  or  an  Essay  on  the  Prin- 
ciples of  Tillage  and  Vegetation  ;  wherein  is  shown  a  Method 
ot  introducing  a  sort  of  Vinejard  Culture  into  the  Com  Fields, 
in  order  to  increase  their  Product,  and  diminish  the  common 
Eipeuse  by  the  use  of  Instruments,  described  in  Cuts.    1733. 

3.  Supplement  to  the  New  Horse-hoeing,  &c.    Lond.  1739. 
1732.  Ellis,  William,  a  farmer  at  Little  Gaddes- 

don,  near  Hemel  Hempstead,  in  Hertfordshire. 

1.  The  Modem  Husbandman;  or.  Practice  of  Farmmg. 
Lond.  1744.  8  vols.  Svo.  , 

2.  The  Country  Housewife's  Family  Companion.    Lond. 

3.  The  Complete  Planter  and  Cvderist.    Lond.  1757.  Svo. 

4.  Ellis's  Husbandry  abridged  and  methodised.  Lond.  1/72. 
2  vols.  Svo. 

1737.  Phillips,  Robert. 

Dissertation  concerning  the  present  State  of  the  High  Roads 
of  England,  especially  those  near  Ixmdon  ;  wherein  is  proposed 
a  New  Method  of  repairing  and  maintaining  them.     Lond. 

1741.  Blaclnvell,  Alexander,  M.D.,  a  native  of 
Aberdeenshire.  Blackwell  studied  physic  under 
Boerhaave  at  Leyden,  took  the  degree  of  M.  D., 
practised  as  a  physician  at  Aberdeen,  and  afterwards 
at  London,  but  meeting  with  no  success,  turned 
printer,  and  became  bankrupt  in  1731.  About  1740  he 
went  to  Sweden,  turned  projector,  and  laid  a  sclieme 
before  his  Swedish  Majesty  for  draining  the  fens 
and  marshes.  He  was  suspected  of  being  concerned 
in  a  plot  with  Count  Tessin,  and  was  beheaded 
August  9.  1748.  His  wife  Elizabeth  was  the  author 
of  a  curious  herbal. 

A  new  Method  of  Improving  cold,  wet,  and  barren  Land, 
particularlv  clayev  Grounds,  &c.    Lond.  Svo. 

1743.  Maxwell,  Robert,  an  eminent  Scotch  im- 
prover. 

1.  Select  Transactions  of  the  Honourable  Society  of  Im- 

? rovers  in  the  Knowledge  of  Agriculture  in  Scotland.    Edinb. 
743.  Svo.  Plates.  ,    „ 

2.  The  Practical  Husbandman.    Edin.  Svo.    1/57. 

1744.  Claridge,  John. 

The  Shepherd  of  Banbury's  Rules  to  know  of  the  Change  of 
the  Weather.     Lond.  Svo. 

17,'i7.  Home,  Francis,  M.D.,  Professor  of  Materia 
Medica  in  the  University  of  Edinburgh. 

The  Principles  of -Agriculture  and  Vegetation.     Lond.    Svo. 

1757.  Lisle,  Edward,  Esq.,  late  of  Crux-Easton, 
in  Hampshire. 

Obsi  rvatiorus  on  Husbandry.    Lond.  4to,  and  2  vols.  Svo. 

1759.  Stilliii^cet,  Benjamin,  grandson  to  the 
bishop  of  that  name,  and  an  ingenious  naturalist 
and  miscellaneous  writer,  interesting  in  agricul- 
ture as  a  promoter  of  the  introduction  of  artificial 
grasses  ;  was  born  about  1702 ;  died  1771. 

1.  Miscellaneous  Tracts  relating  to  Natural  History,  Hus- 
bandry, and  Physic.  Translated  from  the  Latin ;  with  Notes. 
Lond.  Svo.  .     .      ^ 

2.  Calendar  of  Flora,  Swedish  and  English,  made  m  the 
year  1755.     Lond.  Svo.  1761. 

1759.  Mills,  John,  E.R.S.,  author  and  translator 
of  several  works,  and  among  others  of  Gyllenborg's 
Natural  and  Chemical  Elements  of  Agriculture,  an 
ingenious  work  for  its  time  and  country. 

1.  A  Practical  Treatise  of  Husbandry,  collected  by  Du- 
harael,  and  also  the  most  approved  practice  ot  the  best  English 
farmers.    Lond.  4to. 

2.  A  New  and  Complete  Svstem  of  Practical  Husbandry. 
Lond.  1762-5.  5  vols.  Svo. 

3.  An  Essay  on  the  M^eather ;  with  Remarks  on  the  Shep- 
herd of  Banbury's  Rules  for  Judging  of  its  Ch.inges,  and  Di- 
Tections  for  preserving  Hives  aud  Buildings  fcom  the  fatal 
efterts  of  Lightning.     Ixir.d.  1770.  Svo. 

4.  A  Treatise  on  Cattle,  &c.    Lond.  1776.  Svo. 

1760.  Uitt,  Thornas,  gardener  to  Lord  Manners, 


at  Bloxholme  In  Lincolnshire,  and  author  of  a  me- 
ritorious work  on  fruit  trees. 

A  Treatise  of  Husbandry  ;  or  the  Improvement  ot  dry  and 
barren  Lands.     Lond.  Svo. 

1761.  Mordant,  John.  .      ,.. 
The  Complete  Steward ;  or  the  Duly  of  a  Steward  to  nis 

Lord.     Lond.  2  vols.  Svo.  .    . 

1762.  Dickson,  Adam,  A.M.,  minister  of  Dunse  m 
Scotland.  Considered  a  good  classical  scholar,  and 
an  excellent  practical  farmer.  He  died  before  The 
Husbandry  of  the  Ancients  was  prepared  for  the 
press,  which  is  the  occasion  of  some  defects  in  that 
work.  „  .   .  ,  . 

1.  Treatise  on  Agriculture.  Edin.  Svo.  This  is  one  of  the 
best  works  on  tillage  that  ever  has  appeared. 

2.  TheHusbandry  of  the  Ancients.  Edin.  i//8.  .i  vols.  Svo. 

1763.  Anon. 

Museum  Rusticum  et  Commerciale;  or  Select  Papers  on 
Agriculture,  Commerce,  &C.    Lond.  6  vols.  Svo. 

1764.  Ladnar,  of  Kroy,  in  Yorkshire. 

The  Farmer's  New  Guide.     Lond.  Svo. 

1764.  Randall,  J.,  some  time  master  of  the  aca- 
demy at  Heath,  near  Wakefield,  Yorkshire. 

1.  The  Semi-Virgilian  Husbandry,  deduced  from  various 
Eiperitnents.     Lond.  Svo.  ,,        „  .  ,  c      , 

2.  Construction  and  extensive  Use  of  a  new-invented  Seed 
Furrow  Plough,  suited  to  all  Soils;  of  a  Draining  Plough  ;  and 
of  a  Potato  Drill  Machine;  with  the  Theory  of  a  Common 
Plough  ;  illustrated  with  7  plates.    Lond.  1764.  4to. 

1765.  Fordyce,  George,  M.D.,  F.R.S.,  a  distin- 
tinguished  physician,  and  teacher  of  medicine  in 
London  ;  was  born  at  Aberdeen,  1736  ;  died  1802. 

Elementsof  Agriculture  and  Vegetation.    Edin.  Svo. 

1766.  Homer,  Henry,  an  excellent  classical  scholar, 
was  born  in  Warwickshire,  1752  ;  died  1791. 

1.  An  Essay  on  the  Nature  and  Method  of  ascertaining  the 
spccitic  Shares  of  Proprietors  upon  the  Inclosure  of  Common 
Fields.     Lond.  Svo. 

2.  An  Inquirv  into  the  Means  of  Preserving  and  Improvmff 
the  Public  Heads  of  this  kingdom.    Oiif.  1767-  Svo. 

1766.  Anon. 

The  Complete  Farmer :  or  a  General  Diclionarj'  of  Hus- 
bandry in  all  its  branches,  &c.,  by  a  Society  of  Gentlemen, 
Mcmbersof  the  Society  of  Arts,  Manufactures,  &c.  London. 
Fc.1.  Plates.  ,    ,  .„.^     ^ 

London,  1S07,  2  vols.  4to,  5th  edit,  entitled  The  Com- 
plete Farmer,  or  General  Dictionary  of  Agriculture  and  Hus- 
bandry, &c.,  wholly  re-written  and  enlarged.  Plates. 

1767.  Young,  Arthur,  F.R.S,,  an  eminent  agricul- 
turist, secretary  to  the  Board  of  Agriculture,  was  the 
son  of  Arthur  Young,  a  prebendary  of  Canterbury, 
and  author  of  An  Historical  Dissertation  of  Corrup- 
tions ill  Religion.  He  was  born  in  1741.  He  served 
his  apprenticeship  to  a  wine  merchant ;  but  on 
entering  into  the  possession  of  his  paternal  estate, 
near  Bury  St.  Edmunds,  he  became  a  farmer,  and 
impoverished  himself  by  experiments.  After  this 
he  set  up  as  a  teacher  of  others,  and  in  1771  pub- 
lished a  volume  called  The  Farmer's  Calendar, 
which  wasfoUowed  in  1784  by  The  Annals  of  Agrictil- 
turc,  in  which;he  had  Ralph  Robinson,  George  111. 's 
farming  bailiff,  for  a  correspondent.  Young  also 
made  excursions  through  the  British  islands  and  on 
the  Continent,  to  collect  information  on  subjects  of 
rural  economy.  At  length  a  Board  of  Agriculture 
was  established,  of  which  he  was  appointed  secre. 
tary,  with  a  salary  of  six  hundred  a  year.  He  became 
blind  some  years  before  his  death,  which  h.appened 
February  20.  1820.  His  works  are  numerous,  and 
his  travels  amusing.     (Annual  Biography.) 

1.  The  Farmer's  Letters  to  the  People  of  England,  &c 
Lond.  Svo. 

2.  The  Farmer's  Letters  to  the  Landlords  of  Great  Britain. 
Lond.  1771.  Svo. 

3.  A  Six  Weeks'  Tour  through  the  Southern  Counties  of 
England  and  Wales.    Lond.  1768.  Svo. 

4.  Treatise  on  the  Management  of  Hogs.    Lond.  1769.  Svo. 
6.   A   Six  Months'  Tour  tlirough  the  North  of  England. 

Lond.  1770.  4  vols.  Svo. 

6.  The  Farmer's  Guide  in  Hiring  and  Stockmg  Farms,  &c. 
Lond.  1770.  2  vols.  Svo. 

7.  Rural  Economv  ;  or  Essays  on  the  Practical  Part  of  Hus- 
bandry.   Lond.  1770.  Svo. 

8.  A  Course  of  Experimental  Agriculture.  Lond.  1770. 
2  vo's.  4to.  .      ^ 

9.  The  Farmer's  Tour  through  the  East  of  England.  Lond. 
1770.  4  vols.  Svo. 

10.  Observations  on  the  Present  State  of  the  Waste  Lands  in 
Great  Britain.     Lond.  1772.  Svo. 

11.  Tour  in  Ireland;  with  General  Observations  on  the 
Present  State  of  that  Kingdom,  made  in  1776-7-8,  and  9. 
Dub.  17S0.  2  vols.  Svo. 

12.  .in  Essay  on  the  Culture  of  Cole-seed  for  feeding  Sheep 
and  Cattle.    Svo. 

13.  Annals  of  Agriculture,  and  other  useful  Arts.  Pub- 
lished in  Nos.     Bury  St.  Edmunds,  1790,  40  vols.  Svo. 

14.  Travels  during  the  years  17S7-S,and  9,  undertaken  more 
particularly  with  a  View  of  ascertaining  the  Cultivation, 
Wealth,  Resources,  and  National  Prosperity  of  the  Kingdom 
of  France.    Bury  St,  Edmunds,  1792.  4to.  */  vols. 

15.  General  View  of  the  Agriculture  of  the  County  of  Suf- 
folk ;  drawn  up  for  the  Board  of  Agriculture.  Lond.  1797. 
Svo. 

16.  f'/eneral  View  of  the  Agriculture  of  the  County  of  Lin- 
coln ;  drawn  up  for  the  Board  of  Agriculture.  Lond.  1799. 
Svo. 
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17.  An  Enquiry  Into  the  Propriety  of  applyint:  Wastes  to  the 
Maintenance  and  Support  of  the  Poor.    Lond.  1801.  8vo. 

IS.  The  Farmer's  Kalendar,  containing  the  Business  neces- 
sary to  be  performed  on  the  various  kinds  of  Farms  during 
every  month  of  the  year.    Lond.  1800.  4  vols.  8to. 

19.  Essay  on  Manures.    Lond.  1801.  8»o. 

20.  General  View  of  the  Apiculture  of  Hertfordshire  ; 
drawn  up  for  the  Board  of  Agriculture.    Lond.  li"0-I.  8vo. 

iil.  General  View  of  the  Agriculture  of  the  County  of  Nor- 
folk.    I.ond.  1804.  Svo. 

'i^i.  General  View  of  the  Agriculture  of  the  County  of  Essex. 
Lond.  1806.  2  vols.  Svo. 

US.  General  Report  on  Inclosures.    Lond.  1807.  Svo. 

24.  General  View  of  the  Agriculture  of  Oxfordshire.  Lond. 
1808.  Svo. 

25.  A  General  View  of  the  Agriculture  of  the  County  of 
Sussex  ;  drawn  up  for  the  Board  of  Agriculture.  Lond.  1'808. 
Svo. 

26.  Advantages  which  have  resulted  from  the  Establishment 
of  the  Board  of  Agriculture.    Lond.  180'J.  Svo. 

27.  On  the  Husbandry  of  those  celebrated  British  Farmers, 
Bakewell,  Arbutlmot,  and  Ducket.    Lond.  ISll.  Svo. 

1768.  Dossie,  Robert,  Esq. 
Memoirs  of  Agriculture,  &c.    Lond.  3  vols.  Svo. 
1770.  Peters,  Matthew. 

1.  The  Rational  Farmer.    Lond.  Svo. 

2.  Winter  Riches.     Lond.  1771.  Svo. 

1770.  Comber,  Thomas,  LL.  D.,  Rector  of  Buck- 
worth  and  Morborne,  in  Huntingdonshire,  died 
1778. 

1.  Free  and  Candid  Correspondence  on  the  Farmer's  Letters 
to  the  Ftople  of  England,  &c.>  with  the  Author  and  Arthur 
Young,  Esq.     Lond.  Svo. 

Y.  Real  Improvement  in  Agriculture,  on  the  Principles  of 
A.  Young,  Esq.  To  which  is  added,  a  Letter  to  Dr.  Hunter  of 
York,  on  the  ttickets  in  Sheep.     Lond.  1772.  Svo. 

1770.  Hunter,  A/exaiuter,  M.D.,  F.IJ.SL.  and  E. 
was  born  at  Edinburgh,  lisii  ;  settled  as  a  physician 
at  Gainsborough,  at  Beverley,  and  finally  at  York, 
where  he  dieii,  18U9. 

1.  Georgical  Essays :  in  which  the  Food  of  Plants  is  parti- 
cularly considered.     Lond.  4  vols.  Svo. 

2.  Outlmes  of  Agriculture.     York.  17S5.  Svo. 

3.  A  new  Method  of  raising  Wheat  for  a  Series  of  Years  on 
the  same  Land.    York.  1796.  4to. 

1772.   I'arln,  C.  Esq. 

A  New  System  of  Husbandry.    Lond.  3  vols.  Svo. 

177+.  Barron,  H'illia7>i,  F.K.S.  E.,  Professor  of 
Logic  and  Belles  Lettres  in  the  University  of  St. 
Andrew's. 

Essays  on  the  l\Ie<-hanical  Principles  of  the  Plough.  Edin.  Svo. 

1775.  Kent,  Nathaniel, o(i\i\\\a.m,H\AA\cs,ex.  He 
studied  agriculture  in  Flanders,  and  became  an 
eminent  land  valuer  and  agent.  He  was  alsoforsorae 
time  farm  bailiflto  George  HI.     He  died  in  1818. 

J.  Hints  to  Gentlemen  of  Landed  Property.    Lond.  Svo. 

2.  General  View  of  the  Agriculture  of  the  County  of  Nor- 
folk ;  drawn  up  for  the  Board  of  Agriculture  and  Internal 
Improvement.    Norwich,  1796.  Svo. 

3.  Account  of  the  Improvements  made  on  the  Farm  in  the 
(Jreat  Park  of  His  Majesty  the  liing,  at  Windsor.  (Nicholson's 
Jiiumal,  iii.  42S.)  1799. 

1775.  Harrison,  Gustavus,  Esq. 

Agriculture  Delineated ;  or,  the  Farmer's  Complete  Guide, 
being  a  Treatise  on  Lands  in  general.    Svo. 

1775.  Anderson,  James,  LL.D.,  an  eminent  agri- 
cultural writer,  was  born  at  Hermiston,  a  village 
near  Edinburgh,  in  1730,  on  a  farm  which  his 
parents  had  possessed  for  some  generations,  ami 
which  he  was  intended  to  inherit  and  to  cultivate. 
He  lost  his  parents  at  an  early  age,  but  his  education 
was  not  neglected ;  he  studied  chemistry  under 
Dr.  Cullen,  and  soon  leaving  his  farm  near  Edin. 
burgh,  took  one  in  Aberdeenshire  of  1.300  acres, 
which,  alter  improving  and  cultivating  for  twenty 
years,  he  let,  and  enjoyed  an  annuity  from  it  during 
his  life.  He  settled,  after  leaving  Aberdeenshire,  in 
the  neighbourhood  of  Edinburgh,  where  he  pub- 
lished tlie  Bee,  in  tveckly  sixpenny  numbers,  till 
it  extended  to  18  volumes  In  1797  he  removed  to 
Isleworth,  near  London,  where  he  publisheil  Recrea- 
tions in  Agriculture,  in  six  volumes,  and  his  De- 
scription of  a  Patent  Hoihotne.  Here  he  enjoyed  his 
garden,  and  died  of  a  decline  in  1808,  aged  ()9. 
Besides  the  works  which  bear  his  name,  he  wrote 
the  reviews  of  books  on  rural  matters  for  the 
Monthly  Review  for  many  years. 

1.  Essays  relating  to  Agriculttire  and  Rural  Affairs.  Edin. 
Svo.     Loiid.  3  vols.  Svo. 

2.  Miscellaneous  Thoughts  on  Planting  and  Training  Tim- 
ber Trees,  by  Agricola.     Edin.  1777.  Svo. 

3.  An  Account  of  the  Present"  State  of  the  Hebrides  and 
Western  Coasts  of  Scotland,  with  Hints  for  encouraging  the 
^Fisheries,  and  promoting  other  lu.provenicnts  in  these  coun- 
tries ;  being  the  Substance  of  a  Report  to  the  Lords  of  the 
Treasury.     Edin.  1785.  Svo. 

4.  A  Practical  Treatise  on  Peat  Moss,  considered  as  in  its 
Natural  State  fitted  for  affording  Fuel,  or  as  susceptible  of  being 
converted  into  Mould,  capable  of  yielding  abundant  Crojjs  of 
usefid  Produce,  with  full  Directions  for  converting  and  culti- 
vating it  as  a  Soil.    Edin.  1794.  Svo. 

5.  A  General  View  of  the  Agriculture  and  Rural  Economy 
of  the  County  of  Aljerdeen,  with  Observations  on  the  Means  of 
its  improvement.  Chiefly  drawn  up  for  the  Board  of  Agricul- 
ture, in  two  parts.    Edin.  1794.  Svo. 

6.  A    Practical    Treatise  on  Draining  Bogs  and  Swampy 


Grounds  ;  with  ctursory  Remarks  on  the  Originality  of  Elkinf;- 
ton's  Mode  of  Draining.    Lond.  1794.  Svo. 
7.  Recreations  in  Agriculture,  Natural  History,  &c.     Lond. 
1799.  6  vols,  Svo. 

177fi.  Home,  Henry,  usually  called  Lord  Kamej, 
an  eminent  Scotch  lawyer,  philosopher,  and  critic, 
was  born  at  Karnes,  in  Berwickshire,  1796;  died 
1782.  He  farmed  his  own  estate  in  Berwickshire 
many  years  ;  he  afterwards  removed  to  Blair  Drum- 
mond,  near  Stirling,  where  he  made  various  and 
extensive  improvements,  the  most  important  of 
which  was  the  clearing,  cultivating,  and  peopling 
great  part  of  Flanders  Moss. 

The  Gentleman  Farmer ;  being  an  attempt  to  improve 
Agriculture,  by  subjecting  it  to  the  test  of  Rational  Principles. 
Edin.  Svo. 

1777  — 181G.    Anon. 

Letters  and  Papers  on  Agriculture,  Planting,  &c.,  selected 
from  the  Correspondence  of  the  Bath  and  \V  est  of  England 
Society.    Bath.  14  vols.  Svo. 

1777.  Clarke,  Cuthbert. 

The  true  Theory  and  Practice  of  Husbandry,  deduced  from 
Philosophical  Researches  and  Experience,  tStc.    Lond.  4to. 

1778.  Forbes,  Francis,  gentleman. 

J.  The  extensive  Practice  of  the  New  Husbandry.  Lond. 
Svo. 

2.  The  Improvement  of  Waste  Lands.    Lond.  1778.  Svo. 
1778.   Wight,  Andrew,  a  farmer  in  East  Lothian, 
and  onejjf  the  earliest  writers  among  that  class  in 
Scotland. 

The  Present  State  of  the  Husbandry  in  Scotland.  Edin. 
C  vols.  Svo. 

1777.  Black,  James,  of  Morden,  Surrey,  a^surveyor, 
in  his  day  in  great  practice. 

Observations  on  the  Tillage  of  the  Earth,  and  on  the  Theory 
of  In.struments  adapted  to  this  end.    Lond.  4to. 

1778.  Marshnll,  William,  Esq.,  a  native  of  York, 
shire,  brought  up  to  trade ;  he  was  some  years  in 
the  West  Indies,  as  a  planter;  returned  about  1775, 
and  took  a  farm  in  Surrey  ;  went  down  into  Norfolk 
as  agent  to  Sir  Harbord  Harbord's  estate  in  1780  ; 
he  left  this  situation  in  1784,  and  went  and  resided  at 
Stafford,  near  the  junction  of  tht."  four  counties  of 
Leicester,  Warwick,  Stafford,  and  Derby,  where  he 
remained  till  1786,  occupied  in  collecting  materials 
for  his  Economical  Surveys,  and  in  printing  some  of 
his  works.  From  this  time  till  about  1808,  he  re- 
sided chiefly  in  Clement's  Inn,  London,  in  winter, 
and  visited  different  parts  of  the  country  during 
summer.  He  spent  one  summer  in  Perthshire, 
chiefly  on  the  Earl  of  Breadalbane's  estates  at  Tay- 
mouth  ;  and  partly  also  on  the  Earl  of  Mansfield's 
at  Scone.  He  proposed  arrangements  for  the  tenant- 
able  land,  and  also  the  park  and  woody  scenery  on 
various  estates  ;  and  finally  retired  to  a  considerable 
property  he  purchased  in  his  native  country,  in  the 
vale  of  Cleveland,  in  1808,  where  he  died  at  an  ad- 
vanced age  in  1819.  He  was  a  man  of  little  educa- 
tion, but  of  a  strong  and  steady  mind  ;  and  pursued 
in  the  most  consistent  manner,  from  the  year  1780 
to  his  death,  the  plan  he  originally  laid  dov/n  ;  that 
of  collecting  and  condensing  the  agricultural  prac- 
tices of  the  different  counties  in  England,  with  a 
view  to  a  general  work  on  Landed  Properly,  which 
heiiublished;  another  on  Agriculture,  whicli  he  did 
not  live  to  complete ;  and  a  Rural  Institute,  in  which 
lie  was  supplanted  by  the  Board  of  Agriculture. 

1.  Minutes  of  .Agriculture,  made  on  a  Farm  of  300  acres,  of 
various  Soils,  near  Croydon,  Surrey.     Lond.  4to. 

2.  Experiments  and  Observations  concerning  Agriculture 
and  the  AV'cather.     Lond.  1779.  4to. 

3.  The  Rural  Economy  of  Norfolk.  Lond.  178S.  2  vols. 
Svo. 

4.  The  Rural  Economy  of  Y'ork shire.    Lond.  1788.  2  vols. 

5.  The  Rural  Economy  of  Gloucestershire.  Glouc.  1789. 
2  vols.  Svo.  ,    ,,„ 

6.  Rural  Economy  of  the  Midland  Counties.    Lond.  1730. 

7.  Rural  Economy  of  the  West  of  England.  Lond.  1796. 
2  vols.  Svo.  . 

S.  The  Rural  Economy  of  the  Southern  Counties  of  England. 
Lond.  1798.  2  vols.  Svo. 

9.  Proposals  for  a  Rural  Institute,  or  College  of  A  griculture, 
and.  other  Branches  of  Rural  Economy.    Lond.  1799.  Svo. 

10.  On  the  Ai)propriation  and  Enclosure  of  Commonable  and 
Intermixed  Lands.    Lond.  1801.  Svo. 

11.  An  Elementary  and  Practical  Treatise  on  the  Landed 
Property  of  England,  containing  the  Purchase  and  Improve- 
ment of  Landed  Estates.    Lond.  1804.  4to. 

12.  Treatise  on  the  Management  of  Landed  Kstatcs.  A 
General  AVork  for  the  Use  of  Professional  Men,  being  an 
Abridgment  of  the  former.     Lond.   180S.  Svo. 

13.  A  Review  and  Complete  Abstract  of  the  Reports  of  the 
Board  of  A  griculture  from  the  several  Departments  of  England, 
Lond.  1S17.  5  vols.  Svo.  ,      ,  ,. 

14.  Of  the  Black  Canker  Caterpillar  which  destroys  the 
Turnips  in  Norfolk.     (;'/ii(.  Tram.  Abr.  xv.  386.)  1783. 

1780.  Boswell,  George,  a  cultivator  of  his  own 
estate  in  Gloucestershire. 

Treatise  on  Watering  Meadows;  wherein  arc  shown  tno 
m.iny  .\dvant.iges  arising  firom  that  Mode  of  Practice,  partiou- 
lurly  on  coarse,  boggy,  or  barren  Lands.    Lond.  Svo, 
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1784.   Tivamtey,J. 

Dairying  excmplitied  ;  or  the  Business  of  Cheesemaling  laid 
down  from  approved  Rules,  &c.    Warwick,  8vo. 

1784.  Small,  James,  a  plough-wright,  and  small 
farmer  in  Roxburghshire ;  but  afterwards  settled  at 
Edinburgh  as  an  agricultural  machinist. 

Treatise  on  Ploughs  itnd  Wheel  Carriages.    Edin.  8vo. 
178+.   Turner,  Nicholns. 

An  Essay  on  Draining  ind  Improving  Peat  Bogs.  Lond. 
8vo. 

1785.  Stone,  Thomas,  lately  a  surveyor  and  I.ind- 
agent  to  the  Duke  of  Bedford ;  died  at  Paris,  1815. 

1.  An  E-sav  on  Agriculture,  vvitli  a  \'iew  to  inform  Gentle- 
men of  Lan-ltd  Property  whether  their  Estates  are  managed  to 
the  j;reatest  Advantage.    Lond.  8vo. 

'I.  General  View  ofthe  Agncullure  of  the  County  of  Hun- 
tingdon.    Lond.  179.1.  4to. 

3.  General  View  of  the  Agriculture  of  the  County  of  Bed- 
ford.    Lond.  1794.  4to. 

4.  General  \'iew  of  the  Agriculture  of  the  County  of  Lin- 
co'n.     Lond.  1794.  4;o. 

5.  A  lleview  of  the  corrected  Aaricultiiral  Survey  of  Lin- 
coln-hire, bv  Arthur  Young,  Esq.    Lond.  1800,  Svo. 

6.  A  Letter  on  the  Drainage  of  the  E.ist,  \Vest,  and  Wild 
aioor  Fens.     Lond.  ISOO.  Svo. 

7.  Letter  on  tl  e  intended  Drainings  and  Indosures  of  the 
Moor  Fens  in  the  County  of  Lincoln.     ISOl. 

1786.  Young,  David,  of  Perth. 

Natural  Improvements  in  Agriculture,  in  Twenty-seven 
Essays.     Edin.  Svo. 

1786.  Culley,  George,  born  at  Denton,  in  the 
county  of  Durham.  In  1762  he  went  to  Dishley, 
and  remained  some  time  a  pupil  with  Bakewell :  he 
then  returned,  and  took  the  farm  of  Fenton,  in 
Northumberland,  in  17b7,  and  died  in  that  county, 
at  Fowberry  tower,  in  181.3,  aged  79. 

1.  Observations  on  Live  Stock;  containing  Hintsfor  choosing, 
and  improving  the  best  Breeds  of  the  most  useful  Kinds  of 
Domestic  Animals.    Lond.  Svo. 

2.  General  View  of  the  Agriculture  of  Northumberland. 
(See  Bailey,  J.,  A.D.  1797.) 

1787.  Ley,  Charles,  land  surveyor. 

The  Nobleman,  Gentleman,  Land  .Steward,  and  Surveyor's 
Complete  Guide ;  in  which  is  described  eveiy  Circumstance 
relative  to  the  proper  Management  of  Estates ;  coinprehending 
the  Duty  and  Office  of  a  Land  Steward  in  all  its  Parts  ;  with 
some  useful  Hints  to  Surveyors ;  also  the  Current  Prices  of 
Estates  throughout  the  liingdom,  by  which  any  Gentleman  or 
Steward  may  ascertain  the  exact  Value  of  any  Estate,  whether 
in  Fee,  Copy,  or  Leasehold.    Lond.  Svo. 

1787.   Winter,  George,  a  practical  agriculturist. 

A  new  and  compendious  System  of  Husbandry  ;  containing^ 
the  mechanical,  chemical,  and  philosophical  Elements  of 
Agriculture.     Brist.  Svo. 

178y.  Adam,  James,  Esq. 
Practical  Essays  on  Agritulture.    Jjond.  2  vols.  Svo. 

1789.  Wright,  Rev.  Thomas,  Rector  of  Auld,  in 
Northamptonshire, 

1.  Account  of  the  Advantages  and  Method  of  Watering 
Meadows  by  Art,  as  practised  in  the  County  of  Gloucester. 
Lond.  Svo. 

2.  The  Art  of  Floating  Land,  as  it  is  practised  in  the  County 
of  Gloucester,  shown  to  be  prt-fcrable  to  any  other  Method  in 
use  in  this  Country :  with  Minute  and  Plain  Durections,  and 
Three  descriptive  Plates.     Lond.   1799.  Svo. 

3.  On  the  Formation  and  IManagement  of  Float;  d  Meadows  ; 
with  Corrections  of  Errors  found  in  the  Treatises  of  Messrs. 
Davis,  IVIarshall,  Boswell,  Young,  and  Smith,  on  the  Subject 
of  Floating.    1810.  8vo. 

1790.  Naismith,  John,  an  ingenious  cultivator  in 
Clydesdale. 

1.  Thoughts  on  various  Objects  of  Industry  pursued  in 
Scotland.    Edin.  Svo. 

2.  General  View  ofthe  Agriculture  ofthe  County  of  Clydes- 
dale.    1794.  4to. 

3.  Observations  on  the  diiTerent  Breeds  of  Sheen,  and  the 
State  of  Sheep  Farming  in  the  Southern  Districts  of  Scotland. 
Edin.  179.5.  4to. 

4.  Elements  of  Agriculture;  being  an  Essay  towards  esta- 
blishing the  Cultivation  ofthe  Soil,  and  promoting  Vegetation 
on  steady  Principles.     Lond.  1807.  Svo. 

1789.  Curtis,  William,  an  eminent  botanist,  born 
in  Hampshire,  1746,  died  1799 ;  author  of  various 
works  on  practical  botany  and  the  culture  of  plants 

Practical  Observations  on  the  British  Grasses  best  adapted  to 
the  laying  down  or  improvijig  of  Meadows  and  Pastures. 
Lond.  Svo. 

1790.  Sumyne,  G.,  A.M.,  vicar  of  Pucklechurch, 
Gloucestershire. 

Gramina  Pascua :  or,  a  Collection  of  the  Specimens  of  the 
Common  Pasture  Grasses.     Lond.  fol.     8  pages,  and  6  plates. 

179(1.  Sinclair,  Right  Hon.  Sir  Jo/m,  Bart.,  LL.D., 
M.P.,  Founder  ofthe  Board  of  Agriculture,  author 
of  The  Code  of  Health  and  Longevity,  and  various 
other  compilations. 

1.  Report  on  the  Subject  of  Shetland  Wool.    Lond.  Svo. 

2.  Address  to  the  Society  for  the  Improvement  of  British 
Wool,  constituted  at  Edinburgh,  1791.     Lond.  Svo. 

3  Account  of  the  Origin  of  the  Board  of  Agriculture,  and 
its  Progress  for  Three  Years  after  its  Establishment.  Lond. 
1796.  iio. 

4.  Enquiry  into  the  Nattire  and  Causes  of  the  Blight,  the 
Rust,  and  the  Mildew.    1809.  Svo. 

5.  An  Account  of  the  Systems  of  Husbandry  adopted  in 
the  more  improved  Districts  of  Scotland  ;  with  some  Observ- 
ations on  the  Impro%'ements  of  which  they  are  susceptible. 
Kdin.  1812.  8vo.,  with  numerous  plates. 

6.  The  Agriculture  of  the  Netherlands.    1816.  Svo. 

7.  The  Code  of  Agriculture.    ISM).  8vo. 


1793.  Elstobb,  W. 

Historical  Account  of  the  great  Level  of  the  Fens,  called 
Bedford  Level,  and  other  Fens,  Marshes,  and  Low  Lands,  in 
this  Kingdom,  and  other  Places.    Lynn,  Svo. 

179).  Lebrocq,  Philip,  M.  A.  and  curate  of 
Ealing. 

The  Outlines  of  a  Plan  for  improving  the  Tract  of  Land 
called  the  N.:w  Forest.     Lond.  Svo. 

1793.  Frnscr,  Robert,  Esq. 

1.  General  View  ofthe  Agriculture  of  the  County  of  Devon. 
Lond.  4  to. 

2.  General  View  of  the  Agriculture  and  Mineralogy,  pre- 
sent State  and  Circumstances',  of  the  County  of  "Wicklow. 
Dub.  1801.  Svo. 

3.  Gleanings  in  Ireland;  particularly  respecting  its  Agricul- 
ture, Mines,  and  Fisheries.    Lond.  1802.  8vo. 

4.  A  Letter  on  the  most  ertectual  Means  for  the  Improve- 
ment of  the  Coasts  and  Western  Islands  of  Scotland,  and  the 
Extension  ofthe  Fisheries.     Lond.   1S03.  Svo. 

5.  Statistical  Survey  of  the  County  of  Wexford.  Dub.  1807. 
Svo. 

1794.  Rennie,  George,  Esq  ,  an  eminent  East  Lo. 
thian  farmer,  and  also  a  proprietor. 

General  View  of  the  A  griculture  of  the  A\'est  Riding  of  York 
shire,  by  Messrs.  Rennie,  Brown,  and  Shirred".    Lond.  4to. 

1794.  Pringle,  A. 

Gemral  \'iew  ofthe  Agricultiu-e  ofthe  County  of  Westmor- 
land.   Edin.  4to. 

1794.  Malcolm,  William,  James,  and  Jacob,  of 
Stockwell,  near  Clapham,  nurserymen. 

1.  General  View  of  the  Agriculture  of  Buckinghamshire. 
Lond.  4to. 

2.  General  View  ofthe  Agriculture  ofthe  County  of  Surrey. 
Lond.  1794.  4to. 

1794.  Maiinscll,  Willinm,  LL.D. 

Letter  on  the  Culture  of  Potatoes  from  the  Shoots.  Lond. 
Svo. 

1794.  Leatham,Jsaae. 

General  View  of  the  Agriculture  of  the  East  Riding  of  York- 
shire.    Lond.  4to. 

1794.  Monk,  John,  of  Bear's  Combe,  near  King's, 
bridge,  Devon. 

1.  An  Agricultural  Dictionary  :  consisting  of  Extracts  from 
the  most  celebrated  .A  uthors  and  Papers.    Lond.  3  vols.  Svo. 

2.  (ieneral  \'iew  of  the  .Agriculture  ofthe  County  of  Leices- 
ter.   Lond.  1794.  4to. 

1794.  Driver,  Abraham  and  Willia?n,  land  sur- 
veyors and  agents,  London. 

General  \'iew  of  the  Agriculture  of  the  County  of  Hants. 
Lond.  4to. 

1794.  Donaldson,  James,  land  surveyor,  and  land 
steward  for  some  extensive  estates,  and  author  of 
some  ofthe  County  Surveys. 

Modern  Agricu'ture  :  or  the  pre.sent  State  of  Husbandry  in 
Great  Brit.iin.     Edin.  1795-6.  4  vol.s.  Svo. 

1794.  Amos,  William,  of  Brothertoft,  Lincoln, 
shire,  farmer. 

1.  The  Theory  and  Practice  of  Drill  Husbandry,  &c.  Lond. 
4  to. 

2.  Minutes  of  Agriculture  and  Planting,  &c.  Lond.  1S04. 
4to. 

1794.  Davis,  Thomas,  Esq.,  steward  to  the  Mar- 
quis of  Bath  at  Longleat;  a  man  of  strong  mind  and 
great  integrity,  universally  respected ;  he  died  about 
1818. 

General  View  ofthe  Agriculture  of  AA'iltshire.    Lond.  Svo. 

1794.  Clarh,  John,  F.S  A.,  land  surveyor,  Builth, 
and  at  Pembroke. 

1.  General  \'iew  of  the  Agriculture  of  Brecknock.  Lond. 
4to. 

2.  General  ^'iew  of  the  Agriculture  of  the  County  of  Radnor. 
Lond.  1794.  4to. 

3.  General  View  of  the  Agriculture  of  the  County  of  Here- 
ford.   Lond.  1794.   Ito. 

4.  An  Inquiry  into  the  Nature  and  Value  of  Leasehold  Pro- 
perty,    (ilouc.  Svo. 

n94.  I'itt,  JVilliam,  of  Pendeford,  near  Wolver- 
hampton. 

1.  General  View  of  the  Agriculture  of  the  County  of  Staf- 
ford.   Lond.  Svo. 

2.  A  General  View  ofthe  .'Agriculture  of  Northamptonshire* 
Svo. 

3.  A  General  \'iew  of  the  Agriculture  of  Worcestershire. 
1811. 

1795.  Cochrane,  Archibald,  Earl  of  Dundonald, 
an  amateur  chemist  and  agriculturist. 

1.  A  Treatise  showing  the  intimate  Connection  that  subsists 
between  .       '     " 

2-  The 
of  the  Practice  of. -Vgriculture.    i79'9.  4t< 

179.').  Holt,  John,  Of  Walton,  near  Liverpool,  was 
born  in  Cheshire,  1742  ;  died  1801. 

1.  General  View  of  the  Agriculture  of  the  County  of  Lancas- 
ter ;  with  the  Obier\'ations  on  the  Means  of  its  Improvement ; 
drawn  up  for  the  Board  of  Agriculture.    Lond.  Svo. 

2.  An  Essay  on  tl;e  Curl  of  Potatoes. 

1795.  Robertso7i,  George,  formerly  farmer  at  Gran- 
ton,  near  Edinburgh,  now  living  in  Ayrshire. 

1.  General  View  of  the  Agriculture  of  the  County  of  Mid- 
Lothian.     Edin.  Svo. 

2.  Rural  Recollections  ;  or  the  Progress  of  Improvement  in 
Agriculture  and  Rural -VfTairs.     Irvine.  Svo.  1829. 

1795.  Macnhail,  James,  twenty  years  gardener  to 
the  Earl  of  Liverpool  in  Surrey,  and  author  of  The 
Gardener's  2tc>nembrancer,  an  esteemed  work. 

Hints  and  Observations  on  the  Improvement  of  Agriculture. 
Lond.  Svo. 


n  .Agriculture  and  Chemistry.     Lond.  4to. 

he  Principles  of  Chemistry  applied  to  the  Improvement 
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1796.  Kirlpatrick,  H. 

An  Account  of  the  Al^inner  in  wliich  Potatoes  are  cultivated 
and  ijrcserved,  and  the  Uses  to  -which  they  are  applied  in  the 
Coiuities  of  Lancaster  and  Chester  ;  together  with  a  Descrip- 
tion of  a  new  Variety  of  Potatoes,  peculiarly  convenient  for 
fovcing  in  Hot-houses  and  Frames.    Lond.  Svo. 

1790.  Buys^  John,  farmer  at  Betshaiiger  in  Kent. 

A  General  View  of  the  Agriculture  of  the  County  of  Kent. 
Lond.  Svo. 

1796.  Anstruther,  Sir  John,  Bart. 

Rem.irkson  the  Drill  Husbandrv.     I>ond.  Svo. 

179.1.    Wright,  .Sir  James,  Bart. 

Observations  upon  the  important  Object  of  preserving  WTieat 
and  other  (jr.iin  from  \'ermin-    Lond.   Ito. 

1791).  Ktrwnn,  Richard,  LL.D.,  F.R.S.L.  and  E., 
P.R.I.  A.,  an  eminent  philosopher  and  various  au- 
thor ;  died  1812. 

On  the  Manures  most  advantasjeously  app'icable  to  various 
Sorts  of  Soil,  and  thi  Causes  of  their  Beneficial  Influence  in 
each  p:»rticular  Instance.    Lond.  Svo. 

1796.  Lawrence,  John,  a  veterinary  surgeon. 

1.  Philosophical  and  Practical  Treatise  on  Horses.  Lond. 
Svo. 

i.  The  Sportsman,  Farrier,  and  Shoeing  Smith's  new  Guide ; 
being  the  Substance  of  the  AVorks  of  the  late  C.  de  St.  Bel. 
179G.  Svo. 

3.  Th«  .-Modcni  Land  Steward.    Lond.  1S02.  Svo. 

4.  A  General  Treatise  on  Cattle.    Lond.  1805.  Svo. 

5.  The  Farmer's  Pocket  Calendar.  1808. 

6.  The  New  Farmer's  Calendar.  1809. 

7.  History  and  Delineation  of  the  Horse  in  all  its  varieties, 
with  15  engTa\ings  by  Scott.     Lond.  ISIO. 

8.  The  Horse  in  all  his  Varieties  and  Uses,  &c.  Lond.  small 
Svo.  1829. 

1797—1819.  Anon. 

Communications  to  the  Board  of  Agriculture.  Lond.  7  vols. 
4to.    New  Series,  1  vol.  Svo. 

1797    Morley,  Christopher. 

Practical  Observations  on  Agriculture,  Draining,  &c.,  in  two 
Letters  addressed  to  Sir  John  Sinclair.    Lond.  4to. 

1797.  Johnstone,  John,  land  surveyor  and  drainer 
at  Edinburgh. 

An  .\ccount  of  the  most  approved  Mode  of  Draining  Land, 
according  to  tiie  System  practised  by  th..-  late  Mr.  Joseph  Klk- 
ington.    Edin.  4to.    .Subsequent  editions  in  Svo. 
1797.   Lawsnn,  John. 

Kssay  on  the  Use  of  mixed  and  compressed  Cattle  Fodder, 
particularly  adapted  for  Horses  and  Cattle  on  Shipboard,  in 
Camps,  or  in  Garrisons,  with  useful  Tables,  &c.    Lond.  Svo. 
1797.  Dix,  William  Spier. 

R'-marks  on  a  newly  invented  Patent  Machine,  for  clearing 
(irain  from  the  Straw,  instead  of  threshing  it  with  the  Flail. 
Lond.  4to. 

1797.  Bailey,  John,  Esq.,  originally  a  schoolmaster, 
afterwards  steward  to  Lord  I'ankerville  ;  a  man  of 
enlightened  mind,  various  useful  and  elegant  ac- 
quirements,  and  sound  practical  agricultural  know- 
ledge. He  was  much  respected  by  all  who  knew 
him. 

1.  A  General  View  of  the  Agriculture  of  the  County  of 
Northumberland,  by  J.  Bailey  and  J.  Culley.    Newcastle.  Svo. 

2.  .\  General  View  of  the  Agriculture  of  Durham,  &c.  Lond. 
1811.  Svo. 

3.  General  View  of  the  Agriculture  of  the  County  of  Cum- 
berland. Svo. 

1798.  Smith,  Rev.  John,  D.D.,  minister  of  Kil- 
brandon,  in  Argyleshire,  afterwards  one  of  the  mi- 
nisters of  Campbelton. 

A  General  View  of  the  Agriculture  of  the  County  of  Argyle. 
Edin.  Svo.  „   , 

1798.  Douglas,  Robert,  D.D.,  minister  of  Gala- 
sliiels. 

A  General  View  of  the  Agriculture  of  the  Counties  of  Rox- 
burgh  and  Selkirk.     Edin.  8vo. 

1798.   Tatham,  Willia7n. 

I.  Remarks  on  Inland  Canals,  the  System  of  Interior  Navi- 
gation,  and  various  Uses  of  the  InclineS  Plane.    Lond.  4to. 

'i.  The  Political  Economy  of  Inland  Navigation,  Irrigation, 
and  Drainage ;  with  Thoughts  on  the  Multiplication  of  ("om- 
mercial  Resources,  and  on  the  Means  of  bettering  the  Condition 
of  Mankind  by  ConstrucUon  of  Canals.  11  Plates.  Lond.  179'J. 
4to. 

3.  Communication  concerning  the  Agriculture  and  Com- 
merce of  America ;  containing  observations  on  the  Commfrce 
of  Spain  with  her  .\merican  Colonics  in  the  Time  of  War. 
Written  by  a  Sjianish  Gentleman,  and  now  edited  with  sundry 
other  Papers  relating  to  the  Spanish  Interest.  Lond.  ISOO. 
Svo. 

4.  An  Historical  and  Practical  Essay  on  the  Culture  and 
Commerce  of  Tobacco.    Lond.  ISOO.  Svo. 

.^.  National  Irrigation  ;  or  the  various  .Alethods  of  Watering 
Meadows ;  affbi  ding  Means  to  increase  the  Population,  Wealtb, 
and  Revenue  of  the  Kingdom,  by  an  Agricultural,  Commer- 
cial, and  general  Economy  in  the  Use  of  Water.  Lond.  ISOl. 
Svo. 

6.  Auxiliary  Remarks  on  an  Essay  on  the  comparative  Ad- 
vantages of  Oxen  for  Tillage  in  competition  with  Horses.  Lond. 
1801.  Svo. 

7.  Two  Reports  on  the  Navigation  of  the  River  Thames. 
Lond.  1803.  Svo. 

1798.  Middleton,  John,  Esq.,  land  surveyor,  Lon. 
don. 

1.  A  \'iew  of  the  Agriculture  of  Middlesex.    Lond.  Svo. 

'i.  Observations  on  the  various  Kinds  of  Manure.  {Nichol- 
son'»  Journal,  iii.  310.)     1799. 

1799—181.5.  Anoti.  and  W.  Dickson,  the  author  of 
Practical  Agriculture. 

The  Commercial  and  Agricultural  Magazine.  13  vols.  Svo. 
to  180S.  ','ontinu''d  by  Dr.  W.  Dickson,  London,  from  ISOS  to 


lSl-2.  11  vols.  Svo.    New  Series,  from  1S13  to  ISl.').  G  vols. 
Svo. 

1799_18:30.  Anon. 

Prize  Essavs,  and  Transactions  of  the  Highland  Society  of 
Scotland.  Eilin.  to  18'.i0.  6  vols.  Svo.  New  Series,  published 
in  The  Quarterly  Journal  qf' Agririillure,  coirxmei\cing  1S2S,  to 
IS.Il.  2  vols,  forming  the  7lh  and  Sth. 

1799.    IVrisht.  Thomas. 

The  Art  of  Floating  Land,  as  it  is  practised  in  the  County  of 
Gloucester.     Lond.  Svo.     3  Plates. 

1799.  Parkinson,  Richard,  of  Doncaster,  a  farmer, 
traveller  in  America,  and  afterwards  steward  to  Sir 
Joseph  Banks,  in  Lincolnshire. 

1.  'The  Experienced  Farmer-    Lond.  2  vols.  Svo. 

2.  A  Tour  in  America,  in  1798,  1799,  and  1800;  exhibiting 
a  particular  Account  of  the  American  System  of  .\griculture, 
with  its  recent  Improvements.    Lond.  1805.  2  vols.  Svo. 

3.  The  English  I'ractice  of  Farming,  exemplified  in  the  Ma- 
nagement of  a  Farm  in  Ireland.    Lond.  ISUb.  Svo. 

4.  Treritise  on  the  Breeding  and  Management  of  Live  Stock. 
Lond.  1809.  2  vols.  Svo. 

5.  General  View  of  the  Agriculture  of  Huntingdonshire. 
Lond.  ISll.  Svo. 

1799.  Brown,  Robert,  Esq.,  formerly  farmer  at 
Markle,  near  Haddington,  (me  of  the  projectors, 
and  for  many  years  editor,  of  tlie  Farmer's  Maga- 
zine (see  1800.) ;  a  man  of  vigorous  inttllect,  sound 
knowledge  in  political  economy,  energetic  language, 
and  an  excellent  bean  and  wheat  farmer. 

1.  (ieneral  View  of  the  Agriculture  of  the  West  Riding  of 
Yorkshire,  surveyed  by  Messrs.  Rennie,  Brown,  and  ShirrefF, 
in  1793.    Lond.  Svo. 

2.  Treatise  on  Rural  -Affairs;  orirfnally  published  in  the 
Edinburgh  Encvclopaedia.    Lond.  ISll.  2  vols.  Svo. 

3.  Letters  on  the  Distressed  State  of  Agriculturists.    1816. 
1799.  Banister,  John,  Gent.,  of  Hovton  Kirby,  in 

Kent. 

A  Svnopsis  of  Husbandry.    Lond.  Svo. 

1799.  ,Some>-w7/t',  Right  Hon.  Jy/(«,  Lord.  He  died 
at  Vevay  in  Switzerland,  on  his  way  to  Italy,  about 
1815,  was  buried  in  the  churchyard  there,  and  after- 
wards disinterred  and  brought  to  England. 

1.  Address  to  the  Board  of  Agriculture  on  the  Subject  of 
Sheep  and  Wool.    Lond.  Svo. 

2.  The  System  followed  during  the  Two  last  Years  by  the 
Board  of  Agricuhure,&c.     ISOO.  4to. 

3.  Facts  and  Observations  relative  to  Sheep,  Wool,  Ploughs, 
and  Oxen,  &c.    Lond.  1803.  Svo. 

1799.  Robertson,  James,  D.D.,  minister  at  Callan- 
dar,  Perthshire. 

1.  General  ^'iew  of  the  Agriculture  of  ihe  County  of  Perth. 
Perth.  Svo. 

2.  General  Viev.- of  the -Agricultilre  of  Invemess-shire.  Svo. 

3.  General  View  of  the  Agriculture  of  Kincardineshire. 
1811.  Svo. 

1800—1825.  Anon.  (R.  Brown  of  Markle,  near 
Haddington,  farmer,  and  afterwards  J.  Clegliorn  of 
Edinburgh,  accountant.) 

Farmer's  Magazine.    Edin.  26  vols.  Svo.  Plates. 

1800.  Washington,  Gen.  George,  first  jircsident  of 
the  United  States  of  America,  and  commander  in 
chief  of  the  armies,  was  born  in  the  county  of  Vir- 
ginia,  17-32;  died  1799.  The  most  illustrious  charac- 
ter of  the  age  in  which  he  lived  ;  his  mantle  seems 
to  have  fallen  on  General  Lafayette. 

1.  Letters  from  him  to  Sir  John  Sinclair,  on  Agricultural 
and  other  interesting  Topics;  engraved  from  the  original 
Letters,  so  as  to  be  an  exact  Fac-simile  of  the  Handwriting  of 
that  celebr.ited  Character.    Lond.  4 to. 

2.  Letters  to  Arthur  Young,  Esq.,  containing  an  Account  of 
his  Husbandry,  with  a  Map  of  his  Farm ;  his  Opinions  on 
various  Questions  in  Agriculture,  and  many  Particulars  of  the 
Rural  Economy  of  the  United  Stales.    Lond.  1801. 

1800.   Thomson,  Rev.  John,  D.D. 
General  View  of  the  Agriculture  of  the  County  of  Fife.  Edin. 

1800.  Stacey,  Rev.  Ilcnri/  Peter,  LL.B,,  F  L.S. 

Obervations  on  the  Failure  of  Turniii  Crops.    Lond.  Svo. 

ISOO.  Parry,  Caleb  Ililticr,  M.D.,  E.R.S.,  physi- 
cian, Bath.  He  cultivated  his  own  estate,  and 
greatly  improved  the  Merino  ryland  breed  of  sheep. 

Facts  and  Observations,  tending  to  show  the  Practicability, 
and  \ilv,intage  to  the  Individual  and  the  Nation,  of  proiluning 
in  the  Britisli  Isles  i;iothing-wool  equal  to  that  ot  Spain  ;  toge- 
ther with  some  Hints  towards  the  Management  of  hne-woolled 
Sheep.     Lond.  Svo. 

1800.  Dalrymple,  William,  Esq. 
Treatise  on  the  Culture  of  Wheat     Lond.  Svo. 

1800.  Darwin,  Erasmus,  M.D.,  F.R.S,  an  emi. 
nent  physician,  philosopher,  and  poet,  was  born 
near  Newark,  in  Nottinghamshire,  17.!1  ;  died  1802. 

Phytologia  ;  or  the  Philosophy  of  Agriculture  and  Gardening. 
Lond.  4lo.  .   .  ..  TT    11 

1802.  Alderson,  John,  M.D.,  physician  at  Hull. 

On  the  Improvement  of  Poor  Soils,  in  Answer  to  the  follow- 
ing Ouestion  :  —  "  What  is  the  best  IMethod  of  cultivating  and 
improving  Poor  Soils,  where  Lime  and  Manure  cannot  be 
hatl?"    Lond.  Svo.  .  ^      ,i. 

1802.  Bartley,  Neheminh,  Esq.,  secretary  to  the 
Bath  Agricultural  Society. 

Some  cursory  Oliservations  on  the  Conversion  of  1  asture 
Lands  into  Till.age,  and,  after  a  certain  Course  of  Crops,  relay- 
ing  the  same  into  Pa.sture,  &c.    Lond.  Svo. 

1S02   T/ghe,  William,  Esq. 

Statistical  Observations  relaUve  to  the  Counlj  of  Kilkenny. 
Dub.  Svo. 
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1802.  Bell,  Benjamin,  F.R.S.E.,  surgeon,  Edin- 
burgh. 

Essays  on  Agriculture.    Edin.  8to. 

1802.  Findlater,  Kev.  Charles,  minister  of  the  pa- 
rish of  Newlands,  in  the  county  of  Peebles  ;  a  man 
of  sound  views  of  political  economy,  whose  work, 
and  whose  communications  to  the  Fanner's  Maga- 
zine, have  greatly  enlightened  the  farmers  in  Scot- 
land, on  the  subjects  of  rent,  demand  and  supply, 
market  prices,  value,  &c. 

General  Surver  of  the  Aericulture  of  the  County  of  Peebles. 
Edin.  8to. 

18C)4.  Knapp,  J.  L.,  Esq.,  F. L.  and  A.SS.,  author 
of  T/ie  Joui-nal  of  a  Natui  alist. 

Gramina  Britannica,  or  Representations  of  the  British 
Grasses;  with  Remarlcs  and  occasional  Descriptions.  Ijond. 
4to. 

1804.  Dickson,  R.  W.,  M.D.,  of  Hendon,  Middle- 
sex, author  of  various  works.  He  died  in  London, 
in  penurious  circumstances,  in  1S'J+. 

1.  Practical  .-igriculture.    Plates.     Lond.  'I  vols.  4to. 

?.  Agricultural  Magazine  ;  or  Farmer's  Monthly  Journal  of 
Husbanui-Y  and  Rural  A  Hairs,  &c.  From  July  1807,  to  De- 
cember 1 80S.    8vols.  8to.    (Se»  179a.) 

5.  The  Farmer's  Companion ;  being  a  complete  Sy,stem  of 
Modem  Husbandry.  (Being  Practical  Agriculture,  with  a 
uew  title-page!)     Lond.lSir.4to 

4.  An  improved  System  of  Cattle  Management.  Lond.  1822. 
2  vols.  4to. 

18<H.  Forsyth,  Robert,  Esq.  advocate,  Edinburgh, 
author  of  Elements  of  Moral  Science,  and  other 
esteemed  philosophical  works. 

Principles  and  Practice  of  Agriculture  systematically  ex- 
plained :  being  a  Treatise  compiled  for  the  f'ourth  Edition  of 
theEnc>clopaedia  Britannica,  revisedandenlarged.  2  vols.  Svo. 

1805.  Luccoek,  John,  woolstapler  at  Leeds. 

1.  The  Nature  and  Properties  of  Wool  illustrated;  with  a 
Description  of  the  English  Fleece.    Leeds.  l'.imo. 

2.  An  Essay  on  AVool ;  containing  an  Examination  of  the 

? resent  Growth  of  Wool  in  every  District  throughout  the 
Lingdom,  and  the  Means  pointed  out  for  its  Improvement. 
180f. 

1805.  Pearson,  George,  M.D.,  F.R.S.,  senior  phy- 
sician to  St.  George's  Hospital,  lecturer  in  chemis- 
try, and  on  the  theory  and  practice  of  medicine  in 
London. 

A  Communication  to  the  Board  of  Agriculture,  on  the  Use 
of  Green  Vitriol,  or  Sulphate  of  Iron,  as  a  3Ianure ;  and  on  the 
Efficacy  of  P.aung  and  Burning  depending  partly  on  Oxide 
of  Iron.     Lond.  4to. 

1805.  Somervillc,  Robert,  a  surgeon  in  Hadding- 
ton, and  for  some  time  joint  editor  with  Brown  of 
Markle  of  The  F<irmer's  Magazine.  (See  1799.) 
He  died  in  1803. 

General  View  of  the  Agriculture  of  East  Lothian,  from  the 
papers  of  the  late  Robert  SomerviUe.     Ixjnd.  8vo. 

180.5.  Alton,  William,  sherifT-substitute  for  the 
middle  ward  of  Lanarkshire,  author  of  various 
papers  in  The  Farmer's  Magazine. 

1.  Ess.ay  on  the  Origin,  Qualities,  and  Cultivation  of  Moss 
Earth.     Glasg.  Svo. 

2.  General  view  of  the  Agriculture  of  the  County  of  Ayr, 
■with  Observations  on  the  Means  of  its  Improvement.  Glasg. 
1811.  Svo. 

3.  General  View  of  the  County  of  Bute,  &c.    Glasg.  1816. 

4.  A  Treatise  on  Dairy  Husbandry.    Edin.  Svo.  1825. 
1805.  Barber,  Williatn,  a  London  architect 

1.  Farm  Buildings  ;  containing  Designs  for  Cottages,  Farm- 
houses, Lodges,  Farm-yards,  »Scc.  Six  Plates.     Lond.  4to. 

2.  A  Description  of  the  Mode  of  Building  in  Pisd.  ISOG. 
4to. 

1805.  Hood,  Thomas  Sutton,  Esq.  ;  sometimes 
called  Sutton  Thomas  Wood. 

A  Treatise  on  Gypsum  ;  on  its  various  Uses,  and  on  its  Ap- 
plication as  a  Manure.    Svo. 

1805.  Malcolm,  James,  land  surveyor  to  the  Prince 
of  Wales,  &c. 

A  Compendium  of  Modern  Husbandry,  5ec.  Lond.  3  vols. 
8to. 

1806.  Smith,  William,  engineer  and  mineralogist ; 
a  man  of  extraordinary  exertion  and  merit,  more 
especially  as  having  been  the  first  to  compose  a 
geological  map  of  England,  and  also  most  valuable 
county  geological  maps. 

1 .  The  Improvement  of  Boggy  Land  by  Irrigation,  as  carried 
into  efttfct  by  him.     Lond.  Svo. 

2.  Observations  on  the  Utility,  Form,  and  Management  of 
Water  Meadows,  and  the  Draining  and  Irrigating  Peat-bogs  ; 
with  an  .-Vccount  of  Prislev  Bog,  and  other  extraordinary  Iin- 

;  conducted  for  the  Dulie  of  Bedford.    Lond.  180y. 


3.  Geological  Map  of  England  and  Wales  and  part  of  Scot- 
land.    18B. 

4.  Geological  Table  of  British  organised  Fossils,    1819. 

5.  County  Geological  Maps.     1S19. 

1806.  Ainslie,  John,  a  land  surveyor  at   Edin- 
burgh. 

1 .  Tables  for  computing  the  Weight  of  Hay,  Cattle,  &c.  by 
Measurement.     Lond.  l'.;mo.  • 

2.  Farmer's  Pocket  Companion.     Edin.  1812.  Svo. 

1807.  Vancouver,  Charles,  land  valuer. 

1.  A  General  View  of  the  Agriculture  of  the  County  of 
Devon.    Lond.  Svo. 

2.  General  View  of  the  Apriculture  of  llamp.-hire,  including 
the  Isle  of  Wight.    1811.  Svo. 


1807.  Holland,  Henry,  Esq.,  M.D.,  honorary  mem- 
ber of  the  Geological  Society,  author  of  Travels 
in  Greece,  and  other  works;  an  eminent  London 
physician. 

tjeneral  View  of  the  Agriculture  of  Cheshire.    Lond.  Svo. 

1807.  Headrick,  James,  a  clergyman  in  Angus- 
shire,  an  excellent  chemist,  a  good  naturalist,  and 
an  agricultural  philosopher. 

1.  View  of  the  Mineralogy,  Agriculture,  Manufactures,  and 
Fisheries  of  the  Island  of  Arran,  &c.     Edin.  Svo. 

2.  General  View  of  the  Agriculture  of  the  County  of  Angus. 
1813.     Svo. 

1S08.   Tibbs,  Thomas,  farmer. 
The  Experimental  Farmer.    Svo. 

1808.  Coventry,  Andrew,  M.D.,  professor  ofagri. 
culture  in  the  university  of  Edinburgh  ;  a  learned, 
ingenious,  and  most  benevolent  man.  He  cul- 
tivated his  own  estate  in  Kinross-shire,  and  was 
extensively  employed  as  a  land  valuer  and  rural 
counsellor.     He  died  in  December  1830. 

1.  Discourse  explanatory  of  the  Nature  and  Plan  of  a  Course 
of  Lectures  on  .\griculture  and  Rural  Economy.     Edin.  Svo. 

2.  Observations  on  Live  Stock,  in  a  Letter  to  Henry  Cline, 
Esq.     Edin.  Svo. 

3.  Notes  on  the  Culture  and  Cropping  of  Arable  Land. 
Edin.  181^.  Svo. 

1808.  Gray,  Andrew,  a  retired  machinist  at  Edin- 
burgh. 

Plough-wright's  Assistant  ;  or,  a  Practical  Treatise  on 
various  Implements  employed  in  Agriculture  ;  illustrated  with 
16  Engravings.     Edin.  Svo. 

18u8.  Beddoes,  Thomas,  M.D.,born  in  Shropshire, 
1760,  was  lecturer  in  Boton,  at  Oxford,  and  after- 
wards physician  at  Bristol,  where  he  died,  1808. 

1.  Good  Advice  for  the  Husbandman  in  Harvest,  and  for  all 
those  in  Labour  in  Hot  Births;  as  also  for  others  who  will 
take  it  in  Warm  Weather.    Svo. 

2.  On  the  Means  of  foretelling  the  Character  of  the  Summer 
Season,  and  the  BeneHts  to  be  expected  firom  the  Cultivation 
of  Grasses  which  vegetate  at  low  Temperatures.  {Nic.  Jour.  v. 
131.)     1S02. 

1808.  Bakewcll,  Robert,  Esq.,  an  eminent  geolo- 
gist and  mineralogist,  author  of  Travels  in  the  Ta. 
rentaise,  SjC.  j  an  instructive  and  entertaining  work, 
published  in  1823. 

Observations  on  the  Influence  of  Soil  and  Climate  upon 
Wool,  with  an  easy  Method  of  improving  the  Quality  of 
English  Clothing  Wool,  and  Hints  for  the  Management  of 
Sheep,  &c. ;  with  occasional  Notes  and  Remarks  by  the  Right 
Hon.  Lord  SomerviUe.    Lond.  Svo. 

1808.  Dutton,  Hely,  Esq.,  landscape  gardener. 

1.  Statistical  Survey  of  the  County  of  Clare.     Dublin,  Svo. 

2.  Statistical  Survey  of  the  County  of  Gahv  ay.    Dublin,  1S24. 

1808.  Curwen,  John  Christian,  M.P.,  of  Working, 
ton  Hall,  Cumberland. 

1.  Hints  on  the  Economy  of  Feeding  Stock,  and  bettering 
the  Condition  of  the  Poor.    Lond.  Svo. 

2.  .\  Tour  in  Ireland.     2  vols.  Svo.  1819. 

1809.  Stevenson,  W.,  Esq.,  M.A.,  librarian  to  the 
Treasury,  author  of  various  works,  and  a  writer  in 
the  principal  encyclopedias.     He  died  in  18-'y. 

General  View  of  the  Agriculture  of  the  County  of  Surrey. 
Lond.  Svo. 

1809.  Kerr,  Robert,  surgeon,  F.R.  and  A.SS. 
Edinburgh,  an  excellent  naturalist  and  general 
scholar  ;  died,  1814. 

Statistical,  Agricultural,  and  Political  Suivej  of  Berwick- 
shire.   Svo. 

1809.  Williaynson,  Capt.  Thomas,  upwards  of  20 
years  in  Bengal. 

Agricultural  Mechanism  :  or,  a  Display  of  the  several  Pro- 
perties and  Powers  of  the  Vehicles,  Imjilements,  and  Machinery 
connected  with  Husbandry.     Lond.  Svo. 

1810.  Davies,  Walter,  A.M. 

A  General  View  of  the  Agriculture  and  Domestic  Economy 
of  Nortii  Wales.     Lond.  Svo. 

1810.   Hunt,  Charles  Henry,  Esq. 
Treatise  on  the  Merino  and  Anglo-IMerino  Breeds  of  Sheep. 
Lond.  Svo. 
1810.  Adams,  George. 

A  New  System  of  Agriculture  and  Feeding  Stock.  Lond.  Svo. 
1810.   Parish,  John,  Dumfries. 
A  Treatise  on  Fiorin  Grass.    Svo. 

1810.  Edgcworth,  Richard  Lovell,  Esq.,  F.R  S. 
and  M.R.I. A.,  civil  engineer,  resident  at  Edge- 
worth  Town,  Ireland,  author  of  various  works. 

-\n  Essay  on  the  Construction  of  Roads  and  Carriages. 
Lond.  Svo. 

1811.  Keilh,  George  Skeene,  D.D. 

A  General  View  of  the  Agriculture  of  .A  berdeenshire.  Svo. 
1811.   Henderson,  Robert,  farmer  at  Broomhill, 
near  Annan,  Dumfriesshire. 

I'realise  on  the  Breeding  ofSivine  and  Curing  of  Bacon;  -with 
Hints  on  AtTicultural  Subjects.    Edin.  Svo. 

1811.  Farey,  John,  sen.,  mineral  surveyor.  A 
man  of  sound  views  on  all  subjects  ;  a  philosopher 
and  an  agriculturist,  aiid  territorial  improver  of 
great  experience. 

General  \'iew  of  the  Agriculture  and  Minerals  of  Derby- 
shire.   Lond.  3  vols. 

1811.  Lotidon,  John  Claudius,  F.L.G.  Z.  andH.S., 
landscape  gardener,  author  of  the  Encyclop.-ed'a  of 
Gardening,  and  other  works,  and  founder  and  con- 
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ductor  of  the  Gardener's  Magazine,  and  of  the 
Magazine  of  Natural  History-,  born  in  Lanark, 
shire  in  1782,  began  to  practise  in  1803  ;  to  farm 
extensively  in  Oxfordshire  in  ISOy,  and  in  Mid. 
diesex  in  1810 ;  travelling  on  the  Continent  in 
181;3-1+-15,  in  1819,  and  again  in  1828.29  j  now 
residing  at  Bayswater. 

1.  Desif^ns  for  laying  out  Farms  and  Farm  Bui'dings  in  the 
Scotch  Style,  adapted  to  England  ;  comprising  an  Account  of 
the  Introduction  of  the  Berwickshire  Husbandry  into  Middle- 
sex and  Oxfordshire.    Lond.  4to. 

ii.  An  EncyclopEedia  of  Agriculture.    Lond.  8vo.  1823. 
1813.    IValker,  W. 

An  Essay  on  Draining  Land  by  the  Steam  Engine.  Lond. 
8vo. 

1813.  Davy,  Sir  Humphry,  president  of  the  Roval 
Society,  LL.D.j  V.P.U.I.,  F.K.S,,  Edin.  M.U.I.A., 
&c. 

Elements  of  .Agricultural  Chemistry  ;  in  a  Course  of  Lectures 
for  the  Board  of  Agriculture.    4to  and  8vo. 

1814.  Shirreff,  John,  farmer  at  Captain  Head,  near 
Haddington,  Scotland,  and  one  ot  the  authors  of 
the  Survey  of  the  If'est  Riding  of  Yorkshire,  along 
with  Mr.  Brown  and  Mr.  Rennie  (see  1799)  ;  after. 
wards  a  land  agent,  and  finally  steward  to  a  noble, 
man  near  Stirling. 

General  View  of  the  Agriculture  of  the  Orkney  Islands. 
Edin.  8vo. 

1815.  Moubray,  Bonningtnn,  Esq. 

A  praclical  Treatise  on  the  Alethod  of  Breeding,  Rearing, 
and  Fattening  Domestic  Fouitry,  Pigeons,  and  liatibits.   8vo. 
1815.  Little,  John. 

Practical  Observations  on  the  Improvement  and  Manage- 
ment of  Mountain  .Sheep  and  Sheep  Farms.     8vo. 

181-1 — 1815.  Simpson,  Pincier. 

1.  Treatise  on  the  Cultivation  of  INIangold  Wurzel,  as  M^in- 
ter  Food  for  Cattle.    Lond.  8vo. 

Si.  On  the  improved  Beet-root  as  Winter  Food  for  Cattle. 

1815.  Birkbeck,  Morris,  Esq. ,  formerly  a  farmer  in 
Suffolk,  afterwards  an  extensive  proprietor  and 
resident  cultivator  in  the  Illinois.  Drowned  there 
in  1825. 

1.  Notes  in  a  Journey  through  France  from  Dieppe,  through 
Paris  and  Lyons  to  the  Pyrenees,  and  back  through  Toulouse 
in  1811 ;  describing  the  Habits  of  the  I'eojile,  and  the  Agri- 
culture of  the  Country.    8vo. 

*Z,  Notes  in  a  Journey  in  America,  from  the  Coast  of  Vir- 
ginia to  the  Territory  of  Illinois.    Lond.  ISIS.    Svo. 

1815.  Hornby,  Thomas,  Esq.,  surgeon,  York. 
Dissertation  on  Lime,  and  its  use  and  abuse  in  Agriculture, 

embracing  a  View  of  its  Chemical  Etiects^  Svo. 

1816.  Anderson,  William,  farmer,  Angusshire. 
Observations  on  a  new  Mode  of  Stacking  Com,  peculiarly 

adapted  to  AVet  Seasons ;  recommending  a  Plan,  successfully 
praclise<l,  by  which  com  may  be  stacked  with  advantage  soon 
after  being  cut  down.    Svo. 

1818.  Macwilliam,  Robert,  Esq.  architect  and  sur. 
veyor,  London. 

An  Essay  on  the  Origin  and  Operation  of  the  Dry  Rot  ;  to 
which  are  annexed,  Suggestions  for  the  Cultivation  of  Forest 
Trees,  and  an  Abstract  of  the  Forest  Laws.    4to. 

1819.  Radcliffe,  Rev.  T. 

A  Survey  of  the  Husbandry  of  Eastern  and  Western  Flan- 
ders,  made  under  the  Authority  of  the  Dublin  Farming 
Society.    Svo. 

1819.   IVilliams,  T.  IV. 

The  Farmer's  Lawyer ;  containing  the  Whole  of  the  Law 
and  local  Customs  in  regard  to  Agricultural  Possessions,  Pro- 
perties, and  Pursuits.    8vo. 
1819.   Swinbourne,  It. 

The  Farmer's  New  and  Complete  Account  Book. 

1819.  Blaikie,  Francis,  first  gardener,  and  after- 
wards steward  toT.  W.  Coke,  Esq.  M.P.  of  llolkham. 

1.  On  the  Conversion  of  arable  Land  into  Pasture,  and  on 
other  rural  Subjects.     Lond.  1819.     12mo. 

2.  On  the  Management  of  Farm-yard  Mauure,  and  on  other 
rural  Subjects.     Lond.   1S19.     12mo. 

3.  A  Treatise  on  the  Management  of  Hedge  and  Hedgerow 
Timber.    12mo. 

4.  On  the  Economy  of  Farm  Vard  Manure,  &c.  12mo. 
1820. 

i.  On  Mildew,  and  the  Culture  of  Wheat.    12mo.  1821. 
6.  On  Smut  in  Wheat.     12mo.  1822. 

1820.  fli;?6y,  jBrfwarrf,  M.D.  F.L.S. 

1.  Framlingham,  its  Agriculture,  &c.,  including  the  Eco- 
nomv  of  a  small  Farm.    8vo. 
'i.  llolkham,  its  Agriculture,  &c.    Svo.  1821. 

1820.  Grisenthwaite,  William,  apothecary,  of 
Wells,  in  Norfolk. 

A  new  Theory  of  Agriculture,  in  which  the  Nature  of  Soils, 
Crops,  and  Manures  is  explained,  many  prevailing  Prejudices 
are  exploded,  and  the  Application  of  Bones,  Gypsum,  Lime, 
Chalk,  &c.  determined  on  scientific  Principles. "  12ino, 

1820.  Monteath,  Robert,  a  forester  in  considerable 
practice  as  agent  and  valuator. 

The  Forester's  Guide.  Stirling.  12mo.  2d  edition  with  Ad- 
ditions, &c.     Edin.  Svo.  1824,  plates. 

1820.  Mather,  John,  Castle  Hill,  Carse  of  Gowric. 

The  Farmer  and  Land  Steward's  Assistant ;  or,  a  Specimen 
of  Farm  Book-keeping,  exhibiting,  in  a  concise  and  simple 
Form,  the  TransactJons  in  the  arable,  grazing,  and  woodland 
Departments;  a  general  Cash  Account;  ancf  an  Account  of 
the  Charge  and  Discharge  upon  each  Departinent ;  the  Whole 
selected  from  Books  of  real  Business.     410- 

1820.  Johnson,  Cuthbert  William,  F.L.  and  H.S. 


An  Essay  on  the  Uses  of  Salt  for  Agricultural  Purposes,  with 
Instructioiis  for  its  Employment  as  a  Manure,  and  in  the 
Feeding  of  Cattle,  &c.    New  EdiUon  in  1827. 

1820.   Burroughs,  Edward,  Esq. 

Essays  on  Practical  Husbandry  and  Kural  Economy,  Svo. 

1820.  Beatson,  Major  General  Alexander,  late 
Governor  of  St.  Helena,  &c. 

A  new  .Svstem  of  Cultivation  without  Lime  or  Dung  on 
Summer  Fallows, as  practised  at  Knowle  Farm,  in  the  County 
of  Itussex.  Lond.  1S20,  Svo,  Plates,  and  Supplement.  1S21, 
Svo,  Plates. 

1822.  Finlayson,  John,  of  Kaines,  near  Muirkirk, 
Inventor  and  Patentee  of  the  self-cleaning  Ploughs 
and  Harrows,  a  practical  farmer  and  an  ingenious 
man. 

A  Treatise  on  Agricultural  Subjects.  Svo,  plates.  Subse- 
quently  changed  to  The  British  Farmer,  &c.    London.    1830. 

1822.  Salisbury,  jr.,  formerly  a  botanical  nursery, 
man,  now  a  private  teacher  of  botany,  &c. 

The  Cottager's  Agricultural  Companion.     12mo. 

1822.  Munro,  Colonel  Junes 

A  Guide  to  Farm  Book-keepiiig,  founded  upon  actual  Pra> 
tice,  and  upon  new  and  concise  Principles.     Uoyal  Svo. 

1822.  Napier,  Hon.  William  John,  F.R.S.  Edin. 
post  captain  in  the  Royal  Navy;  a  vice-president 
of  the  Pastoral  Society  of  Selkirkshire,  &c. 

A  Treatise  on  Practical  Store  Farming,  as  applicable  to  the 
Mountainous  Region  of  Kttrick  Forest,  and  the  Pastoral 
District  of  Scotland  in  general.    With  Engravings.  Svo. 

1822.  Cleghorn,  Jauies,  Esq.,  formerly  a  practical 
farmer,  afterwards  editor  of  The  Farmer's  Maga- 
zine, author  of  the  article  "  Agriculture"  in  the 
Supplement  to  the  Encyc.  Brit.,  and  of  various 
articles  in  that  work.  One  of  the  best  modern 
writers  on  agriculture.  Mr.  C.  is  now  an  accountant 
in  Edinburgh. 

On  the  depressed  State  of  Agriculture.    Edin.  8vc. 

1823.  Fairbam,  John. 

A  Treatise  unon  Breeding,  Bearing,  and  Feeding  Cheviot 
and  Black-facea  Sheep  in  high  Districts;  with  Observations  on 
laying  out  and  conducting  a  Store  Farn^  &c.    Berwick.  Svo. 

1823.  Low,  David,  Esq.  said  to  be  editor  of  the 
Quarterly  Journal  of  Agriculture. 

Observations  on  the  present  State  of  Landed  Property,  and 
on  the  Prospects  of  the  Landholder,  and  the  Farmer,  lldin. Svo. 

1 824.  Morice,  Francis. 

An  Essay  on  Agriculttire,  and  the  Management  of  Landed 
Estates.    Aberdeen.  Svo. 

1824.  Sinclair,  George,  F.L.S  F.H.S.,  formerly 
gardener  to  the  Duke  of  Bedford,  at  Woburn,  now 
of  the  firm  of  Cormack,  Son,  and  Sinclair,  nursery- 
men, New  Cross,  Deptford. 

Hortus  Gramineus  Wobumensis ;  or,  an  Account  of  the 
Results  of  various  Experiments  on  the  ProduCL.  and  F.-tttening 
Properti'js  of  diflTerent  Grasses,  and  other  Plants  used  as  the 
Food  of  the  more  valuable  domestic  Animals  ;  instituted  by 
John  Duke  of  Bedford.    To  which  is  added,  an  Appendix, 

5>ointing  out  the  dittlrent  Grasses  tiest  adapted  for  the  Manu- 
facture of  Lrghom  Bonnets,  &c.    Lond.  Uoyal  Svo. 
1824    Western,  C.  C,  Esq.  M.P. 

A  few  Practical  Remarks  on  the  Improvement  of  Grass 
Land,  by  means  of  Irrigation,  Winter-flooding,  and  Drainage  ; 
in  a  Letter  to  the  Owners  and  Occuiners  of  Land  in  the 
County  of  Essex.     Lond.  Svo. 

1824.  Slaney,  Robert  A.,  Esq.  barrister. 

Essay  on  the  beneticial  Direction  of  Rural  Expenditure. 
Lond.  12mo. 

1825.  Holdilch,  Benjamin,  a  farmer  on  the  Duke 
of  Bedford's  estate,  near  Peterborough,  and  for 
some  time  editor  of  the  Farm  Journ.  newspaper. 

Essay  on  the  Weeds  of -Agrictdture.  Lond-  Svo.  Edited  by 
G.  Sinclair,  for  the  benefit  of  his  widow. 

1825.  Hayward,  Joseph,  author  of  the  Science  of 
Horticulture. 

The  Science  of  Agriculture,  comprising  a  Commentary 
on,  and  comparative  Invc-stigation  of,  the  Agricultural  Che- 
mistry of  Mr.  Kirwan,  and  Sir  Humphry  Davy;  and  the 
Code  of  Agriculture  of  Sir  John  Sinclair,  .Sir  Joseph  Banks, 
and  other  Authors  on  the  subject :  with  Remarks  on  the  Rust, 
or  black  Blight  in  Wheat ;  of  which  the  true  Cause  and  lU 
Prevention  are  explamed.  Lond.  Svo. 
1825.  Anon. 

A  Treatise  on  Milk.     Lond.  Svo. 

1825.  Bayldon,  J.  S.,  land-agent  and  appraiser. 
The  Art  of  valuing  Rents  and  Tillages,  and  the  Tenants 

Right  on  entering  and  quitting  Farms.    2d  edit.  Lond.  Svo. 

.1825.  Buchanan,  George,  civil  engineer. 

A  Treatise  on  Road-making,  Railways,  Wheel  Carriages, 
and  the  Strength  of  Animals. 

182.').  Cleghorn,  Jaines,  accountant  in  Edinburgh, 
conductor  of  the  Farmer's  Magazine. 

Thoughts  on  the  Expediency  of  a  fieneral  Provident  Institu- 
tion for  the  Benefit  ofthe  Working  Classes,  dkc.  &c.  Eilin.  Svo. 

182ti.  Steele,  Andrew,  a  proprietor  in  the  neigh- 
bourhood of  Edinburgh. 

The  National  and'Agricultural  History  of  Peat  Moss,  &c. 
Edinburgh,  Svo. 

1826.  Withers,  William,  junior,  Esq.  of  Holt, 
Norfolk. 

A  Memoir  addressed  to  the  Society  for  the  Encouragement 
of  Arts,  Manufactures,  and  Commerce,  on  the  Planting  and 
Rearing  of  Forest  Trees,  &c.  4tc.  Holt  and  London,  Svo. 
pamph. 

ls2t).   Waistell,  Charles,  Esq.,  chairman  of  the 
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Committee  of  Agriculture,  of  the  Society  of  Arts. 
Edited  by  Joseph  Jopling,  architect,  member  of  the 
Institution  of  Civil  Engineers,  inventor  of  the  Sep. 
tenary  System  of  generating  Lines  by  simple  con- 
tinuous Motion,  Instruments  for  drawing  Curves, 
&c.  &c. 

Desi;i7is  or  Agricultural  BuiUlings,  &c.  &c. ;  to  which  are 
added,  Finns  and  !lem  trks  on  C.iterham  Farm-yard,  as  it 
formerly  was  ;  and  aKo  as  it  has  b.en  improved.  I.ond.  Hvo. 

1826.  Collyns,  If'.,  Esq.,  surgeon,  Kenton,  near 
Exeter. 

Ten  M'nutes*  Advice  to  my  Neighbours,  on  the  Use  and 
Abuse  of  Salt  as  a  Manure,  &c.    Exeter,  painph.  8vo. 

lH2t5 — 18.51.  Fleming, — ,  and  J.  Main. 

Fleming's  British  Farmer's  Magazine.  Lond.  2  vols.  8vo. 
Continued  under  the  name  of  the  British  Farmer's  Magazine, 
2  vols.  8vo. 

\mi.  Anon. 

The  Farmer's  Register  and  ^Monthly  IMagazine  of  Foreign 
and  Domestic  Events,  (ilasgow.  In  8vo  numbers,  monthly. 
Completed  in  one  volume. 

IHiS.    Meadows,  Arthur,  Esq. 

Hints  to  the  Farmers  of  the  Baronies  of  Forth  and  Bargy 
on  the  Cultivation  of  Mangold  \\'urze!.  Beans,  Carrots,  and 
Parsneps.    Wexford,  8vo. 

1828 — 1831.  Anon,  believed  to  be  David  Luiu, 
Esq. 

The  Quarterly  Journal  of  Agriculture.  Edinburgh,  '2  vols. 
8vo. 

The  Prize  Essays  and  Transactions  of  the  Highland  Societj 
of  Scotland  are  publt..hing  along  with  this  work.    Se?  179d. 

1828.  Kennedy,  Lewis,  E'q.,son  of  Mr.  Kennedy 
the  late  eminent  nurseryman  of  Hammersmith, 
steward  to  Lord  Will'oughby  De  Eresby,  author  of 
the  Tenancy  of  Land  in  Great  Britain,  &c. 

1.  On  the  Cultivation  of  the  Waste  Lands  in  the  United 
Kingdom,  for  t^ie  purpose  of  finding  Employment  for  the  able 
Poor  now  receiving  Parochial  Aid,  and  thereby  diminishing 
the  heavy  Burdens  of  the  Poor  Rales  ;  and  on  the  Expediency 
of  making  some  Provision  for  th*?  aged  and  disabled  Paupers  of 
Ireland.    I.iond.  Svo. 

2.  The  present  State  of  the  Tenancy  of  Land  in  Great  Bri- 
tain ;  showing  the  principal  Customs  and  Practices  between 
incoming  and  outgoing  Tenants,  &c.    Lond.  Svo. 

1829.  Lambert,  Joseph,  Esq. 

Observations  on  the  Rural  .A.ffairs  of  Ireland,  or  a  Practical 
Treatise  on  Farming,  Planting,  and  Gardening,  adapted  to 
the  Circumstances,  Resources,  Soil,  and  Climate  of  the  Coun- 
try.    Dublin,  Svo,  pp.  347. 

1829.  Stephens,  George,  drainer,  member  of  the 
Nerecian  and  Wermlandska  Agricultural  Societies 
in  Sweden. 

The  Practical  Irrigator;  heing  an  Account  of  the  Utility, 
.Formation,  and  Management  of  Irrigated  Meadows,  with  a 
particular  Account  of  the  Success  of^irrigation  in  .Scotland. 
To  which  is  added,  a  Practical  Treatise  on    straightening 


Water -courses,  protecting  River  Banks,  and  embanldng  Low 
Lands.     Edin.  Svo. 

1829.  Doyte,  Martin. 

Hints  originally  intended  for  the  small  Farmers  of  tlie 
Couutv  of  \Vexford  :  but  suited  to  the  Circumstances  of  many 
Parts  ot  Ireland.    Dublin,  ISmo. 

1529.  Fati,  Thoinas,  Surveyor  of  Roads. 

The  Surveyor's  (iuide  :  or,  every  Man  his  own  Road  maker  : 
comprisiim  the  whole  -Art  of  making  and  repairing  Roads, 
Prices  for  Work.     East  Retford.  I'imo. 

1829.  Harley,  lfV//m;«,  originally  a  manufacturer 
in  Glasgow  ;  afterwards  a  great  cow-keeper  and 
builder  there.     He  died  in  London  in  1810. 

The  Ilarleian  Dairy  System,  and  an  Account  of  the  various 
Methods  of  Dairy  Husbandry  pursued  by  the  Dutch.  .\lso,a 
new  and  improved  Mode  of  ventilating  staliles  ;  with  an  -Ap- 
pendix, containing  useful  Hints  {founded  on  the  -Author's  ex- 
perience) for  the  Management  of  Hedgerow  Fences,  Fruit 
frees,  &c.,  and  the  Means  of  rendering  Barren  Land  fruit- 
ful.   Lond.  Svo. 

1829.  Strickland,  G.,  Esq. 

A  Discourse  on  the  Poor  Laws  of  England  and  Scotland, 
on  the  Poor  of  IreHnd,  and  on  Emigration.    Lond.  Svo. 

1829.  Trimmer,  Joshua  Kirby. 

Practical  Observations  on  the  Improvement  of  British  Fine 
Wool,  and  the  National  Advantages  of  the  arable  System  of 
Sheep  Husbandry  ;  with  Remarks  on  the  Saxon  and  French 
Systems. 

1530.  Anon. 

The  Library  of  Useful  Knowledge ;  Farmer's  Series.  Svo, 
13  numbers  to  January  1,  1831. 

18  ;0.  Jennings,  James,  Esq.,  author  of  the  Family 
Cyclopcedia,  &c. 

A  Practical  Treatise  on  the  History,  Medical  Properties, 
and  Cultivation  of  Tobacco.     London. 

1830.  Berry,  the  Rev.  Henry,  an  extensive  farmer 
in  Worcestershire,  and  understood  to  be  the  prin- 
cipal proprietor  of  the  British  Farmer's  Maga- 
zine. 

Improved  Short-horns,  and  their  Pretensions  stated  ;  being 
an  .Account  of  this  ce'ebrated  Breed  of  Cattle,  derived  from 
authentic  Sources  ;  to  which  is  added,  an  Enquiry  as  to  their 
Value  for  General  Purposes,  placed  in  Competition  with  the 
improved  Herefords-    Lond.   pamph.  Svo.  'M  edit. 

1830.  Brodigan,  Thomas,  Esq. 

A  Botanical,  Historical,  and  Practical  Treatise  on  the  To- 
bacco Plant,  in  which  the  Art  of  growing  and  curing  Tobacco 
in  the  British  Isles  is  made  familiar  to  every  Cai)acity,  as 
deduced  from  the  Observations  of  the  Author  in  the  United 
States  of  America,  and  his  Practice  in  Field  Cultivation  in 
Ireland.     Ivond.  Svo. 

18.30.  Davey,  John,  Esq. 

Observations  on  the  Disease  which  has  lately  been  so  de- 
structive to  Sheep,  called  Bane  or  Coath  ;  particularising  the 
Causes,  and  m:nuteiy  describing  the  Modes  of  effecting  its 
Cure :  and  pointing  out  those  Means  which  ought  to  be  adopted 
to  prevent  its  Recurrence.    Bath,  pamph.  8vo. 


Sect.  II.      Bibliography  of  Agriculture  in  Foreign  Countries. 

7899.  Numerous  tvorks  on  agriculture  are  published  in  the  French  and  German  languages,  and  a  con- 
siderable number  in  the  Italian  ;  but  a  great  proportion  of  these  are  translations  from  British  authors. 
Very  few  agricultural  books  have  been  printed  in  tlje  Dutch,  Flemish,  Danish,  Swedish,  Polish,  Spanish, 
or  Portuguese  languages,  and  scarcely  any  in  those  of  Russia  or  Hungary.  We  shall  notice  the  principal 
French,  German,  and  Italian  works,  exclusive  of  translations,  and  add  a  few  American  books. 


SuBSECT.  1.      Bibliography  of  French  Agriculture. 

7900.  Of  French  books  on  agriculture  we  have  given  a  selection  only  :  those  who  wish  to  see  a  complete 
list  are  referred  to  the  Bibliographie  Agronomique,  Paris,  Svo  ;  in  wliicli  are  given  the  titles  of  upwards 
of  2(100  works,  incluiling  translations  and  hooks  on  gardening.  A  general  idea  of  French  culture  in  all  its 
branches  may  be  obtained  from  the  lYoj/wat*  Cours  CompUt  d' Agriculture,  16  vols  Svo  (edition  of  1821.), 
compiled  by  the  members  of  the  Section  of  Agriculture  of  the  French  Institute,  each  of  whose  names  are 
given  to  the  articles  he  contributed. 


1;>29.  Etienne,  Charles,  et  J.  Liebault,  physicians. 
Etienne,  (.c.  Stephanus  or -Stephens,  in  the  beginning 
of  the  sixteenth  century  published  various  small 
tracts  on  Gardening  and  other  rural  topics  ;  and  in 
1529  he  collected  them  together  and  published  them, 
under  the  title  of  Prirdtum  Rustirum,  treating  of 
gardens,  trees,  vines,  fields,  meadows,  lakes,  forests, 
orchards,  &c  Having  married  his  daughter  to 
Liebault,  they  afterwards  studied  agriculture  con- 
jointly, and  published  the  Mnison  Buslique,  the 
modern  editions  of  which  are  still  the  most  popular 
agricultural  works  in  France. 

1.  Prajdium  Rusticum  ;  in  fol. 

2.  L'.Agriculture  ct  Slaison  Rustique.    Paris,  in  4to,  1570. 
15t)9.   Hesson,  Jacques,  of  Dauphiny. 

De  I'Art  et  Science  de  trouver  surement  lesEaux,  Sources,  et 
Fontaines  cach^es  sous  Terre,  autrement  que  par  les  .Moyens 
Vulgaires  des  Agriculteurs  et  .Architecles,  in  4to. 

1583.  Hegemon,  Fhilibert,  a  lawyer  born  at  Cha- 
lons-sur-soane.     Died  in  liJ95. 

La  Colombi^re  et  Maison  Rustique,  contenant  une  Descrip- 
tion des  Douze  Mois  et  des  Quatre  SaLsons  de  I'.Ann^e,  avec  En- 
seignement  de  ce  que  le  Laboureur  doit  faire  par  chaque  Mois. 
■  Paris,  in  Svo. 


1600.  Serres,  Olivier  de,  the  Lord  of  Predel  in 
Languedoc.  He  was  born  in  1539,  and  died  in  1619, 
at  the  age  of  SO  years.  He  was  employed  by  Hen- 
ry IV.  to  form  a  plantation  of  the  white  mulberry 
in  the  garden  of  the  Tuilleries  ;  and  he  is  generally 
considered  as  the  father  of  the  culture  of  that  tree 
in  France.  He  published  a  great  many  useful 
works,  the  principal  of  which  is  his  Thildtre  d' Agri- 
culture, the  first  edition  of  which  was  published  in 
VW),  and  the  COth  in  1675. 

Le  Theatre  d'Agriculture  et  Mesnage  des  Champs.  Paris, 
small  Svo.  An  enlarged  edition  in  2  vols.  4to,  with  volumin- 
ous Notes,  and  a  Historical  Introduction,  in  1S04. 

1602.   Letellier. 

Brief  Discours  contenant  la  Mani^re  de  nourrir  les  Vers  a 
Sole,  iSic.    Avec  de  belles  Figures.    Paris,  in  4to. 

1604.  Laffenas,  Barthelemy  de,  valet  de  chambre 
to  Louis  XIII. 

La  Fa^on  de  f  tire  et  semer  la  Graine  de  Muriers,  les  ^l^veret 
replanter,  gouvemer  les  Vers  ^  Sole  au  Climat  de  France. 
Paris,  in  12mo. 

1607.  t'inet,  Elic,  a  learned  professor  at  Bour. 
deaux,  author  of  a  work  on  land  surveying. 

La  Maison  Champestre  et  Agriculture.    Paris,  in  4to 
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1663.  Patin,  Charles,  son  of  a  physician  of  that 
name. 

Traits  des  Tourbes  CombustiWes.    Paris,  in  4to. 

1703.  i/gt'i-,io«?«,  born  1658,  died  in  1717.  In  the 
latter  part  of  his  life  he  seems  to  have  been  a  book- 
seller, or  ail  author  by  profession. 

1 .  Dictionnaire  General  des  Termes  propres  k  VA  griculture, 
avec  leurs  Definitions  et  Etymologies.    Paris,  in  12mo. 

'■i.  La  Nouvelle  Maison  riistique,  ou  Economie  (j^ncrale  des 
Biens  de  la  Campagne.     Paris,  2  vols,  in  4to.  1755. 

3.  L'Economie  G^n^rale  de  la  Campagne,  ou  Nouvelle  Mai- 
son nistique.    1762. 

4.  Nouveau  Sjsteme  d'-Agriculture.    3  vols,  in  Svo.  1775. 
1749.  Boucher  d'Arg/s,  Atilonine  Gaspard,  advo- 

cate  and  author  of  some  works  on  jurisprudence. 

Code  Rural,  ou  Maximes  et  R^gleinens  concernant  les  Biens 
de  la  Campaffne,  2  vols. 

1749.  Rtamnur,  Reiii,  Antoine  Ferchault,  si'fur 
de,  a  learned  naturalist,  born  at  Rochelle  in  16S3, 
died  in  1757. 

Art  et  Pratique  de  r.\rt  de  faire  adorer,  en  toutes  Saisons, 
des  Oiseaux  Domestiques  de  toutes  Esp^ces.  Paris,  Iinpriin. 
Koyale,  3  vols,  in  12ino,  avec  fig. 

175(3.  Haniel,  Du  Mouceau,  Henry  Lewis  du,  a 
famous  French  writer  on  Rural  Economy  and  Vege- 
table Physiology,  was  born  at  Paris,  1700 ;  died  there 
1782. 

1.  Trait*  de  la  Culture  des  Terres.    Par.  6  vols.  12mo. 

2.  Elemens  d'.Agriculture.     Par.  1764,  2  vols.  12ino. 

3.  Trait*  de  la  Conservation  des  Graines,  et  en  particulier 
du  Fronnent.    Par.  1754.  12mo. 

4.  Trait*  des  .\rbres  et  Arbustes,  qui  se  cultivent  en  France, 
en  pleine  Terre.    Par.  1755,  2  vols.  4to. 

5.  Trait*  coraplet  des  Bois  et  des  Forets.  Far.  175S,  6  torn. 
410. 

6.  Des  Semis  et  Plantations  des  Arbres,  et  de  leur  Culture. 
Par.  1760.  4to. 

7.  Histoire  d'un  Insecte  qui  devore  les  Grains  de  TAugou- 
mois.     Par.  1762.  12mo. 

8.  De  rExploitation  des  Bois,  ou  Moven  de  tirer  Parti  des 
Taillis  demi  Futajes  et  hautes  Fula- es.  Par.  1704.  2  vols. 
4to. 

9.  M*moire  sur  la  Garence  et  sa  Culture,  in  4to.  1765. 

10.  Du  Transport,  de  la  Conservation,  et  de  la  Force  du  Bois. 
1767.  4to. 

1751.  Deshois,  Francis  Alexander  Aubcrt  de  la 
CAfsno/e,  a  laborious  Dictionary-maker;  was  born 
at  Ern^e  in  the  Maine,  1699  ;  died  1784. 

Dictionnaire  di.\  griculture.  2  vols.  Svo. 

175,5.  Blavct,  librarian  to  the  Prince  of  Conti. 

£ss<'ii  sur  I'-A griculture  Moderne.   Paris,  in  12nio. 

1755.  Tillet,  dJi,  of  Bourdeaux,  a  zealous  agri. 
cultiirist,  author  of  several  works.  He  died  in 
1791. 

Dissertation  sur  la  Cause  qui  corrompt  et  noircit  les  Graines 
deUl*  d.ms  les  E'pis.in  4to. 

175(i.   Has/Jer,  F.  If. 

Instruction  sur  la  i\Iani*re  d'*l*ver  et  de  perfectionner  les 
Betes  a  Laine.     Paris,  2  vols,  in  12mo. 

1760.  A/letz,  I'uns  Augustin,  an  advocate,  and  in- 
defatigable compiler. 

L'Agronome,  ou  Dictionnaixe  portatif  do  Cultivateur,  2  vols. 
in  Svo. 

1760.  Buch'oz,  Pierre  Joseph,  a  physician,  antl 
member  of  several  societies  ;  born  at  Metz  in  1731, 
died  in  great  distress  at  Paris  in  1807.  He  wrote 
above  three  hundred  volumes  relative  to  medicine, 
agriculture,  the  veterinary  art,  and  natural  history. 
A  plant  (Buchozi'ana)  was  named  after  him  by 
L'Heritier. 

1.  IjCttre  sur  la  lvr*thode  de  s'enrichir  promptement  et  de 
conserver  sa  Sant*  par  la  Culture  des  V*getaux,  in  Svo. 

2.  Lettre  surle  Bl*  de  Smyrne,  in  Svo.  17CS. 

3.  Histoire  des  Insectes  nuisibles  k  I'Homme,  aux  Bestiaux, 
&c.  in  12mo.  17S1. 

4.  Manuel  usuel  et  *conoinique  des  Plantes,  contenant  leur 
Propri*t*s  pour  les  L'sages  economiques.  I'aris,  in  12mo. 
17S2. 

5.  Histoire  des  Insectes  utiles  ii  Homme,  aux  Animaux,  et 
aux  Arts.    Paris,  in  12mo.  1785. 

6.  Trait*  de  la  Pilche,  ou  I'-A^rt  de  soumettre  les  Poissons  a 
I'Empire  des  Hommes,  pr*c*de  de  I'Histoire  Naturelle  de  ces 
Animaux,  in  12mo.  178G. 

7.  Disserlation  sur  la  Betterave  et  la  roir*e,  leur  Culture, 
M*thode  pour  en  tirer  du  Sucre,  &c.  fol.  1787. 

8.  Dissertation  sur  le  Cochon,  in  fo].  1789. 

9.  Dissertation  sur  le  Lin  de  Sib*rie,  in  fol.  17S9. 

10.  Dissertation  sur  la  Taupe;  les  Moyens  de  la  prendre,  in 
fol.  1790. 

11.  DissertaMon  sur  le  Tirage  dela  Soie,  in  fol.  1792. 

12.  Manuel  Tabacal  et  Sternutatoire  des  Plantes,  ou  Trait* 
des  Plantes  qui  sont  propres  a  *faire  *t*muer,  avec  la  Maniere 
de  cultiver  le  Tabac,  de  le  pr*parer,  et  de  juger  de  ses  bons 
EfTetsdansIa  Societ*,  in  Svo.  1/99. 

13.  Manuel  Territorial  des  Pbmtes,  in  Svo.  1799. 

14.  Manuel  V*t*rinaire  des  Plantes,  in  Svo.  1799. 

15.  M*moire  sur  le  Bl*  de  Smyme,  sur  le  Bl*  de  Turnuie,  le 
Millet  d'Afrioue,  et  la  Poherbe  d'Abyssinie,  Plantes  Alinien- 
taires  pour  THomme  ;  in  Svo.  1824. 

10.  M*moire  sur  la  Mani*re  de  former  des  Prairies  Natu- 
relles,  in  Svo.  1805. 

1760.  Tvrbillt/,  Louis  Francois  Henri  de  Menon, 
Marquis  de,  a  proprietor  in  Anjou,  who  had  been 
in  the  army,  but  who  retired  to  his  estates  and 
broke  up  and  improved  a  number  of  acres,  of  which 
he  published  an  account,  well  known  at  that  time 
in  England.     Arthur  Young,  when  in  France  in 


1787,  was  anxious  to  visit  the  Marquis  ;  but  after, 
with  difficulty,  finding  out  the  estate  of  Turbilly, 
he  found  the  Marquis  had  died  in  177''.  having 
ruined  himself  by  establishing  a  pottery.  There  is 
a  very  interesting  account  of  this  visit  in  Young's 
Tour,  part  I.  p.  294.  et  seq. 

1.  M*moire  sur  les  Defrichemens,  in  12mo. 

2.  Pratique  des  Defrichemens.     Paris,  in  12mo.  1701. 
1761.  iiuillot,  Julien  Jean  Jacques. 

Discoiirs  sur  les  Branches  d'Agrii.  ulture  les  plus  avantageuses 
a  la  Province  d&  Normandie. 

1761.  Neuve-Eglise,  Louis  Joseph  Bcllepiire  de, 
an  officer  in  the  army. 

1.  L'Agronomie,  ou  Corps  complet  des  Principcs  de  I'Agri- 
culture,  &c.     8  vols,  in  Svo. 

2.  Boussole  Agronomique,  ou  le  Guide  des  Laboureiu-s,  in 
Svo.  1762. 

176'.J.  Desplaces,  Laurent  Bcnoist. 

1.  Pveservatif  centre  rAgronomie,ou  rAgriculturer*uuilek 
ses  vrais  Principes.    Paris,  in  12mo. 

2.  Histoire  de  I'Agriculturelancienne,  extraite  de  I'Histoire 
N.'iturelledePline,  avec  des  Eclaircissenienset  des  Itemarques. 
12mo.  1765. 

1762.  Despommicrs. 

L'.\rt  de  s'enrichir  promptement  par  I'.Vgriculturc.  Paris, 
12mo. 

1762.  Lafaille,  Clement,  advocate,  and  member 
of  several  societies. 

1.  M*moire  sur  les  Moyens  de  multiplier  ais*ment  les 
Fumiers  dans  le  Pa.vs  d'Aunis. 

2.  Essai  sur  I'Histoire  naturelle  de  la  Taupe ;  sur  les  de- 
ferens Moyens  qu'on  pent  employer  pour  la  detrujre.  La 
Rochelle,  in  12mo,  fig.  1768. 

176i-'.  L'Etang  de  la-Salle,  Simon  Philibert  de,  of 
Rheims,  a  lawyer. 

Des  Prairies  artificielles,  ou  Moyens  de  perfectionner  I'Agri- 
culture  dans  toutes  les  Provinces  de  France,  surtout  tn 
Champagne, parl'Entretien  et  le  Renouvellement  de  I'Engrais; 
avec  un  Trait*  sur  la  Culture  de  la  Luzerne,  du  Tr*He,  tt  du 
Sainfoin,  et  une  Dissertation  sur  I'Esportation  du  Bl*.     Paris. 


1763.  Barthez  de  ]\for?noricres,  an  officer,  secre- 
tary of  embassy,  and  member  of  various  societies. 

M6moires  d'Agriculture,  &c.    Svo. 

1763.  Duverg^,  a  physician  of  Tours. 

Analyse  ch*mique  des  Terres  de  la  Province  de  Touraine, 
des  difterens  Engrais  propres  a  les  am*liorer,  et  des  Seinences 
convenables  a  chaque  Esp*ce  de  Terre.     Tours.  Svo. 

1763.  Frangois,  Nicholas,  de  Neufchatcau,  mem. 
ber  of  the  Institute,  the  Senate,  &c.,  a  distinguished 
member  of  the  Paris  Agricultural  Society,  and 
author  of  numerous  papers  in  their  memoirs. 

1.  Avis  aux  Cultivateurs  et  Propri*taires  de  Troupeaux,  sur 
r.Amelioration  des  Laines.  Paris.  Svo.  an.  vii. 

2.  Essai  sur  les  Moyens  de  tirer  le  Parti  le  plus  avan- 
t.^geux  de  I'Exploitatio'n  d'un  Domaine  bom*,  ou  Sysl*me 
d*.4gTiculture  pour  les  petits  Propri*taires.  Xeufchateau.  Svo. 
1790. 

3.  Essai  sur  la  N*cessit*  et  les  I\Ioyens  de  f  .ire  enfrer  dans 
I'lnstruction  publique  I'Enseignement  de  I'Agrirulture  ;  hi  ii 
la  Soci*t*  d'Agriculture  de  la  Seine,  &c.  .Svo.  1802. 

4.  Rapport  sur  le  Perfectionnement  des  Charrues,  fait  cl  la 
Soci*t*  Libre  d  Agriculture  du  Departement  de  la  Seine.  Hails, 
Svo. 

5.  R*pertoire  universel  et  raisoim*  d'Agriculture.  Paris, 
12mo.  1S04. 

1763.  Prefontaine. 

Maison  Rustitjue  4  I'Usage  des  Ilabitans  de  la  Partie  de  la 
France  *quinoxiale,  cormue  sous  le  Nom  de  Cayenne.    Svo. 

1763.  Thierat.  An  officer  of  the  royal  forests, 
author  of  some  tracts  on  gardening. 

Instructions  familieres  en  forme  d'Entretien  sur  les  prin- 
cipaux  Objets  qui  conctniLnt  la  Culture  des  Terres.  Paris. 
l2mo. 

1764.  Bertrand,  Elie,  a  clergyman  at  Orbc,  in 
Switzerland,  and  member  of  various  societies. 

1.  Trait*  de  I'lrrigation  des  Prcs.    12mo. 

2.  Elemens  d'Agriculture,  fondes  sur  les  Faits  et  les  Rai- 
sonnemeiis,  a  I'Usrge  du  Peuple  dc  la  Campagne.  Svo. 
1774. 

1764.  Bertrand,  Jean,  brother  of  Elie  B. 
De  I'Eau  relativement  h  rEconomie  Kustique,  ou  Traits  de 
I'lrrigation  des  Pres.     Lyons,  12itjo. 

1764.  Dupont,  of  Vemouns,  formerly  a  member 
of  the  constituent  assembly. 

1.  Lettre  sur  la  Diirerence  qui  se  trouve  entre  la  Grande  et 
la  Petite  Culture.    Soissons,  Svo. 

2.  .Toumal  d'Agriculture,  &c.   Svo.  1700. 

176.5.  Chambray,  Louis,  Marquis  dc,  an  amateur 
apple  grower  and  ciderist. 

L'.\rt  de  cultiver  les  Pommiers,  les  Foiriers,  et  de  faire  les 
Cidres,  selon  I'tlsage  de  Normandie.    Paris,  i2mo. 

1765.  Sarcey-de-Sutiires,  an  officer  in  tjie  army, 
and  "  gentilhomme  servant  "  of  the  king. 

1.  Agiiculture  exi)*rimentale  h  I'Usage  des  Agricultcurs, 
Fermiers,  et  Laboureurs.    Paris,  12mo. 

2.  Cours  complet  d'Agriculture,  ou  Lecons  p*riodiqucs  sur 
cet  Art.    1788. 

1768.  Lesbros-de-la-  J'ersane,  Louis,  of  Marseilles. 

Trait*  de  la  Garance,  ou  Recherches  sur  tout  ce  qui  a  R.ap- 
port  k  cette  Plante.    Svo. 

1768.  Marchand,  Jean  Henri. 

Les  D*las.semens  Champetres.    2  vols.  1 2mo. 

1768.  Palteau,  Guillaume  Louis  For7nanoir  de,  of 
Sens,  author  of  a  work  on  bees. 

Observations  et  Experiences  sur  diverses  Parties  d'Agricul- 
ture.    Sens.  Svo. 
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1769.  Chanvallon,  a  clergyman. 

Manuel  des  Champs  ;  ou  Rerueil  choisi,  instructif.  et  amu- 
sant  de  tout  ce  qui  e>t  le  plus  Utile  et  le  plus  NiJcessaire  pour 
■vlvre  avec  Aisance  et  Agrdment  a  la  Carapagne.  I'aris. 
i2mo. 

1769.  Le  Brixe. 

Essai  sur  le  Haras ;  ou  Examen  des  Mojens  projires  pour 
^tablir,  diriger  et  faire  prosp^rer  les  Haras :  suivi  d*une 
M^thode  facile  de  bieu  examiner  les  Chevaux  que  I'ont  veut 
acheter.    8vo,  fig.  .     „        ,  . 

1769.  Higaud  de  I'lsle,  of  Crest,  in  Dauphmy. 

Miimoire  sur  la  Culture  de  I'Esparcette,  ou  Sainfoin.  I'aris. 
8vo. 

1769.  Sieuve. 

1.  M^moire  et  Journal  d'Observations  sur  les  Moyens  de 
garantir  les  Olives  de  la  piqOre  des  Insecteset  nouv.Ue  Me- 
thode  pourenextrairel'Huile  plus  abondante  par  I'lnvention 
d'un  Moulin  domestique,  avec  la  Maniere  de  la  garantir  de 
toute  liancUsure.     Paris,  I'imo. 

Z.  MiJmoires  sur  diverse*  Constructions  en  Terra  ou  .4 rgile, 
propres  a  faire  jouir  les  petits  MiJnages  de  lEconomie  des  com- 
bustibles.    Poitiers,  Sto.  1804. 

1770.  Amiot,  Le  P.,  missionary  at  Pekin. 
Reflexions  sur  r.Agriculture,  et  sur  ceux  qui  s'.v  consacrcnt : 

tiroes  de  rflogede  li  Ville  de  Moukden  et  de  ses  Environs. 
Pofiine  compost  par  Kien-Ix)ng,  Empereur  de  la  Chine  et  de 
la  Tartaric,  actuellemen  resnant,  traduit  en  Franjais  par  le 
P.  Amiot,  et  publi<5  par  M.  Deguignes,  Membre  de  rAcad^rnie 
Rojale  des  Inscriptions  et  Belles  Lettres,  et  Professeur  des 
Langues  Orientates  au  College  Rovale.  Paris,  8vo.  Get 
ouvrage  est  curieux  sous  plus  d'un  rapport. 

1770.  Beaunie,  Antoine,  an  eminent  French  che- 
mist, was  born  at  Senhs,  1728  ;  died  1805. 

MSmoire  sur  les  Argiles  ;  ou,  Recherches  sur  la  Nature  de 
Terres  les  plus  propres  ^  T.^Vgriculture,  et  sur  les  Mo.-ens  de 
fertiliser  celles  qui  sont  Startles.    Paris,  8vo. 

1770.  Rietn. 

Encyclop^die  Econoraique,  ou'Svst^me  g^n^ral  d'Economie 
rustique,  contenant  les  meiUeures  Pratiques  pour  fertiliser  les 
Terres,  la  Conservation  des  Grains,  &c.  ;  par  quelques  .Mem- 
bres  de  la  Societe  d'.igriculture  de  Berne.  Yverdon,  16  vols. 
8vo. 

1770.  Bonier,  Franqois,  born  in  Lyons,  173'1,  and 
killed  there  on  the  Sgth  September  1793,  during  the 
siege  of  that  city,  by  a  bombshell,  which  buried  his 
shattered  remains  in  the  ruins  of  the  apartment 
which  he  occupied;  he  began  his  career  as  an 
author,  by  writing  in  the  Journal  dc  Physique  et 
d'Histoire  Naturelle,  of  which  Gauthier  Dagoty  was 
editor.  He  next  occupied  himself  witli  his  Agricut- 
tural  or  Rural  Dictionary,  the  work  by  which 
he  is  chiefly  known.  He  cultivated  a  farm  near 
Bczicires,  which  Arthur  Young  went  to  see  when  on 
his  tour  in  France  in  1787  ;  but  the  Abbe  had  left 
it  on  account  of  the  Bishop  of  Beziferes,  who  kept  a 
mistress  somewhere  near,  and  for  his  more  com- 
modiously  visiting  her,  got  a  road  made  across  the 
farm  at  the  expense  of  the  province.  This  occa- 
sioned a  quarrel  between  the  Ahhi  and  the  Bishop, 
which  ended  in  the  former  being  obliged  to  quit  his 
farm.  The  Abbe,  like  all  other  men  who  depart 
from  common  practices,  was  looked  on  as  a  fanciful 
and  wild  cultivator  ;  and,  because  he  paved  his  stables 
and  cow-houses,  it  was  reported  by  his  neighbours 
that  he  paved  his  vineyard.  He  wrote  a  great 
many  works,  chiefly  on  agriculture. 

1.  L'Art  du  I\Ia?on  piseur,  extrait  du  Journal  d'Observ- 
ations sur  la  Physique,  in  12mo. 

2.  l^aite  de  la  meilleure  rMani&re  de  cultiver  la  Navctte  et 
le  Colsa,  et  d'en  extraire  une  Huile  D^pouillt^e  de  son  manu- 
vaise  Goftt  et  de  son  Odeur  d^sagreable.     Paris,  in  Hvo.  1774. 

3.  Cours  Complet  d'.Vgriculture,  Th^orique,  Pratique, 
Economique,  etc.  :  ou  Dictionnaire  universel  d'Agriculture. 
12  vols,  in  4to.  1796. 

1773.  Bexon,  Gabriel  Leopold  Charles  Amc,  a 
French  miscellaneous  writer,  was  born  at  Kemire- 
mont,  1748  ;  died  at  Paris  178i  :  he  had  a  great  turn 
for  Natural  History,  and  assisted  Buffon  in  the  latter 
volumes  of  his  great  work. 

1.  Le  Syst^me  de  la  Fertilisation,  Svo. 

2.  Cat^chisme  d' .Agriculture,  ou  Biblioth(?que  des  Gens  de 
la  Campagne.  1773.  T2mo. 

1773.  Trother. 

I.'.\rt  de  fertiliser  les  Terres,  et  de  preserver  de  la  Gel^, 
commod^ment  et  ^  pen  de  Frais,  les  Arbres  et  Arbrisseaux, 
les  Vignes,  &c.  M^thode  d'Education  nationale  et  particuli^re. 
Paris.  3  vols,  in  Svo. 

1774.  Lerouge,  a  friar  of  the  order  of  Citeaux,  in 
the  abbey  of  Trisay. 

Principes  de  Cultivateur,  ou  E.isai  sur  la  Culture  des  Champs, 
&c.  avec  un  Traitt;  abrt^g^  des  Maladies  des  Cultivateurs,  de 
leurs  Bestiaux,  et  des  Kem^des  pour  les  gut^rir.  2  vols,  in  12mo. 

1778.  BuUiard,  died  at  Paris  in  1793. 
Aviceptologie   Franyaise ;  ou   Trait*?  geni^ral   de  toutes  les 

Ruses  dont  on  pent  se  ser\'ir,  pour  prendre  les  Oiseaux  qui  sont 
en  France.     Paris,  in  12mo. 

1779.  Ameithon,  Hubert  Pascal,  a  librarian  in 
Paris,  and  member  of  the  legion  of  honour. 

Journal  d'Agriculture,  &c.  depuis  Janvier.  1779:  jusqu'en 
U^cembre,  1783.     Paris.  1.5  vols,  in  12mo. 

1779.  Maupin,  valet  de  chambre  to  the  queen  of 
Louis  XVI. 

1.  L'.\rt  de  la  Vigne,  contenant  une  nouvelle  M^thode  (Eco- 
nomique de  cultiver  la  Vigne.     In  Svo. 

2.  Avis  sur  la  \'igne,  les  Vins  et  les  Terres.    In  Svo.  17S6 


3.  .\lmanach,  ou  Manuel  des  Vlgnerons  de  tous  les  Pays. 
Paris,  in  Svo.  1789. 

1780.  Bouthier,  advocate  at  Vienne  in  Dauphiny. 
Le  Citoven  k  la  Campagne,  ou  R^ponse  a  la  Question :  quelles 
sont  les  Connaissances  Necessaires  a  un  Proprietaire  qui  fait 
valoir  son  Bi-n  pour  vivre    a  la  Campagne  dune    Mani^re 
utile  pour  lui  et  les  Paysans  qui  Penvironuent ;  dans  le  Cas 
oil  les  Proprietaires  ne  demeurent  point  dans   leurs  Biens, 
quelles  seraient  tgalement  les  Connaissances  Necessaires  pour 
que  les  Curih,  independamment  de  leurs  augustes  Fonctioiis, 
pussent  etre  utiles  a  leurs  Paroissiens.    Geneve,  in  Svo. 
1780.  Copineau,  Abbe. 
Omithotrophie  artificielle.     Pans,  in  12mo.  avec  fig. 

1780.  Mallet,  Robert  Xavier,  author  of  various 
works  on  gardening  and  rural  subjects. 

Precis  Elementaire  d'Agriculture,  &c.  Paris,  in  12mo.  an.  iii. 

1781.  Parmentier,  Antoine  Augustin ;  born  1737, 
at  Montdidier,  in  the  department  of  La  Somme, 
one  of  the  most  distinguished  chemists  and  careful 
philosophers  which  have  appeared  in  France ;  author 
of  a  great  number  of  works,  and  co-operator  in 
many  others,  as  the  Annates  de  Chimie,  i^^ouveau 
Cours  d'Agriculture  :  he  is  mayor  of  Enghien,  and 
has  a  small  garden  there,  said  by  some  to  be  more 
richly  stocked  with  rare  plants  than  any  other  in 
Europe  of  its  size.     (See  Encyc.  of  Gard.  p.  1119.) 

1.  Recherches ,  sur  les  V^g^taux  Nourrissans,  qui,  dans  les 
Terns  de  Disette,  peuvent  remplacer  les  Alimens  Ordinaires. 
Paris,  in  Svo. 

2.  .Mi^thode  facile  pour  conserver  k  peu  de  Frais  les  Grains 
et  les  Farines.     In  12mo.  1784. 

3.  Observations  sur  les  Moyens  de  maintenir  et  de  r^tablir 
Sa'.ubriti!  de  I'Air  dans  la  Uemeure  des  Animaux  Domestiques. 
an.  xii. 

4.  Instruction  sur  les  Moyens  de  rendre  le  BW  Mouchet^ 
propre  a  la  Semence.    Imp.  roy.  1783. 

5.  M^moire  sur  la  Conservation  et  I'Usage  des  Bl(!s  de  Tur- 
quie.     Bordeaux,  in  Svo.  1785. 

6.  M^moire  sur  les  Semailles.  1790. 

7.  Mi^moire  sur  la  Nature  et  la  Mani^re  des  Engrais.    1791. 

8.  Memoire  sur  les  Clotures. 

9.  Traite  sur  les  Pommes  de  Terre,  in  Svo.  1793. 

10.  -ivis  sur  la  Culture  et  les  Usages  des  Pommes  de  Terre, 
in  Svo. 

11.  TraUe  du  Mais,  in  12mo. 

1782.  Bcrttielot,  engineer  to  Louis  XVI. 

La  M^canique  appliqu^e  aux  -Arts,  aux  Manufactures,  k  I'Ag- 
riculture  et  a  la  Guerre.     Paris,  2  vols,  bound,  in  4to,  tig. 

1782.  Cadet  de  faux,  Antoine  Alexis,  a  distin- 
guished patriot,  founder  of  various  useful  institu. 
tions,  and  author  of  many  projects  for  the  public 
advantage,  which  have  been  carried  into  effect  with 
success  ;  author  of,  and  co-operator  in,  many  eco. 
nomical  publications. 

1.  -Avis  sur  les  Bles  germ^s,  in  Svo. 

2.  Bibliothdque  des  P.  oprietaires  ruraux.  Journal  d'Econo- 
mie Rurale  et  Domestique ;  par  une  Soci^t^  de  Savans  et  de 
Proprietaires. 

1782.  Parmentier,  Deyeux,  and  others.   See  1781. 

Biblioth^que  Phvsico-Economique,  instructive,  et  amtisante, 
a  rUsage  des  \*i':les  et  de  Campagnes.  (Paris,  published 
monthly)  12mo.  68  vols,  to  1823. 

1784.  Dumont,  Courset,  of  Boulogne,  where  he 
cultivates  his  own  estate  of  Courset,  and  has  pub- 
lished a  useful  gardening  work.  [Encyc.  of  Gard. 
p.  1121.  A.  D.  1802.) 

M^moires  sur  I'Agriculture  du  Boulonnais,  et  des  Cantons 
Maritimes  voisins.    Boulogne,  in  Svo. 

1785.  Ctiabert,  Philippe,  inspector  general  of  vete- 
rinary schools,  and  member  of  the  legion  of  honour. 

1.  Instruction  sur  la  Manitre  de  conduire  et  gouvemer  les 
Vaches  Lactieres,  in  Svo. 

2.  Alteration  du  Lait  de  Vache,  designee  sous  le  Nom  de  Lait 
bleu,  in  Svo.  1S05. 

3.  D'une  Alteration  du  Lait  de  Vache,  &c.  Paris,  in  Svo. 
1S05. 

1786.  Servieres,  B.  De. 

Instruction  sur  la  Maniire  de  cueillir  les  Feuilles  des  Arbres, 
de  les  conserver  et  de  les  donner  k  manger  aux  Bestiaux ;  pub- 
lii^e  par  Ordre  du  lioi.  In  Svo. 

1/87.  Amoreux,  a  physician  at  Montpelier. 

1.  Memoire  sur  les  H.iies  desUnees  k  la  CI6ture  des  Pr6s,  des 
Champs,  des  Vignes,  et  des  Jeuues  Bois.    Paris,  in  Svo. 

2.  IVIcmoire  sur  la  Necessity  et  les  Moyens  d'amfeliorer 
r.-Vgriculture  dans  le  District  de  MontpelUer,  A\"ignon,  &:c.  In 
Svo. 

1787.  Brousonnet,  Pierre  Marie  .iuguste,raembeT 
of  the  legislative  assembly,  of  the  commission  of 
monuments,  and  author  of  a  number  of  papers  in 
the  Memoirs  of  the  Paris  Agricultural  Society. 

1.  Anniie  rurale,  ou  Calendrier  k  I'Usage  des  Cultivateurs. 
Paris,  2  vols,  in  12mo. 

2.  Feuille  du  Cultivateur.    8  vols,  in  4to.  1788. 

1789.  Cliquot,  Blervache,  of  Rheims,  inspector  of 
manufactures  and  commerce. 

L'.Ami  du  Cultivateur,  ou  Essais  sur  les  Moyens  d'am^iorer 
en  France  la  Condition  des  Laboureurs,  des  Joumaliers,  des 
Hommes  de  peine,  vivant  dans  les  Campagnes,  et  celle  de  leurs 
Femmes  et  cie  leurs  Enfans.     Paris,  2  vols,  in  Svo. 

1789.  Varenne,  de  Fenille,  P.  C,  bom  at  Bresse, 
and  condemned  to  die  by  the  revolutionary  tribunal 
at  Lyons  in  1794,  a  zealous  agriculturist,  and  much 
respected. 

1 .  Observations,  Experiences  et  M^moires  sur  rAgriculture, 
et  sur  les  Causes  de  la  Mortality  du  Poisson  dans  les  Etanes. 
Lyons,  in  Svo,  fig. 
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2.  Observations  sur  Ics  Eunes.  8vo.  1798. 

3.  (Euvrts  d'Agriculture  de\  arenne  Ft^nille,  troisi^me  et  der- 
niOre  Partie ;  M^moires  et  Experiences  sur  I'Agriculture,  et 
particulierement  sur  la  Culture  t-t  i'A  melioration  des  Terres, 
ie  Dess^chement  et  la  Culture  des  Ktan^  et  des  Marais,  la  Cul- 
ture et  rUsai;e  du  Warais,  &c.  Svo.    ISOS. 

lyyo.  Cutle,  L.,  a  priest  of  the  oratory,  author  of 
some  meteorological  tracts. 

1.  I,e9ons  (ll'ementaires  d'A^iculture,  par  Demandes  et  par 
R^ponses,  a  I'l'sage  des  Enfans,  avec  une  Suite  de  Questions 
sur  r. Agriculture.     l'2mo. 

V.  Calechisnie  a  I'Usape  des  Habitans  de  la  Campa^e,  sur 
les  Dancers  auxquels  leur  Sant^  et  leur  Vie  sont  exposes,  &c. 
limo   ilW. 

17iX).  Dubois,  J.  B.,  author  of  an  interesting  me- 
moir on  the  h.iy-furks  niarie  of  the  forked  branches 
of  the  nettle  tree  in  common  use  in  the  south  of 
France. 

Feuil!e  d'Agriculture,  d'Economie  Rurale  et  Doraestiqu?,  a 
rUsage  des  I'roprietaires,  »S:c.  -Ho. 

1790.  ilnyet,  F.tienne. 

Al^moire  sur  les  Moyens  de  mettre  en  Culture  la  plus  Avant- 
aj^euse  k-s  Terrains  sec  et  arides,  principalement  ceux  de  la 
Champagne.  8vo. 

1791.  Abciile,  R,  of  Toulon. 

Obser\'ations  de  la  Societe  d'.Agriculture  sur  la  Question 
suivante,  propos^e  par  le  Comited'.^griculture  et  de  Commerce 
de  r Assemble  Nationale  ;  1'  Lfsaga  des  Dymaines  cong^able 
tst-il  utile  ou  non  au  Progrt^s  de  IWgriculture  ?  8vo. 

1791.  La?noignon  Malcshtrbes,  Chretien  Guil- 
Inzttne,  a  statesman,  born  at  Paris,  1721 ;  guillotined 
1793  :  he  was  esteemed  a  patriot,  a  man  of  correct 
morals  and  elegant  taste. 

Id^es  d'un  Agriculttur  Patriote  sur  le  Defricheinent  des 
Terres  incuites,  sechis  et  mai^res,  connues  sous  le  ^som  de 
Landes,  Garrigues,  Gatines,  Friches,  &c.    8vo. 

1791.  Paillet. 

Instructions  sur  la  Plantation,  la  Culture,  et  la  RecoUe  du 
Houblon.    Svo.     A  translation  from  the  Engli:,h. 

1791.  Tt'ssicr,  Heim  Alexandre,  ptotcssor  ot  p.gri- 
culture  and  commerce  in  the  central  schools :  he 
has  paid  great  attention  to  the  Merino  breed  of 
sheep,  and  the  Angora  variety  of  goat,  of  which 
government  has  put  a  large  stock  under  his  care. 

1.  Avis  auxCultivateurs,  sur  laCulture  duTabac  en  France. 
Publiee  par  la  Societe  Koyale  d'Agricullure.  Paris,  m 
Svo. 

2.  Journal  d'Agriculture  h  I'Usage  des  Habitans  de  la  Cam- 
pafne.    8vo.  1791. 

3.  Annalesde  I'Aj^culture  Francoise,  par  MM.  Tessier  ai'.d 
Box.  Vi  numbers  annually,  amounting  now  (1830)  to  several 
volumes  Svo. 

4.  Instruction  sur  les  Moyens  de  detruire  les  Rats  des 
Champs  et  les  Mulols:  publi^e  par  Ordre  du  Minibtre  de  I'ln- 
t^iitur.    Svo. 

5.  Mimoire  sur  I'Importation  a  France  des  Chevres  h 
(le  Duvet  Cachemere.  Svo,  pp.  j'i.  I'aris,  1S19. 

1792.  Cointereaux,  i'rangois,  an  architect,  but 
more  occupied  as  an  author. 

1.  Arcrhitecture  Rurale,  &c.   Paris,  in  Svo. 

2.  Cours  d'Architecture  Rural  Pratique,  &c.  Svo,  avec 
figures,  1792. 

3.  Les  Erreurs  de  mon  Siicle  sur  I'Agriculture,  1793. 

4.  Almanach  perpStuel  des  Cultivateurs.  Paris,  in  ISimo. 
1794. 

5.  Nouveau  Traits  d'Economie  Rurale.  Svo.  1S03. 

6.  Des  nouvelles  Bergeries,  de  ce  qui  les  constitue  bonnes 
et  tr*s  salubres.  Svo.  1805. 

7.  Des  nouvelles  Dispositions  et  Constructions  des  Faisan- 
deries,  et  des  Moyens  de  multiplier  les  Faisins,  avec  la  Wa- 
ni6re  d'elever  les  Oiseaus,  fiC.  1805. 

».  Ecole  d'Architecture  Rurale.    Lyons,  in  Svo,  an  iv. 

9.  La  Ferme.   In  4to. 

10.  Nouveaux  Mu^^  de  Terrasses  solides  et  durables,  et  qui 
dispensent  de  cette  Profusion  de  Mat^riaux  qu'on  y  emploie  ; 
Ouvrage  utile  k  tous  les  Pays  ;  principalement  aux  Architects, 
Ing^nieurs,  Mac,ons,  et  tous  PropriStaires,  A  gens,  et  Fermiers. 
Svo.  1805. 

11.  Traits  de  I'anrien  Pisd  des  Romains,  Sec.  Traitii  qui 
indique  les  Qualites  des  Terres  propres  au  Pi.s^,  les  Enduits, 
&c.  Traits  sur  les  Manufactures  et  les  Maisons  de  Campagne. 
Traits  qui  enseigne  le  nouveau  Pise,  la  Maniire  de  le  faire  lors 
des  Pluies,  des  Neiges  et  des  Frimas.  Svo. 

1794.  Belair,  A.  P.  Julienne  de,  an  engineer,  for- 
merly  in  the  service  of  Holland  and  Prussia ;  he  has 
written  also  on  military  subjects. 

M(!moire  sur  les  Moyens  de  parvenir  k  la  plus  grande  Per- 
fection de  la  Culture  et  de  la  Suppression  drt  Jacheres.    Svo 

1794.  Bertrand,  inspector-general  of  roads  and 
bridges. 

Avis  important  sur  I'Economie  Politique  ct  Rura'e  des  Pays 
de  Montagues,  et  sur  la  Cause  et  les  Etiets  Progressives  dijs 
Torrens,  &£C.   Paris,  in  Svo. 

nSM.   Fontalard,  Jean  Fiajifois  dc,  of  Lorrain. 

Principcs  raisonnts  d'Agriculture,  ou  I'Agriculture  d^mon- 
tr^e  par  les  Principes  de  le  Chimie  Economiquc,  d'apres  les  Ob- 
ser\'ations  de  plusieurs  Sav.ins;  Ouvrage  tr.duit  en  Frflncais, 
sur  la  Version  Latine  de  Jean  Gottschalk  \'alerius  de  Stoct- 
holm.  Paris,  an  ii. 

1794.  Hazard,  Jean  Bnpfisle,  veterinary  surgeon 
of  Paris,  and  member  of  several  societies  ;  Madame 
Huzard  is  the  principal  agricultural  bookseller  of 
Paris,  as  Harding  was  of  London. 

1.  Essai  sur  les  Maladies  qui  atlectent  les  Vaches  laitiircsdcs 
Environs  de  Paris.   Svo. 

2.  Comte  rendu  a  I'lnstitul  de  la  Venle  des  laines,  et  de  IGl 
B£tes  du  Troupeau  National  de  Rambouillet,  faite  en  prairial, 
an  ix.    4to.    1801. 

3.  Comte  rendu  k  la  Classe  des  Sciences,  Mathdmal  iqucs  el 
Physiques,  de  I'lnstitut  National  des  Am^iiorations  tjui  se  font 


dans  rEt.ablissement  Rural  de  Rambouillet,  ct  principalement 
de  celle  de  Betes  h  Laine  et  de  la  Venle  qui  a  eu  lieu  le  26 
prairial,  an  xi.    4!o.  1803. 

1794.  Preaiideau-Cliemilli/  Eugene. 

Des  Haies  consid^rt^es  comme  Clotures;  de  leurs  Avantages, 
et  des  JVlovens  de  les  obtenir.    Svo. 

1795.  Cels,  Jacques  Martin,  member  of  the  Insti- 
tute, of  the  Paris  agriculturr.-!  society,  &c. 

1.  Annuaire  du  Cultivateur,  ou  Repertoire  universel  d'Aj;ri- 
culture.   4to. 

2.  Avis  sur  Us  R^coltes  des  grains,  publiee  par  le  Conseil  d' 
Agriculture  du  Ministere  de  I'lnlC'rieur.  Paris,  in  8vo.  an  vi. 

3.  Instniction  sur  les  Etfets  des  Inondations  et  Debordcmens 
des  Rivieres, relativement  aux  Prairies,  aux  Kecolles  de  loins. 
Svo.  ISO'2. 

1797.  Gilbert,  Frangois  Hilaire,  born  at  Chatellc- 
rault,  in  1737  ;  died  at  St.  Udcfonso,  near  Madiid, 
in  ISUO,  when  in  search  of  a  flock  of  merinos;  a 
man  of  great  zeal  for  agriculture. 

1.  Ins'ruction  sur  les  ;\Io.,ens  les  plus  propres  h  assurer  la 
Propag.;tion  des  lietes  k  Laine  de  Race  d'Esjiajine,  et  la  Con- 
servation de  Cette  Race  dans  toute  sa  Purete :  pubLee  par  le 
Conscil  d' -Agriculture,    Svo. 

2.  Memoire  sur  la  toute  du  Trou]:eau  National  de  Rambouil- 
let, la  'v^tnte  de  ses  Laines  et  de  ses  Productions  disponibles. 
4to.  1797. 

3.  Recherches  sur  les  Esp^ccs  de  Prairies  artificielles  qu'on 
peut  cultiver  avec  le  plus  d'Avantage  en  France.  Paris,  in 
12ino.  1799. 

1798.  Barb^  Marbois,  of  Metz,  who  filled  various 
civil  offices,  and  was  a  grand  officer  of  the  legion  of 
honour. 

1.  ("ul'uredu  Trefle,  de  la  Luzerne,  et  du  Sainfoin.  Metz, 
in  Svo. 

2.  La  Richcsse  des  Cu'.tivateurs  ;  ou  Dialogues  entre  Benja- 
min ,1,-ichere  et  Richard  Trefle,  Laboureurs,  sur  la  Culture  du 
Trefle,  de  la  Luieine,  et  du  Sainfoin.    Svo.  1803. 

1799.  I.astcyrie,  Charles  Philibert  de,  member  of 
various  literary,  philosophical,  and  agricultural  so- 
cieties, an  active  patriot,  and  zealous  philanthro- 
pist. 

1 .  Traite  des  Betes  a  Laine  d'Espagne ;  leurVoyapes,  la  Tonte, 
'e  Lavage,  et  le  Commerce  des  Laines,  les  Causes  qui  donnent  la 
I'inesse  aux  Laines  :  auquel  on  ajoute  I'Historique  des  Voyages 
que  font  les  Moutons  des  Bouches-du-Rhone,  et  ceux  du  Ro>- 
aume  de  Naples ;  I'Origine,  le  Succts,  I'Etat  actuel  du  Trou- 
peau de  Ramliouillet,  et  les  Moyens  de  prop.iger  et  de  conser- 
ver  la  Race  E^pagnolc  dans  toute  sa  Purete.     Svo. 

2.  Histoire  de  I'lntroduction  des  Moutons  a  Laine  fine  d'Es- 
pagne  dans  les  divers  Etats  de  I'Europe,  et  au  Cap  de  Bonne- 
Esperance;  Etat  actuel  de  cesAnimaux  ;  differentes  Manieres 
dont  on  les  eieve,  les  Avantages  qu'en  retirent  r.Vgri culture,  les 
Fabriques.et  le  Commerce.     2  vols,  in  Svo.    Ih03. 

3.  Memoires  sur  dill  erens  Points  d'Economie  Rurale.  Paris, 


4.  Uu  Cotonnicr  et  de  sa  Culture,  ou  Trate  sur  le  diverses 
Especes  de  Cotonniers,  sur  la  l'os-.ibilite  et  les  Moyens  d'accli- 
mater  cet  Arbuste  en  France,  sur  sa  Culture  dans  dilierens 
Pavs,  principalement  dans  le  Midi  de  I'Europe,  et  sur  les  Pro- 
pri'eies  et  les  .\  vant.nges  Economiques,  Industriels,  ct  Commer- 
feaux  du  Colon.    Paris,  in  Svo,  avec  Pbancli.  1808. 

5.  Collection  de  Machines,  d'lnstrumens,  &c.  employes  dans 
I'Economie,  Rurale,  Domestique,  et  Industrial,  d'apris  les 
Dessins  fails  dans  diverses  ParUes  de  I'Europe.  2  vols,  in  4to. 
20U  Planches  avec  Texte.  Paris,  1S20. 

1800.  Ducoucdic,  a  great  bee  master. 

Notice  sur  les  Tourbieres,  et  sur  le  Maniere  de  les  exploiter  ; 
av.c  I'Art  d'en  creer  dans  toutes  les  Proprietes  Kurales,  pour 
auginenter  la  Ouantite  des  Ergrais  tt  des  Combustibles.  Isle  of 
Vilaine.    8vo.~ 

1800.  Fabre. 

Esssi  sur  la  Theorie  des  Torrens  et  drs  Riviferes,  conten?r\t 
les  Movens  les  pics  simples  d'en  empccher  les  Ravages,  d'en 
retrecif  le  Lit,  et  d'en  faciliter  la  Navigation.     Paris,  in  4to. 

ISOl.  Urnlet,  of  Toulouse,  Director  of  forests, 
member  of  several  societies.  In  1810,  his  Mole- 
catcher  had  gone  through  nine  editions.  {Bibliog. 
Aeronomique,  315.) 

L'Art  du  'Taupier.  Svo. 

1801.  I.acoste,  of  Plaisance,  professor  of  Natural 
History  at  Clermont-rerrard,  and  afterwards  of 
morals  at  Toulouse. 

Quelques  Observations  concern.int  I'.Agriculture  dans  les 
Montignes  du  Department  du  Puy-de-Df>me.    Svo. 

1802.  Dauhenton,  Jean  Louis  Marie,  born  1716, 
died  1799,  co-operator  with  IJuflbn  in  the  compo- 
sition of  his  Natural  Histury.  "  HufTon,"  says  Cu. 
vier,  "  only  hstened  to  iiis  imagination,  while 
Dauhenton  always  dreaded  the  influence  of  that 
faculty  of  his  mind." 

Instruction  pour  les  Proprietaires  de  Troupeaux,  avec  d'au- 
tres  Ouvrages  sur  les  Moutons  ct  sur  les  Laines.  A  posthu- 
mous work,  Svo.  ^      -     .    .  -,         ,      . 

1802.  Fromaacde  Fengre,  C.  Michel  F.,\etcr\nary 
professor  of  Alfort,  and  author  of  many  works  ou 
his  profession. 

Des  Chenilles,  des  Avoines,  et  des  Mojens  d'erop^cher  leur 
Rav.iges.    Paris,  Svo. 

J802.  Pictet,  Charles,  of  Geneva,  one  of  the  con. 
ductors  of  the  Biblioth! que  Britannique. 

1.  Fails  et  Observations  concern.ant  la  Race  des  Merinos 
d'Espagnc  i  Laine  superfine,  et  les  Croisemtns.   Svo. 

2.  Quelques  fails concernant  la  Race  des  Merinos  d  bspagne, 
h  Laine  superfine.    Gereve,  in  Svo,  fig.  an  viii. 

3.  Comparison  detroiiCl.ai rues.  Svo,  pii.  128.  avec  planche. 
Gereve,  lS.'.->.  ^         ,  ,,    ., 

1802.  liauch,  F.  A.,  engineer  of  roads  and  bridges. 
Il.irmonic  h>dro-vfegetaleel  Mttiorologique,  ou  Uccherchej 
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sur  les  Moyens  de  recreer,  avec  nos  Forets,  la  Force  dcs  Tempt-- 
ratur©s  el  la  R^;;ularil6  dei  Saisons  par  des  Plantations  raison- 
nees.     -2  vols,  in  Svo. 

ISOd.  Di-pradt,  D.,  archbishop  of  Malincs,  almoner 
to  Nap.  Boiiai)arto  at  Warsaw,  and  since  the  restor- 
ation of  the  liourbons,  author  of  various  poUtical 
works,  which  have  excited  considerable  interest. 

1.  Be  I'Etat  de  la  Culture  en  France,  et  de  ses  Amelior- 
ations.    '2  Tols.  in  Svo. 

2.  Voyage  Aj;ronoraique  en  Aurergne.  Paris,  Svo.  1828. 
1S03.  Dourckes,  Charles,  member  of  several  so- 
cieties. 

1.  Traite  des  Prairies  et  du  leurs  Irrigations,  in  Svo. 

il.  Apertju  General  des  Forets.  '2  voU.  in  Svo.  an  xiii. 

1803.  Sinety,  Andri  Louis  Esprit,  member  of  seve- 
ral societies. 

L'Agriculture  du  Midi,  ou  Traits  d'.\griculture  propre  aux 
D^partemens  M&ridionauT,  i5cc.  Alarseilles,  2  vols,  in  12mo. 

18()4.  Jacquin,  M.  E. 

Instructions  sur  I'Econoinie  Rurale  et  Domestique  aux  Habi- 
tans  des  Campagnes :  puh:iees  par  la  Society  d'Agriculture  du 
D^partement  des  Deux-Sevres.  Svo. 

1805.  Aigoin,  member  of  the  Agricultural  Society 
of  Ivree. 

Wemoire  sur  I'-Vm^lioralion  du  Troupeau  de  Merinos  et  de 
Betes  4  Laine  indigenes  ttabli  a  la  Mandria  de  Chivas,  D«- 
partement  de  la  Loire,  et  sur  les  Progr^s  d'Agriculture  dans 
ce  Domalne.  In  Svo. 

1805.  TuUard,  Claude^  member  of  various  socie- 
ties, and  who  visited  most  parts  of  the  Continent ; 
afterv.ards  a  nurseryman  near  Paris,  and  finally 
a  corn-merchant. 

Traite  des  Vegetaux  qui  composent  I'Agriculture  de  I'Einpire 
Francaise,  &c.    12mo. 

1806.  Bagot,  member  of  the  Agricultural  Society 
of  the  Seine. 

1.  Meinoire  !nir  les  Produits  du  Top'nambour,  compares 
avec  ccux  de  la  Luzerne,  et  de  plusieurs  Hacines  lefTUmineuses. 
Paris. 

'2-  Annates  de  I'A^culture  Frang^ise,  contenant  des  Obser- 
vations et  dss  Memoires  sur  toutes  les  Parties  de  I'Agricul- 
ture. 

1806.  Lullin,  Ch.  J.  if.  ' 

Des  Prairies  artificielles  d'Et^  et  d'Hiver  ;  de  la  Nourriture 
des  Bi^bii,  et  des  Ameliorations  d'line  Femie  dans  les  En- 
virons de  Geneve.  2e  edit,  revisee  et  comiderablement  aug- 
mentfce.     Geneve,  Svo,  pp.  .^32. 

1807.  Gagon  Diifuur,  Marie  Armande  Jeanne. 
Dictionnaire  Rural  Kaisonne,  dans  lequelon  trouve  le  Detail 

des  Plantes  Preservatives  et  Curatives  des  Maladies  des  Bes- 
tiaux. 

1807.  Morel  de  Vinde,  peer  of  France,  a  proprietor 
of  a  beautifully  situated  estate  near  Marly,  in  the 
neighbourhood  of  Paris. 

1.  Memoire  sur  I'ExacleParite  des  Laine-';  IM^rinosde  France 
et  des  Laines  Merinos  d'Espagne,  suivi  de  quelques  Eclaircisse- 
mens  sur  la  vraie  \'aleur  que  devraient  avoir  dans  le  Commerce 
les  Laines  Merinos  Frang-aises.    Svo. 

2.  Quelqucs  Observations  pratiques  sur  la  TIiL^orie  des  Assole- 
mens.     Paris,  Svo.  1S22. 

.7.  Essai  sur  les  Constructions  Rurales  Economiqiies,  contenant 
lours  Plans,  Coujies,  Elevations,  Details,  et  Devis  eiablis  aux 
plusbas  Prix  possibles.  (Les  Details  de  Constructions  et  D^vis 
par  A.  L.  I.usson,  Architecte.)  Paris,  in  folio,  pp.  40.  avec  3G 
I'lanches,  1822. 

1807.  Pre  vast,  Benedict. 

M^molre  sur  la  Cause  immMiato  de  la  Carie  ou  Charbon  des 
B.es,  et  de  plusieurs  autres  Maladies  des  Plantes,  et  sur  les  Pre- 
servatives de  la  Carie.    Alontauban.   Svo. 

1809.  Ca/vel,  Etienne,  member  of  the  Museum  of 
Toulouse,  and  of  other  societies,  author  of  various 
scientific  works  on  rural  subjects. 

Memoire  sur  I'Ajonr,  ou  Genet  ^pineux  consider^  sous  le 
Rapport  de  Fourrage,  de  P.\  mendement  des  Terres  St^riles,  et 
de  Supplement  au  Bois.     Paris,  in  Svo. 

1812.  T/iouin,  M.  Andr<i,  I.e  Chevalier  de,  profes- 
sor of  culture  in  the  University  of  Paris  ;  author  of 
various  memoirs  on  gardening  and  agriculture,  in- 
serted in  the  French  encycloi)»dias,  dictionaries, 
and  periodical  works,  and  in  the  transactions  of  their 
learned  bodies ;  an  excellent  man,  and  esteemed 
one  of  the  first  gardeners  in  Europe.  He  died  in 
1824.     fSee  Encm:  of  Gard.  p.  1117.) 

Description  de  I'Ecole  d'.igriculture  Pratique  du  Museum 
d'Hisfoire  Naturelle.    4to. 

181.5.  Dc/abergerie,  J.  li.  R  ,  mombre  de  plusieurs 
socittes  savantes  nationales  et  etrangtres ;  ancien 
prefet. 

Histoiredel'AgricultureFranjpise,  considerecd-ins  ses  Rap- 
ports avec  les  Lois,  les  Cultes,  les  Moeurs,  et  le  Commerce  ;  prt- 
ctdie  dune  Notice  sur  I'Empire  des  Gauleset  sur  TAgriculture 
des  Amiens.    Paris.  Svo. 

1816.  BonneDiain,  a  physician,  member  of  several 
societies. 

Olservations  sur  I'Art  de  f.Lire  edorer  et  a  ilcver  la  ^'olaille 
sansle  Secours  des  Poules,  ou  Examen  des  Cases  qui  ont  pu 
empecher  aux  diverses  Tenlatives  qui  ont  ete  fiites  en  Eurojie, 
I'our  imiler  les  Egjptiens.    Paris,  in  Svo,  pp.  36. 

1816—18.30.     Anon. 

Journal  d'Agriculture  d'Economie  Rurale  et  des  Sfanu- 
faotures  du  Rovaume  des  Pavs-Bas,  &c.  Brussels,  Svo,  in 
monthly  numbers. 

1816.  Chatelain,  le  Chevalier,  a  cavalry  officer. 

Memoire  sur  les  Chevaux  Arabes  ;  Proiet  teiirtant  k  aug- 
niCTiter  et  ii  amtliorer  l.s  Chevaux  en  Frbnce ;  Notes  sur  les 
diBerentes  Races  qui  doivent  etie  i.rcf-recs  a  ce  su;et,&e.  f.r. 
Pans,  Svo. 


1817.  Bornot,  M.  A.,  a  notary  at  Savoisy. 
Pratique  Raisonnee  de  la  Culture  du  Trifle  et  *de  Sainfoiiu 

Parii,  Svo,  pp.  IDO. 

1818.  Avrotiiii,  Foiilon,  mayor  of  Semblantjay. 
E^sai  sur  les  Detrichemens  des  Landes,  et  le  Destchement 

des  Marais.    Tours,  Svo,  pp.  40. 

IHiy.  Peyronie,  Buron  PicJt  de  I  a. 
A  Sketch  iif  thu  .\griculture  of  a  District  in  the  South  of 
France.     Translation  ^^ith  .Notes.    Svo. 

1819.  r>llrncuiu\   Comte  Lows  de. 

Essai  d'un  .Manuel  d'.igriculture,  ou  Exposition  du  Systime 
de  Culture  suivi  pendant  19  ans  dans  le  Domaine  d'Hanterive, 
Comnnme  de  Cartre>,  Departeiin.nt  du  Tours.  Toulouse,  Svo, 
pp.  908. 

1819.  Yvasf,  A.  rictor.  Member  of  the  Institute, 
and  one  of  the  writers  in  thcNouveau  Cours  d'Agri- 
culture, &c. 

1.  Excursion  Agronomique  en  Auve-gne,  principalement 
aux  Environs  des  Monts  d  Or  et  de  Pu.v-de-Dome  ;  suivie  de 
Recherches  sur  I'Etat,  ft  I'lmportance  des  Irrigations  en 
France.     I'aiis,  Svo,  pp.  213. 

2.  Considerations  gen^rales  particuUeres  sur  la  Jach^re  et 
sur  les  meilleurs  M  ovens  d'arriver  graduellement  a  sa  Sup- 
pression avec  de  grand  A  vantages.  Imprime  par  Ordre  de  la 
Societe  Royale  et  Centrale  d'Agriculture.  Paris,  Svo,  pp.  220. 
avec  Plajiches,  1822. 

1829.  Audouin,  Maurice. 

Expose  du  Projet  d'Etablissement  d'une  Ferme  experimen- 
tale  dans  cliaque  Departement  du  Royaume.    Paris,  Svo,  pp.  S. 

1820.  Crud,  Le  Baron  E.  I'.  B.,  the  translator  of 
Thaer's  works  from  the  German. 

Economic  de  I'Agriculture.    Geneve,  4to,  pp.  414. 

1820.  Deslandes. 

Elemens  de  I'Agriculture  et  des  Sciences  qui  s'y  rapportcnt, 
&c.    Paris,  2  vols.  12mo,  pp.  600. 

1821.  Guillaume,  Ch. 

Instrumens  aratoires,  inventes,  perfectionnes,  dessines,  et 
graves.  Par  Ch.  G.  Paris,  oblong  folio,  ]ip.  28.  avec  12 
Planches. 

1821.  Lajons,  M.  de,  mayor  of  Atigat. 

Abrege  eiementaire  d'Agriculture  Pratitiue,  d'aprds  les 
Principes  de  Rozier,  Arthur  Young,  Duhamel,  &c. :  principes 
appliques  a  la  Nature  du  SoJles  Pyrenees,  a  sa  Temperature, 
fitc.     i'oulouse,  Svo,  pp.  532.  avec  fig. 

1822.  Adnmson,  Madame  Aglae. 

La  Maison  du  Campagne.    Paris,  3  vols.  12mo.  pp.  1098. 
1822.  Frances,  Aim?. 

L'.-Vrt  de  la  Stercoration,  ou  les  I.oisirs  d'un  .Agriculture 
Practicien  retire  h  la  ('ajnpagne ;  Methode  pour  iabriquer 
une  Quantite  immen-se  de  Fumiers  qui  dureront  8  Ans,  tandis 
que  les  Fumiers  ordinaires  sont  evapores  dans  deux  aruiees. 
Toulouse,  Svo,  pp.  48. 
1822.  Morogues,  Baron  de. 

Essai  sur  les  AI ovens  d'amfeliorer  I'Agricultvire  en  France, 
particulierement  dans  les  Provinces  les  moins  riches,  et  no- 
tamment  en  Soulogne.     Paris,  2  vols.  Svo,  pp.  932. 

1822.  Thiert/,  P.  J.  (officier  comptable  du  depot 
royal  d'etalons  de  Strasbourg.) 

Memoire  sur  I'Amelioration  des  Chevaux  en  Alsace,  par  1q 
Croisement  des  Races  et  TEducation,  et  particulieiement  sur  le 
Moyens  de  Ics  preserver  de  la  Cecite.  Blemoire  Couvonne,  Sec, 
Strasbourg,  4to,  pp.  I  GO.     IS'22. 

1822.  Polignac,  Comte  Charles  de. 

Rapport  au  Roi  sur  les  Troujieaux  de  pure  Race,  expliqnant 
les  Motifs  et  les  Develop;iemens  des  nouveaux  Principes 
d'Admjnistration  pratiques  dons  sons  Etablissement  Rural  de 
Calvados.    Svo.  Caen,  1S22. 

1823.  Chaptal,  Conitc,  a  distinguished  chemist 
and  statesman,  who  cultivates  a  considerable  part 
of  his  own  estate. 

La  Chiinie  apjiliquee  a  I'.Agriculture.    Paris,  2  vo's.  Svo. 

1823.  Base,  TA,  vice  president  de  la  Socitte  d'Agri- 
culture du  Dents. 

1.  Rapport  sur  I'Emploi  do  Platre  en  Agrimlture  fait  an 
Conseil  Roval  d'.AgTicutture.    Paris,  Svo,  pp.  108. 

2.  Traite  eiementaire  de  Physique  vegetale  appUquec  jl 
I'AHricuUure.     Paris,  1824.    Svo,  pp.  110 

1824.  Dt/bois,  Louis. 

Cours  complet  et  simplifie  d'Agriculture  et  d'Economie  Ra- 
rale  et  Domestique.    Paris,  G  vols.  12mo. 

1824—1830.   Mathiea  de  Dombasle,  C.J.  A. 

Annales  .\gricoles  de  Roville,  ou  Melanges  d'Agriculture, 
d'Economie  rurale,  et  de  Legislation  Agricole.  Paris,  Svo,  ."jvols. 

1824.  Dombasle,  C.  J.  A.  Matthicu  de.  Directeuf 
de  I'Etablissement  Agricole  exeraplaire  de  Roville, 
&c.  &c. 

Calendrier  du  Bon  Cultivateur,  ou  Manuel  de  l'--Vgnculteur 
Praticien.    Paris. 

1824.  Mortetnart.Bovsse,  le  Baron  de. 

Recbe'ches  sur  les  difierentes  Races  des  Betes  i  Laine  de  la 
(irande  Bretagne,  et  particulierement  stir  la  nouvelle  Race  de 
Leicestershire.     Paris,  Svo. 

1824.  Polonceau,  M. 

Notice  sur  les  Chevres  Asiatiques  li  Inivet  du  Cachemere,  et 
sur  tin  premier  Essai  tenie  pour  augmenter  Icur  Duvet,  et  lui 
donner  des  Qualites  nouvelles,  &C.     Paris,  Svo. 
182.5.  La  Societe  d' Agriculture  de  Paris. 

Annuaire  de  la  Societe  Royale  et  Centrale  d'Agriculture, 
Svo.     {Coittinued  Annually.) 

1825.  Douelte-Ricnardot,  Nicolas,  et  redige  par 
Richardot  I'aine,  juge  de  Paix  ^Verry,  Departement 
de  la  Marne. 

De  la   Pratique  de  I'Agriculture;  ou  Recueil,  &c.     Palis, 
1  vol.  Svo. 
182;).  I.egris,  geometrical  engineer. 

La  Nouvelle  Mechanique  Agricole,   &c.      Paris,  Svo,  deux 

'  1825.'    Dubrttn/auf,  M. 

L'A  rt  de  faliiquer  le  Sucre  de  Eetteraves.    Paris,  Svo. 
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1826.  Anon. 

Essai  sur  les  Associations  Agricoles.    Toulouse,  Svo.  1  leaf. 
1826.  Lepinnis,  M.  E.  B.  df. 

Peiit  Cours  d'Agriculture,  ou  Manuel  du  Fermier,  &c.  ^cc, 
Paris,  Svo. 

1826.  Paupaille,  M.,  author  of  a  Treatise  on  Che. 
inistry  in  the  Encyclopedic  Portative. 

Di&rours  sur  les  Applications  de  la  Chimie  k  rAgriculture  et 
a  la  Botanique.     Pamph.  Svo. 
1826.  Bard,  C.  P. 

Miniiralojjie  Fopulaire;  on  Avis  au  Cultivateurs  et  aux  Arti- 
sans sur  lesTerres,  les  Pierres,  les  Sables,  &c.    Paris,  18mo. 
1826.  Delpierre,  Liocade, 

Nouveau  Guide  du  Fermier.     Chateauroux.      Pamphlet, 
ISmo. 
1^26.   Vn  Jardinicr  Agronome. 

Annuaire  du  Jardinier  et  de  I'Aiironome,  pour  1S2G.    Paris, 
l.S.no. 
1N28.  Legarri,  J.  D.,  Esq.,  editor. 
The  .'>outhem  Agriculturist,  and  Uegister  of  Rural  A  flairs ; 
adapted   to    the    Southern    Section   of    the    United    States. 
Charleston.     In  Svo  Numbers,  monthly. 
18-8.  Dcipierre,  Lcocade. 
Manuel  du  Fermier.    Paris,  ISmo. 

1828.  Anon. 

Memoires  d'Agriculture,  d'Economie  ruralft  et  domestique  : 
publics  par  la  So^;i^^  Ilo.ale  et  Centrale  d'Ap-ictilture.  Paris, 
§vo,  1  vol. 

1829.  Anon. 

Journal  <le  la  Societe  d'Agronomie  pratique  (auquel  s'est 
reuni  Le  Journal  des  Jardins).  Pans.  In  Svo  Numbers 
i.ionthly. 

1829.  Moleon,  J.  G.  V.  de,  cond. 

Uecueil  Industriel,  Agricole,  et  Commercial.  Palis,  Svo 
monthly  Xumbers. 


182).  Fcrussac,  Baron  de,  conductor. 

Ijulletin  (les  Sciences  Agricoles  et  Econoniiques.  Pal'is,  Svo. 
Monthly  Xumbers. 

1825.  Cluibrol  De  I'olvie,  Comte  dc,  councillor  of 
state,  and  prefLCt  of  the  Seine. 

Statist  que  des  Provinces  de  Savone,  d'Oneille,  d'Acqui,  et 
de  Partie  de  l.i  Provence  de  r^Iondovi,   formant  Tancient  l)e- 
partement  de  .Montenotto.   Paris,  2  vols.  4to,  plates. 
1825.   Chnbonitle  Dupetitmont ,  M.,  cultivator. 

IVIanuel  Pratique  du  Laboureur.     Pari>,  I  vols.  I'^mo. 

1825.  Payen  et  Chevalier,  MM. 

Trail*  de  la  Ponuile  deTene.    Paris,  Svo. 

1825.  Pinteux,  senior  butcher  and  syndic  of  the 
shambles  of  Paris. 

K«lections  sur  la  Production  et  la  Population  des  Bestiaux 
en  France.    Paris,  Svo. 

1826    Senac,  M.,  and  the  Baron  de  Fcrussnc. 

Bulletin  dL^  Sciences  Agricok-s  et  Economiques.  Paris,  Svo, 
in  Monlhly  Numbers, 

1826.  (iilbert,  H.  F.,  a  distinguished  agriculturist. 
Trail*  des  Piairies  artificiel'es  ;  ou  Recherches  sur  les  Es- 

p*ces  de  Plantes  qu'on  ptut  cultiv^r  avec  le  plus  d'Avanta^e 
en  Pr.iirii-s  aitilicielles,  et  sur  la  Culture  qui  leur  convient  le 
mieui.    Paris,  I  vol.  Svo. 

1826.  Pontier,  P.  H.,  senior,  inspector  of  woods 
and  waters. 

Memoire  sur  la  Connoissance  des  Te.res  en  .Agricu'  ure. 
Paris,  Svo. 

1826.  Puvis,  M.  A. 

E-ssai  sur  la  IVjame.    Bourg.  Svo. 

1826.  Anon. 

Annuaire  de  la  Soci6te  Rovale  et  Centrale  d'Agriculture. 
Paris,  12mo. 

SuBSECT.   2.      Bibliography  of  German  Agriculture 

7901.  The  German  agricultural  tvorks  are  as  numerous  as  those  of  the  French,  but  chiefly  translations, 
and  these,  for  the  most  part,  from  the  English.  We  have  given  a  very  limited  selection,  the  German  lan- 
guage being  less  generally  understood  than  either  the  French  or  Italian.  In  forest  management  IForst- 
U)issenschc{ft)  the  German  bibliography  is  very  rich  ;  and  it  is  chiefly  these  books,  and  descriptions  of  local 
practices,  wliich  can  be  of  any  interest  to  the  British  cultivator.  The  older  Gorman  works  in  rural  affairs 
are  enumerated  in  Haller's  BibUography  j  and  the  modern  ones,  and  new  editions  in  Ersih's  Handbuch 
der  Deutschen  Lilteratur,  and  the  Leipsic  Catalogues,  published  annually.  Thaer  of  Moeglin  is  decidedly 
the  highest  in  repute  as  an  author,  and  Sickler's  Deutsche  Landicirtliscliaft,a.  voluminous  work,  will  give 
a  general  idea  of  every  part  of  German  husbandry. 

1578.  Heresbachius,  Conradus,  counsellor  to  the 
Duke  of  Cleve ;  was  born  in  1508,  died  in  1576. 
He  wrote  various  theological  works,  besides  his 
Eei  RusticiE,  libri  iv.,  which  was  published  in  1570, 
and  his  Legum  ruslicarum  et  Operarum  per  singu- 
los  Menses  digcstce,  in  1595.  The  former  was  trans- 
lated by  Barnaby  Googe,  of  Lincolnshire,  with  the 
following  title : — 

Foure  Bookes  of  Husbandrie,  containing  the  whole  Art  and 
Trade  of  Husbandrie,  Gardening,  Graffing,  and  Planting,  with 
the  Antiquitie  and  Commendation  thereof.  Newly  Englished 
and  increased  by  Bamebe  Googe,  Ksquire.  At  London,  4to. 
157S.  Leaves  1*94,  besides  the  Dedication,  Epistle  and  Table 
at  the  beginning  ;  and  Olde  English  Kules  in  \'erse  for  pur- 
chasing Lande,  at  the  end. 

His  authorities  extend  from  the  Bible  and  doctors 
of  the  church,  through  the  Greek  and  Roman 
writers,  Homer,  Cato,  &c.,  to  tlie  moderns  as  low 
as  Ruellius,  Fuchsius,  Matthiolus,  Cardanus,  and 
Tragus.  He  subjoins  a  list  of  his  friends  and 
others  who  assisted  liim.  S.  Nich.  Malbee,  M.  Cap. 
Byngham,  M.  John  Somer,  M.  N'icas.  Yetzwert,  M. 
Fitzherbert,  M.  Willi.  Lambert,  M.  Tusser,  M.  Tlio. 
Whetenhall,  M.  Ri.  Deering,  M  Hen.  Brookhu  1 
M.  Franklin,  H.  King,  Richard  Andrews,  Henry 
Denys,  William  Pratte,  John  Hatche,  Philip  Par. 
tridge,  Kcnworth  Daforth. 

The  work  is  in  dialogue.  The  persons  arc  Cono, 
a  gentleman  retired  into  the  country  ;  Rego,  a 
courtier;  MetcUa,  wife  of  Cono;  and  Hermes,  a 
servant. 

1591.  Colerus,  J. 

1.  CalendariumcEconomicum  et  perpetuum.     \\'itteherga?. 

2.  EconomliE  Pars  prima;  qua  iractatur  quemadjnodum 
bonus  (Economus  famulos  suos  regere  del<et  et  Bona  sua  augtre 
potest  per  veras  honestas  Artes,  et  utilia  Compendia  circa  Rts 
domesticas,  Agriculturum,  Pi&catum,  Aucupi.t,  Venatiunes  et 
\'inearum  Culturum.     Wittcberga?,  4to.    15y3. 

1.592.  Port.t,  J.  B. 

\'illic,  lib.  xiii.     Francofurti,  4to. 

17-^5.   Zcigerus,  Anloine. 

Jntroductio  ratirfhalis  ad  (Economiam  et  Artem  perficiendne 
AgriculturiE,  in  quii  IMethodus  exponitur  Experien  ia  confir- 
maiaOmnegenus  Agvorum  sine  consueta  Stercoratione  fecun- 
dandi.    4to. 

1751.  Echhart,  J.  Gli.  von. 

Experimental  Oekonomie  Uber  das  Anima'ische  Vegetabi- 
lischc,  und  Mineral  Reiche,  oder  vollstiindige  Haushaltungs- 
und  Landwirthschaflskunst.    Jena,  1754.  Svo. 

1760.  Der  Sc/iweizer. 

Gesellschaft  in  Bern  Sammlung  von  I.andwirthschafllichen 
Dingen :  oder  Abhand'ungen  und  Erobachtuncen  durch  die 
iikonomische  (iescllschaft  in  Bern  gcsannnelt.    Zurich,  Svo. 

1762.   Wiegand,  J. 

A\'ohleTfahmer  Landwirth  ;  oder  Anleitung  wie  der  Land- 
wirtKschafts  Oekonomie  zu  verbessern.     \\'ien,  Svo. 

1766.  Cramer,  Johyi  Andrew,  died  1777. 

Anleitung  /um  Forst-wesen.    BrauiKsch.  fol. 


1766.  Derieule. 

Memoires  de  I'Agriculturi 
de  Pologne  en  particulier.     1 

1769.   Luders,  Pfi.  E. 

Grundriss  einer  zu  errichtenden  AckeT=chule,  in  welcher 
die  Landjugend  zu  einer  rithtigen  Erkenntniss  und  Uebung 
im  Landtiauengtfuhrt  imd  zubertitet  werden  ktinne.  Flens- 
burg,  Svo. 

1773.  Kruiiilz,  J.  G. 

Okonomi^che  technoIcgischeEncyklopiidie,  oder  allgemeines 
System  der  Staats,  Stadt,  Haus,  und  Land*  irthschiift  m  Al- 
phahetischer  tlrdnung.    Berlin,  Svo. 

1775.  Albreclit,  J  F.  E. 

Zootomische  und  Physikali.^che  Entdeckungen  von  der  in- 
nem  einrichlung  der  'Bienen,  besonders  der  art  ihret  begat- 
tung.    Gotha,  Svo. 

1775.  Suckoiv,  G.  Adg. 

Abhandlung  vom  Nutzen  der  Chemie  zum  Behuf  des  bur- 
gerlichen  Lebens  und  der  Oekonomie.     I\lanheiin,  Svo. 

1779.  Borcl,e,  H.  A.  Grafen,  Count  de 

Account  of  the  Management  of  his  Estate  of  Stargordt,  in 
Pomerania.    Berlin,  4to. 

1780.  Christ,  J.  I.. 

Patriotische  Nacl  ric^ten,  &c. ;  or,  Patriotical  Accounts 
and  Instructions  corceming  the  profitable  (^'ulture  of  Tobacco, 
and  more  especially  of  that  called  Asiatic  Tobacco.  Fiancf. 
Svo. 

1781.  Rossig,  Karl  Glo.,  author  of  some  works  on 
gardening  and  forest  management. 

Versuch  einer  pragmatischen  (Jeschicbte  der  Oekonom.ie, 
Polizey  und  Camseralwis.'^enschaften,  seit  dem  Ifi  ten  .lahr- 
hunderte,  bisauf  unsere  Zt-iten.     Deutschland  I.cip/ig,  Svo. 

2.  Vie  (Jeschichte,  der  Oekonomie  der  vorzUglichsten  Lan- 
der und  Vijlker  der  altem  mittlern  und  neuerii  Zeit  ill  eiiiem 
kurzen  Entwurfe  dargestellt.    Leipzig,  Svo.  179S. 

1784.   Hiltcnbrand,  Ant. 

Erste  Aufangsgrtinde  der  zur  Landwirthschaft  niithigcn 
Mechanik.    Alien,  Svo. 

1784.  Ilofmann,  Gli.  Bd.  Freyherr  von. 

Die  Landwirthschaft  fiir  Herm  und  Diener.    Prag.  Svo. 

178.5.  Fisc/ier,  C.  F.  J. 

Geschichte  des  Deutschen  Handels,  der  SchiflT.hrt,  Fische- 
rey,  Erfindungen,  Kunste,  Gewerbe,  der  Landwirthschaft, 
Polizey  des  Zoll-i"MUnz-und  Bergwesens,  der  Staatswirthschaft 
und  des  Luxus.    Hanover,  2  vols.  Svo. 

1786.  Hartig,  Fr.  (h-f/en  von. 

Hisiorische  Untersuchung  uhrr  die  Aufiiahme  und  den 
Verf.ill  der  Feldwirthschaft  bey  verschicdenen  VUlkem.  Pr.  g. 
und  Wicn,  Svo. 

1786.  Bixhaub. 

Brevis  Pel  rusticie  Desciiptio.    Giessen,  12mo. 

1790.  Hartiz,  Georges  Low's. 

nb;ervations  Historiques  sur  les  Progris  ct  la  Decadence  (!e 
IWgricuUure  chez  dlH^rtns  Peuples.     Vienne,6  vols.  hvo. 

1791.  Anon. 

K!eine  Schriften  zur  Stadt-undLandwirthschaft  von  derfiko. 
nomi^chen  Gescllschaft  in  Bern  herausgegeben.  Zurich,  Svo. 
1791.  Kan,  Bh.  Sch. 

Thcoretisch  praktisches  Handbuch  for  Oekonomie,  Berg, 
baukundc.  Technologic  und  Thierarznev-n-issenschaft  (m 
.\l):haleti.c!ier  Ordnung;  von  einer  Gcsellschaft  bearbiiiei. 
Zur :,-b,  Svo. 
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1792.  BosCy  K.  Ail  //.  von, 

Katechetische  Unterricht  zum  Feldbau  oder  fieundschaft- 
liche  Gesprache  Uber  die  vorztt^^lichsten  Gegenstande  der 
alien  und  neiien  I.andwirthschaft  ;  nebst  einetn  Anhanpe, 
wie  die  Wohn-unil  \\'ir:hschaftsgel>aude  unf  kleinen   Ritler- 

f [litem  und  ^ossen  Bauer[;\ltem  l)e<iuem  und  wohlful  anzu- 
egen.     Halle,  8 vo. 

1792.  Rieyn,  J. 

1 .  Monathlich  praktisch  iikonomische  Encyklopadie  filr 
Deutsche,  oder  zu.saminenhangender  Lelirbeto^tfder  j^emein- 
nUtiiieen  praktischen  Wirthschafiskunde,  &c.     Leipzig,  Svo. 

*l.  Modell  Magazin  fiirOekonomen  ;  oder  Abbildungen  und 
Beschreibungen  der  nlltzlichsten  und  benuemsten  Cierath- 
schaflen,  Werkzeuge  und  Geschirre  fUr  Haushaltung  Land- 
■wirthschaft,  Viezucht,  &c,  Leipzig,  1802,  4to,  mit  Ktlp- 
fem. 

1794.  Stump/,  G. 

Biograpbie  und  Schicksale  des  okonomisch  cameralistichen 
Instituts  zu  Jena  ;  mil  den  nothigsten  Documenten.  Jena, 
Svo. 

1796.  MubeJ'y  Francis,  memlier  of  the  Society  of 
Natural  Philosophy  and  Natural  History  of  Ge- 
neva. 

Nouvelles  Observations  sur  les  Abeilles,  adressees  ^  M. 
Charles  Bonnet.    Far.  l'2mo. 

179G.  XehmenSy  Cp.  H.  Adf.  von. 

System  der  Landwirthschaft,  nach  phjsischen  und  chemis- 
schen  Grundsatzen  bt-handelt,  und  durch  langc  Erfalirungen 
geprtift.    Leipzig,  Svo. 

1797.  Fischer,  H.  L. 

Katechismus  der  Haushalt  und  des  Ackerbaues  zum  Ge- 
brauch  in  Schulen.     Braunschweig,  8vo. 

1797.  Krantz^  Guiliaume. 

I>e  TAgriculture  comme  Sou.  ce  principale  du  Bien-etre  et 
de  la  Pro';perit§  d'une  Nation.     Vienne,  Hvo. 

1798.  Thaer,  Alb.,  of  the  establishment  of  Moge- 
lin  in  Prussia,  one  of  the  most  enlightened  German 
agriculturists,  author  of  numerous  works,  all  in  high 
repute.  (576.)  He  died  at  an  advanced  age,  and 
deeply  regretted  by  all  who  had  the  happiness  of 
being  his  pupils,  in  1829. 

1.  Einleitung  zur  Kenntniss  der  Englischen  Landwirth- 
schaft.    Hanover,  .Svo. 

2.  Vermischte  Landwirthschaflliche  Schriften  aus  der  drey 
ersten  Jahrgangen  der  Annalen  der  nieder^achischen  J^and- 
wi.tshschaft,  ansgewahlt  und  anszugsweise  in  Ansehung  der 
eignen  Arbeiten  verbessert.     Hanover,  Svo.     1806. 

3.  Grundsatze  der  rationellen  Landwirthschaft.  Berlin, 
4to.     1809. 

4.  Annalen  der  niedersachsischen  Landwirthschaft  heraus- 
gegeben  von  der  Braunschweigischen  Landvvirthschafts  Gesell- 
schaft  durch  Alb.  Thaer  und  J.  Kx.  Benecke.  Zelle.  Svo. 
1799. 

1799.  Anton,  K.  Glo. 

Versuch  einer  Geschichte  der  deutschen  Landwirthschaft 
von  den  altesten  Zeiten  bii  zu  Ende  des  16  ten  Jahrhunderts. 
Giirlitz,  Svo. 

1800.  Riickcrt,  G.  Ch.  Alh. 

Bemerkung  Uber  Thaers  Einleitung  zur  Kenntniss  der 
Englischen  Landwirthschaft.     \V^ien,  Svo. 

1800.  Steindel,  A.  H.  voir 

Bemerkungen  Uber  Thaers  Schreibcn,  &c.    Leipzig,  Svo. 

1801.  HuheVy  P.,  of  Lausanne,  in  Switzerland, 
and  son  of  Francis,  previously  mentioned. 

1.  Memoirs  concerning  the  Influence  of  the  Air,  and  several 

?aseous  Substances,  on  the  Germination  of  various  Itinds  of 
train.     Geneva,  Svo. 

2.  Recherches  sur  les  Moeurs  des  Fourmis  Indigenes.  Par. 
ISIO. 

1802.  Costa,  Ch. 

Kasai   sur  1*A melioration  de    I'Agriculture   dans    les  Pays 
Montueux,  et  en  particulier  dans  la  Savoie.  Svo. 
1802.  Eschenbach,  Ch.  Ghld. 

Kunstmagazin  der  Mechanik  und  technischen  Chemie ;  oder 
Sammlung    von    Abbilddungen    under    Bescbreilmngen    er- 

Srobter  Maschinen,  zurVervollkommnung  des  Ackerbaues,  der 
lanuf  icturen  und  Fabriken.    Leipzig,  4[o. 

1802.  Gotthard,  J.  Ch. 

Das  Ganze  der  Landwirthschaft  ;  ein  Systemalisches  Lehr- 
buch  filr  Oekonomen,  so  wie  fUr  jeden,  der  sicli  die^r  Wissen- 
schaft  widmet.     Mainz,  Svo. 

1803.  Eiigel,  Lud.  Mm.  Hs.  von. 

Anwendung  der  Englischen  Landwirthschaft  auf  die  Deut- 
sche und  beide  gegen  eincuider  gestellt  nach  Thaer's  Einlei- 
tung.    Leipzig,  8vo. 

1803.  Hermbst'ddt,   Sgm.  F. 

Archiv  der  Agricultur-Chemie,  fUr  denkende  Landwirthe; 
o<ler  Sammlungen  der  wichtig^ten  Entdeckungen,  Erfahrrun- 
gen  und  Beobaqhtungen  in  der  Physik  und  Chemie,&c  Berlin. 
181)3.   Weber,  F.  Bd. 

Haiidbuch  der  iikonomischen  Litteratur  ;  oder  S vstematiscbe 
Anleitung  zur  Kenntniss  <ler  Deutschen  okononiischen  Schrif- 
ten,  die  sowohl  die  gesammte  Land-und  Hauswirthschaft,  als 
die  mit  denselben  verbundenen  Huifs-und  Nebenwissenschaf- 
teii  anpehen  ;  mit  Angabe  ihres  Ladenpreises  und  lieraer. 
kunp  ihres  Werths.    Berlin,  Svo. 

1804.  Rwhter,  K.  F. 

1.  Chemisch  Oeltonomisches  Taschenbuch  f  iir  Wirthschaft- 
Vreamte,  oder  Darstellun^  der  chemischen  Klementargesetze 
welche  mit  dqr  Oekonomie  in  der  engsten  Verbindung  stehen. 
Chemnitz  und  Leipzifj.  Svo. 

2.  Histurische,  T.tbeUarische  Dar^tellungen  der  in  jedem 
Monathevorkonimenden  Landwirthschaftlichen  Arbeiten:  auf 
jedes  Fahr  anwendbar,  far  Ritternulsbesilzer,  Pachter  und 
VernMlter.    Chemnitz  und  Leipzi;;,  fol.  1WI4. 

1805.  Sickler,  F.  Ch.  L.,  son  to  tlie  celebrated 
Gorman  pomologist,  and  author  of  .some  interesting 
gardening  works.     (Hee  Enci/c.  of  Gard.  \i.  112&) 

I*  Spirodiphire, ouChata  planter  le  B16,  avecdeux  Planch. 
Pari>,  Svo. 


1808.  Fellenberg,  Emmanuel,  of  the  celebrated 
agricultural  establishment  of  Switzerland,  already 
noticed.  (350.) 

1.  Rapport  a  S.  Ex.  le  Landamman  et  a  la  Diete  des  19 
Cantons  de  la  Suisse,  sur  les  Etaldissemens  agricoles  de  M. 
Fellenberg  ii  Hofwyll,  par  M.  M.  Heer,  &c.  Paris  et  Geneve, 
Svo. 

2.  Vues  relatives  k  TAgriculture  de  la  Suisse,  et  aux  Moyens 
de  la perfectionner.    Geneve,  li>08. 

3.  Anstalten  dL-r  Schweitzer  Lanawirthschaft  und  des 
zweckmassigsten  Mittels  sie  zu  vervollkonunnen.  Carlsruhe, 
Svo.     1SU9. 

1808.  Eschcr,  von  Berg. 

Briefe  Uber  die  Fellenbergische  Wirthschait  zu  Hofwyl. 
Zurich,  8vo. 

1808.  Theress,  T/idr. 
Theoretisch-Praklisches   HandwGrterbuch   der   gesammten 

Landwirthschaft :  oder  Anweisung  zur  KcnntnLss,  Behand- 
lung  und  Benutzung  aller  Landwirthschaftlichen  Gegen- 
stande ;  als  des  Feld-und  Garteubaues,  der  Viehzucht,  fltc. 
Giittingen,  Svo. 

1809.  Hoffmann,  A. 

Ueber  FeUenbergs  Wirthschaft  in  Hofwyl;  nebst  Anmer- 
kungen  und  cine  Nachschrift  von  Alb.  Thaer  (aus  den  Anna* 
len  des  Ackerbaues.)    Berlin,  Svo. 

1809.  Scheffoldy  L. 

Berichtjgung  des  helvetischen  National  Rapports  Uber  die 
Landwirthschaftlichen  Anstalten  des  Henns  l:.in.  Fellenbergs 
zu  Hofwyl.    Erlangen,  Svo. 

1809.  Trantmnn,  Cp. 

Lehrplan  der  Landwirthschaft.    U'ien,  Svo. 

1810.  Schonlentner,  M. 

Nachrichten  iiber  die  kbnigliche  Landwirthschaftschule  in 
Weihenstephan  und  liber  das  dort  einget'uhrte  Thaersche 
Ackersystem.    Munchen,  Svo. 

18ii4.    I'oght,  Baron  von,  a  proprietor  and  culti- 
vator at  Flotbec,  on  the  Elbe,  near  Hamburg. 
Meine  Ansicht  der  Statik  des  Landbaues.    Hamburgh,  Svo. 
18t'5.   Huber,  M. 

Ueber  die  Urbarmarchung  des  Flugsandes.    Beriin,  Sto. 
18'i5.  Anon. 

Wurtembergischer  Correspondenz  des  Landwirthschaft  Ve- 
reins.    Vol.S. 

182">.   Franqiie,Dr. 

Die  Lehre  von  dem  Korperbau,  &c.  Wiesbaden,  Svo, 
1  theil. 

1825.  Schuster,  J.,  and  M.  Habcrle,  professors  in 
the  University  of  Hungary. 
De  Stipa  Noxa.     Perth,  I'imo. 
1825.     Weidenkcller. 

Archiv  fjr  Pfjrdekenntniss,  &c.     Svo. 

1825.  Leuchs,  Char. 

Volstandige  Anleitung  zur  Mastung  der  Thierc,  &c.  ?C«- 
remberg,  Svo. 

1825.  Hazxi,  M.  de,  councillor  of  state. 
Gtkroente    Preisschrift     ueb^r  Gueter-Arrondirung,     &c. 


ch,  Sv 


lb25.  Schwertz,  N.,  director  of  the  Experimental 
Agricultural  Institution  of  the  King  of  VVirtemburg, 
author  of  some  excellent  works  on  the  agriculture 
of  the  Netherlands  and  Alsatia. 

Anleitung  zum  praktisrhen  Ackerbau,  &c.  Stuttgard,  Svo. 

1825.  Gruffen,  F.  G. 

Auf  Erfahrung  gegrundet  Unterricht,  &c.    Leipsig,*8vo. 
18a3.  Reider,  T. 
Das  Ganze  des  Karden  distelbaues.    Nuremberg,  12mo. 

1826.  Hazzi,  M.  de,  councillor  of  state  of  Bavaria, 
author  of  an  Eisay  on  the  Union  of  Detached  Pro- 
perty. 

"V'om  Diinger  als  Lebens  princip  der  L.indwirthschaft,  &c. 
Munich,  pamph.  4to. 

1826.  Wiltmann  and  Denglaez,  supcrintendants 
of  the  domains  of  the  Archduke  Charles  of 
Austria. 

Landwirthscbaftlich  Hefle.    Vienna.  3  sheets. 

1826.  Rtbbe,  M.,  Professor  in  the  University  of 
Leipsic. 

Das  Schaaf  nnd  die  AV'olle,  &c.    Leipsic,  Svo. 

1826.  Galb,  L. 

Anleitung  fUr  der  Landmann,  &e.    Treves,  pamph.  Svo. 

1826.   Closen,  Baroii  de. 

Die  landwirthschal'tliche  Erzichungsanstalt  m  Gem.  Mu- 
nich, Svo. 

1526.  Meizgcr,  J.,  gardener  to  the  University  of 
Heidelberg. 

Europasische  Cereallen,  &c.    Heidelberg,  fol. 

1826.  Anon. 

Loudon's  Encyclopadie  des  Landwirthschaft,  &c.  Trans- 
lated from  the  English.     Weimar,  Svo. 

1S28.  Hazzi,  M.  von,  knight,  councillor  of  state 
to  tlie  King  of  Bavaria,  member  of  many  societii's  ; 
editor  of  the  Bavarian  Agricullura/Joumal,  and 
author  of  various  works.  The  father  of  agriculture 
and  of  agricultural  schools  in  Bavaria. 

Neuster  Katechismus  des  Feldbaues,  &c.    Munich,  12mo. 

1828.  Kops,  M.,  professor  of  botany  and  rural 
economy  at  the  University  of  Utrecht. 

Etat  de  I'Agriculture  dans  le  Royaume  des  Pays  Bas  pendant 
I'annee  18^5.     The  Hague,  pamph.  Svo. 

1828.  Wagner,  J.  Ph. 

Ueber  Merinos-Schafzucht.    Konigsbcrg,  Gr.  Svo.    7  plates. 

1829.  Eisner,  J.  G. 

Uebi-rsicht  der  Europ,  veredelten  Schafzucht.  Prague. 
2  iheilc,  Svo. 
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SuBSECT.  3.      Bibliography  of  Italian  Agriculture. 

7902.  A  number  of  Italian  aurkultural  works  have  been  published ;  such  as  they  are,  perhaps  more  of 
them  are  original  than  of  the  books  of  the  French  or  Germans,  because  the  culture  of  other  parts  of 
Kurope  is  but  ill  adapted  for  Italy.  The  vine,  olive,  mulberry,  orange,  and  the  irrigation  of  lands,  have 
a  good  deal  occupied  the  Italian  writers.  Ke  may  be  reckoned  their  general  and  popular  author,  and  his 
Nuuvi  Elemenli,  i  vols.  8vo,  1815,  and  Arinali  del  Agricuttura,  &c.  2-'  vols.  8vo  to  181+,  will  give  a  good 
idea  of  Italian  husbandry  and  gardening,  the  two  arts  in  that  country  being  for  the  most  part  combined. 


147 1.  Crescentius,  Crescenzio,  or  He  Crescentiis, 
was  born  at  ISologna  about  l-i3o;  died  1j20. 

1.  Opus  Ruraliuni  Commodoruin,  sive  tie  A^ricultura,  libri 
xii-  Augsburg,  fo!. 

2.  I)e  A^ifultura,  Omnibusque  IMantarum  et  Animalium 
Generibus.    Basil,  153S. 

1496.  Bertoclius,  Dionysius,  of  Bologna,  who 
printed  some  very  early  works  at  Viccnza. 

Scriptores  de  Re  kustica.  This  contains  the  Agricultural 
works  of  Columella,  \"arro,  Cato,  and  also  of  I'alladius,  &c. 

154fi.  Alamanni,  Litigt. 

La  Coltivazioiie  e  gli  epigiainmi,  colle  Api  di  Gio.  Rucellai, 
ed  annutaz.    Home.  Svo. 

1564.   Gallo,  Agostino. 

1.  Le  dieci  giornate  della  vera  Affrlcoltura,  e  Tiaceri  della 
villa:  in  Dialogo.    Bresc.  ap.  G.  B.  Bozzola.  4to. 

2.  La  V'inti  Giornate  dell'  Agricolrura,  e  de'  Piaceri  della 
\'illa.    Turin,  1579.  4to. 

1652.  Soderini,  Giouanvettorio,  e  Bernardo  Dava- 
zati. 

Coltivazione  Toscanadelle  viti  e  d'  alcuni  alberi.  Aggiuntovi 
Coltivazione  degli  Dlivi,  di  Pietro  Vettori.     Firenze.  4to. 

1628.  Castelli,  Benedict, a.n  Italian  mathematician, 
aqd  the  particular  friend  of  Galileo,  was  born  at 
Brescia,  in  the  year  1577  ;  died  about  1()40. 

Treatise  of  the  Mensuration  of  Kunning  Waters  ;  also.  Let- 
ters and  Considerations  touching  the  Draining  of  Fens,  Divi- 
sions of  Rivers,  &c.  Translated  by  Thomas  Salisbury .  Lond. 
1661.  fol.   Published  at  Rome  in  16'.J8. 

1658-  Fanarn,  Vincenzo. 

L'Gconomia  del  Cittadino  in  villa.     Roma,  in  4to. 

1718.  Borro,  Alessamiro  del. 

Dimo^trazioni  e  prove  sopra  P.-Vltivita,  ed  uso  vantaggioso 
del  Gran  Collro.    Wilano,  in  4to,  tig. 

1736    Aquino,  Charles  d'. 

Noinenclator  .-Vgriculturae.     Roma;,  in  4to. 

1758.  Gavel  I  us,  Kicholas. 

Storia  distinta,  e  curio&a  dtl  Tabacco,  concemante  la  sua 
scoperta,  la  Introduzione  in  Europa.e  la  lilaniera  di  coltivarlo, 
conservarlo,  e  prepararlo.    Pesaro.  Svo. 

1767.   Cnttaneo,  Giacomn. 

Delia  Jdropisia  de'  Gtlsi.    iMilano,  in  Svo. 

1772,  or  earlier.   Tarcllo,  Ciimillo. 

1.  Ricordo  d'Agricoltura  coUe  note  del  Padre  ScottonL  Ve- 
nezia,  in  4to. 

'<i.  Ricordo  d'.Agricoltura  corredato  d'.innotazioni  da  Paolo 
Sangio'gio.     Milano,  1S16,  inSvo. 

1776.  Canciana. 

Saggi  sopra  la  Legislazione  propria  alle  arti  dell'  Agricoltuia. 
Uditlf,  in  Svo. 

1777.  Snh'iiii,  Gio. 

Istruzione  al  suo  fattore  di  campagna,  in  cui  si  da  una  plena 
notizia  di  tutto  cio  ch' appartitne  alia  maggior  promozione 
dell'  arte  agraria,  e  suoi  metodi,  ec.    Venezia,  in  Svo. 

1778.  Cantiaii,  Carlo  Antonio. 

Istruzioni  pratiche  intorno  all'  Agricoltura,  e  tenuta  dei  Bi- 
gatlL    Berg,  in  Svo. 

1T78.   Castellct,  Constans. 

Jstruzioni  circa  il  modo  di  co'tivare  i  gelsi,  di  allevare  i  ba- 
chi  da  seta,  e  di  lilar  Ic  sete,  con  nuove  applicazion  e  rtjfles- 

°1778    Bidet,  M.' 

Trattalo  sopra  la  coltivazione  delle  viti ;  del  modo  di  fare  i 
vini,  e  di  govemarli.    Wn-  zia,  in  Svo,  fig. 

1780.  Bertrand. 

Element!  di  Agricoltura,  fondati  sui  fatti  e  sui  raziocinii  ad 
uso  delle  persone  di  campagna.     Vicenza,  in  Svo. 

1780.  Carrern,  Antonio. 

Dissertazione  sull'  Economia  Rurale.    Venezia,  in  Svo. 

1781.  Btugnune,  Gio. 

1.  Trattalo  dtlle  rnzze  de'  cavalli,  col  disc pno  della  fabhrica 
delta  rigia  mandra  di  Chivasso,  e  quelle  dei  pascoli  e  prati. 
Torino,  in  Svo,  ig. 

^l.  Boometria,  o  sia  della  confnrmazione  estema  del  corjio 
delle  bestie  bovine,  delle  loro  bellezze  e  difi  Iti,  e  d<  He  avver- 
tenze  da  aversi  nella  loro  comjira.    Torino,  lS()'.d,  in  Svo. 

'^.  Ippomttri.?,  o  sia  d<  Ila  conformazione  esterna  del  C.Tvallo, 
dell'  Asinoedel  Mulo, 'leUe  loro  uellezze  e  difetti,  e  delle  at- 
tenzioni  da  aversi  uella  loro  compra.    Torino,  ISO'.^,  in  Svo. 
1785.  Ahwrctli. 

1.  Istmzioni  (.ubblicate  della  Societa  Patriotlica  di  I\fil  mo, 
intomo  .id  alcuni  nucsiti  della  medesiina  pruposti  per  1'  anno 
17S.'>.     4to. 

'.i.  Del  l.i  coltivazione  delle  Patate,  e  loro  uso.  Milano,  1801, 
in  Svo,  tig. 

.».  Delle  Torbiere  esistenti  ncl  dioartitnento  d'Olona  e  limi- 
troli,  e  del  loio  v.intai;gi  ed  usi.     IMilano,  1S(17,  in  4to. 

4.  Coltivazione  delle  Api  nel  Regno  d'ltalia.  Milano,  1811. 
in  Svo,  tig. 

5.  Delia  Torbae  della  lignite  nel  Regno  d'  Italia.  Milano, 
in  Svo,  fig. 

6.  Doinande  relative  all'  Agricoltura.    Mil.  in  4to. 
1785.  Barharo,  Marco. 

ExperuTienti  sopra  il  grano  fermentato,  cd  altre  agraric  sco- 
jwrie.    Milano,  in  Svo. 


1790.  Rocca,  Abbe  Delia, \\ca,r  general  of  Scyros. 

Traite  complet  sur  les  -'\beilles,  &c.  i.  c.  A  Complete  Trea- 
tise on  the  Management  of  Bees,.as  practised  at  Sc>ros,  together 
with  an  account  of  that  Island.    Piris.  Svo. 

1791.  Caronelli,  Pietro. 

1.  -Auotegmi  Agrarii,  o  sia  istruzioni  per  via  di  massime 
tratte  dalle  opere  de'  due  insigni  agrononii  Catone  e  V'arrone. 
Venezia,  in  Svo. 

2.  L' .Agricoltura  Italiana  ridotta  in  proverbi,  ovvero  istru- 
zioni per  via  di  massime  tratte  dalle  opere  de'  due  insii;ni  ogro- 
nomi  Catone  e  V'arrone.     Venezia,  lbU7,  in  Svo. 

1793.  Lastri,  Fruposto. 

Calendar)  dodici,  o  sia  Corso  completo  d'Agricoltura  pra- 
tica.     V^enezia,  vol.  iv.,  in  Svo. 

179a  Comparetti. 

•Saggio  suila  coltura  e  governo  dei  Boscht.    Padova,  in  Svo. 

1798.  Doria,  I.uigi. 

Istituieioni  georgiche  per  la  Coltivazione  de'  grani  ad  uso 
delle  campagne  Romane.    Roma,  in  Svo,  fig. 

1800.  Livy,  Cav. 

Three  Memoirs  on  Agriculture  ;  1 .  On  the  Use  of  the  .4'lga 
marina  in  Agriculture  and  in  the  Arts  ;  i.  On  the  Treatment 
of  Vines ;  3.  On  the  Economy  of  the  Flour  which  flies  away 
in  the  Mill,  and  during  the  separation  of  the  Bran.     Palermo. 

1801.  Simo7ide  de  Siiviuttdi,  a  <listiiiguished  lite- 
rary character,  who  formerly  managed  an  estate  in 
the  Vale  of  the  Arno. 

Tableau  de  i'Agriculture  Toscane,    Geneve. 

1802.  Fabbroiii,  Adamo. 

Dissertazione  sopra  il  qupsito  ;  indicare  le  vera  Xeorie,  con  le 
quali  devono  eseguirsi  le  stinie  dei  terieni,  cc. .  Firenza,  in 
Svo. 

'2.  Delia  economia  agraria  dei  Chinesi.  Jlemoria.  Venezia, 
1SU2,  in  Svo. 

18U2.    Targioni,  Luigi. 

1.  Lezioni  di  Agricoltura  specialmente  Toscana.  Firenze, 
vol.  vi.,  in  Svo. 

2.  Memorie  su  I'Agricoltura,  la  Pastorizia,  e  I'Applicazione 
dei  Natural!  prodotti  agli  usi  de,;li  abitan:i  dell'  Italia,  ed  alia 
loro  indusiria.     Napoli,  ISll,  \ol.  ix.,  in  Svo,  fig. 

J803.   Carradori,  Gioachino. 
Delia  ferlilita  della  terra.    Pisa,  m  Svo. 

1803.  Viillee,  Alexandre. 

Instructions  ^lementaires  d'Agriculture,  ou  Guide  Necessaire 
au  Cultivateur  traduit  de  I'lta'ien  de  Fabbroni. 

1804.  Ronconi,  Ignazio. 

Dizionario  d'Agricoltura,  o  sia  la  Coltivazione  Italiana,  in 
cui  si  contiene  la  coltura  e  conservazione  dei  diversi  prodotti 
riguardanti  le  terre  seminative,  i  prati,  i  boschi,  le  vigne,  ed  i 
giarilini,  ec.     Venezia,  vol.  v.,  m  Svo. 

18(l5.  I'iacenza,  Giovanni. 

Nuovo  metodo  di  fare  le  mi^ure  dei  tieni,  a  che  si  apgiunge 
qual  sia  la  migl.ore  Agricoltura  de'  prati.    Milano,  in  Svo. 
1807.  Barelte,  Giuseppe. 

1.  Delia  Malattia  de  la  Golpe  del  grano  turco.  Aliluno,  in 
Svo,  fig. 

2.  Saggio  intomo  la  Fabbricazione  del  Cacio  detto  Panni- 
giaiio.     Slilano,  ISOS,  in  Svo. 

3.  Monogratia  .Agi-onomica  dei  Cereali  del  Frumento, 
trattato  diviso  in  tre  parti.  Milano,  ISUU,  in  Svo,  con  rami  e 
tavole. 

1807.  Biroli,  Giovanni. 

1.  Del  riso,  trattato  tconomico  nistico.    Milano,  Svo. 

2.  Trattato  di  Agricoltura.  Novara,  1S12,  vol.  iv.  in  Svo, 
con  tavole. 

1807.  Galeotte,  Francesco. 

Metodo  plt  migliorare  ed  accresccre  I'.AgricoltuTa  nello  stato 
di  Pauna.     Par.oa,  in  Svo. 

18U7.  Gautieri,  Giuseppe,  inspector  of  woods  and 
forests  to  the  Viceroy  of  Loinbardy,  anthorof  a  tract 
on  forests.     (See  Encyc  of  Gard.  p.  1128.) 

1.  Delia  ruggine  del  Fvumento.     Milano,  in  Svo,  fig. 

2.  Dei  v.mtaggi  c  dei  danni  derivanti  tlelle  capre  in  con- 
fronto  delle  iiecore.     Mil.  ISIH,  in  Svo. 

1808.  Alibate,  Antonio. 

Coltivazione  dei  Bigatti  o  sia  Metodo  prntico  per  farli  na.s- 
cere,  cotiivarli  nei  varii  peiiodi  delta  loro  vita,  e  i;ibbricame  la 
semcnte.     IMilano,  Svo. 

1808.  Re,  Filippo,  librarian  to  the  Patriotic  Society 
at  Milan,  aftcrwarils  in  the  employ  of  Government, 
at  Turin,  where  lie  died  in  IS'.'O  or  1821.  He  wrote  a 
great  number  of  works  on  rural  and  economical 
subjects. 

1.  Elenienti  di  economia  campestre,  ad  uso  de"  I.icei.  flli- 
lano,  in  Svo,  cirla  fina. 

2.  .Vnnali  dell'  .Agricoltura  del  regno  d'ltalia  coininciali  in 
(ienn.ijn  ISlly,  e  terminate  in  Giu^no,  ISl  1,  fascicoli  66,  for- 
manti  22  vol.  in  Svo,  con  rirca  ."0  rami  e  t-ivole. 

.■^.  Del  Cotone,  e  delle  awerlenze  lier  ben  coltivarlo.  Mi- 
lano, ISll,  in  Svo. 

4.  Nuovi  Elementidi  Agricoltura,  volumi  1  in  8.  Dedlcati 
a  S.  A.H.  Francesco  IV.  cl'Este,  Duca  di  Modena,  ec.  ec. 

5.  Dei  Letami  e  delle  altre  sostanze  adoperate  in  Italia,  per 
niigliorare  i  terreni  c  del  come  prolittame  ;  Saggio.  Milano, 
ISU),  in  Svo. 

6.  Saggio  sniira  la  Storia  cil  Collivamenlodell'Erba  Mcdica. 
Milano,  1S17,  in  Svo. 
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7.  Saggio  storico  suUo  stato  e  SHile  vicenile  dell'Agricoltura 
Antica  ifd  uaesi  posti  fra  rAdriatlco,  I'AIpe,  e  rAppennino, 
sino  al  Fronto.    Mil.  1S17,  8vo. 
1807.    Tupputi,  D. 

Reflexions  sur  I'Eut  de  I'-i  gricultuve,  et  de  aue'.ques  autres 
parties  de  rAdministration  d  ini  le  llovnume  <Je  Naiil-s,  sous 
Ferdinand  IV. ;  prfecedees  d'une  Intioduolion  ou  (.'ou|j-d'a!il 
siir  I'ancien  Btat  de  ce  Pays,  et  suivies  d'un  Jle.iioire,  intitule 
Kecherihes sur  la  I'lan'.e  vulgairemcnt  nominee  Storu  dans  le 
Royaume  de  Xaples.  Svo. 
1809.  Arduinio,  Luigi. 

1.  Memoria  intorno  la  coltara  ed  usi  economici  del  Cino. 
suro  Corakan.    M  il .  Svo,  lig. 

2.  Nuovo  metodo  per  estrarre  lo  zuccluro  dalle  cinne  dell' 
Olio  di  Cafreria.    Padov:.,  ISU,  Svo,  tig. 

1809.  Toxzetti,  Oct.  Targ.,  M.  D.,  professor  of 
agriculture  at  Florence,  and  director  of  diiftrent 
national  establishments  there. 

1.  Dizionario  dci  Noini  di  llotanica  e  di  .VgricoHura,  Latino- 
Xtaliano  e  Italiano-Latino.    Firenze,  2  voli.  Svo. 

2.  Lezioni  d'ARricoltura.     Firenze,  6  vols.  Svo. 

1810.  Bcnetti,  Santo. 

L'accorto  F.ittor  di  Villa,  o  sia  Osservazioni  utili  ad  un  fat- 
tore  per  11  eovarno  delia  Campngna  e  per  la  sopraintendenza  ai 
Coloni.     Venezia.  Svo. 
ISIO.  Spadoni,  Paolo. 

1.  Moio  di  coltivare  il  N.ipo  Silvostre  detto  Tolgarmcntc 
Tlavizzone,  e  d  1  metodo  di  cavarne  1'  olio  alia  mjniera  dsi 
Boloenesi.    V'enezia.  Svo. 

2.  Dello  stabilimunto,  piant^.g'one  e  conservazinne  delle 
siepi,  con  il  dise^no  yar  bjn  formarle.     Venezia,  IS  10.  Svo. 

J«ll.   Alb:-l-t,ixz',JicoprJ  Anioilio. 
II  Padre  di  lamigUa  in  casa  ed  in  campagna.  M'lano,  vol.  vi. 
12nio. 

1811.  Giacinto,  P.  Carlo,  profossor  of  botany  in 
Malta. 

Agricultural  Essays,  adapted  to  the  Island  of  Malta.  Mes- 
sina. 

1811.  Lampadius,  Au^usto  Guglielmn. 

Esperimenti  sopra  lo  zucchero  di  Carbabietole.  Novara. 
Svo. 

1811.  Losnna,  Mat/eo. 

Delle  Malaltie  del  (Jrano  ii 
ciute.     Carmagnoli.  Svo. 

1811.  Basst,  Agostino. 

1.  II  Pastore  bene  instruito.    Mi 

2.  Deir  utilita  ed  uso  del  Pore 
migliore  di  coltivarlo.    Lodi,  1S17 

1812.  Dandolo,  Vhicenzo. 

1.  Nuovi  cenni  sulla  coltivazione  de'  Fomi  di  Terra,  e  van- 
taggi  delli  medesima,  rapporto  al  hen  essere  dell'  uomo  e 
dello  stato,  Lettera  al  Cav.  Filippo  Re.    Como.  Svo. 

2.  Enologia,  ovvero  I'Arte  di  fare,  conservare,  e  far  viaggiare 
i  vini  del  itegno  d'ltalia.    Milano,  ISl'^,  vol.  i:.  Svo,  lig. 

Gagliardo,  G.  B. 

Catechismo  agrario  per  uso  del  curat!  di  campa^me,  e  de' 
fattori  delle  ville.     Napoli,  tcTza  edizione,  con  aggiuale.  Svo. 

1815.  Gnllizioti,  Filippo. 
Sulla  dimora  alia  campagna  d.i  ricchi  possidenti  e  dsll' 


;  erba  non  curate  o  ben  conos- 


TeiTa,  e  dei  metodo 


nelr  agricoltu 


agrario-critiche.    Colle. 


utility    dell*  istruzione    de;;Ii    ecclesi; 
Firenze.  Svo. 

1815.   Malcno/l!,  Ignnzin. 
11  padrone  contadino 
Svo,  lig. 

181ti.  Finorclii,  Anton.  Maria. 

Regole  teoriche-pratiche  e  rustico-legali  per  fare  le  stime  dei 
predj  rustici.     Firenze.  Svo. 
18In.  Ricci,  Jncopo. 

1.  Catechismo  .Agrario.    Firenze.  Svo. 

2.  Del  vino,  delle  sue  malattie,  e  dei  suoi  rirncdi,  e  dei 
mezzi  per  isroprime  le  falsificazione;  dei  vini  arliriciali,  e 
della  fabricazione  dell'  aceto.  Svo. 

1SI6.  Onorati,  Niccola  Columella. 

1.  Delle  patate,  loro  coltura,  uso  economico,  e  maniera  di 
fame  il  pane.    Milano.  18mo. 

2.  Saggi  di  economia  campestre  e  domestica  pei  dodici  mesi 
deir  anno,  ad  uso  degli  agiicoltori,  dei  pastori,  e  di  altra  gentc 
industriosa.  ISmo. 

3.  De'  Vinaccioli  e  del  modo  di  estrame  1'  olio,  e  di  alt  i 
v.-uita;;gi  che  si  possono  attenere  da'  medeaimi.     Napoli,  ISl.i. 

1817.  Landesclii, ,  parish  priest  of  Saint 

Miniato. 

S.aggio  di  Agricoltura,  con  note  di  Antonio  Becclii.   Firenze. 

Svo,   fig. 

1818.  Fcrrario,  G.A. 

L'Agente  in  Campagna  o  sia  regola  esperimentata  per  m:- 
gliorare  i  prodotti  d'  ogni  gciitre  d' .Agricoltura  si-coixio  le  terre 
d.:!  r?gno  d'ltalia;   opera  accommodata  all'  intelligenza  de 
contadini  per  loro  maggior  protitto.    Milano.  Svo. 
18 IS.   Gialdi,  Giuseppe. 

I^ezione  proemiale  d'Agricottura  practica  ragionata.    Parma. 
Svo. 
1818.  Redolfi,  Cosimo. 

Memoria  sopra  un  nuovo  metodo  per  ottener  la  farina  di 
patat-; ;  suir  orzo,  suli'  scido  murialico,  suUe  zuppe  econo- 
miche,  e  sulla  ruggine  del  t^rano.     Firen.  Svo. 
18iii.   Giacinto,  Carlo. 

Mezzo  stabile  di  prosperili  per  )e  Isole  di  Malta  e  Gozo. 
Malta.  Svo. 
1823.  Anon. 

Atti  del  real  instituto  d'incorag;;iamento,  &c.  Di  Napoli. 
toni.  i. 

1826.  Le  PrivOt  de  Rivolta. 
Nujvo  metodo  di  Agricoltura.    Lodi.  16mo. 
1826.  Anon. 

II  fattore  di  campagna.  A  monthly  agricultural  journal. 
Milano.  Svo. 

1826.  Moietti,  Dr.  G.,  editor,  professor  of  rural 
economy  in  the  university  of  Pavia. 
Bibliuteca  agraria.    Milan.  IGmo,  vol.  i. 

1826.  Sarlorelli,  G.  B. 

Osservazioni  sopri  i  mezzi  di  conservare  i  Boschi  mediante. 

1827.  B-jmiJuus,  M.  Mat/lieu,  Director  of  the 
Experimental  Garden  of  the  Iloyal  Central  Agri- 
cultural Society  of  Turin. 

Ossetvazioni  ed  Esperienze  agrarie.    Turin.  8vo. 


SuBSECT.  4.      Bibliography  of  the  Agriculture  of  the  other  Countries  of  Europe. 

7903.  Germany  and  Britain  are  the  only  countries  in  Europe  in  which  it  answers  to  print  agricultural 
books  for  the  sake  of  the  indigenous  readers.  In  Britain,  education  is  so  general  among  the  middling  and 
lower  orders,  that  reading  among  them  is  a  necessary  convenience  of  life;  in  Germany,  education  and 
reading  are  equally  general  and  essential  :  and  consequently,  in  either  of  these  two  countries  a  book  will 
pay  by  its  sale  within  the  country.  But  this  is  not  the  case  in  any  other  European  country.  In  France 
the  mass  of  the  people  do  not  read,  but  books  printed  there  pay,  because  they  are  in  a  language  more 
universal  than  any  other,  and  perfectly  understood  by  all  men  of  education  in  Europe.  Italian  books  pay, 
because  they  are  enquired  for  by  the  agriculturists  of  the  south  of  France,  all  Spain,  and  in  part  of 
Spanish  America. 

7904.  Spanish  and  Purttigucse  books  on  agriculture  are  in  much  too  limited  a  demand  for  production. 
The  earliest  Spanish  author  is  Herrera,  in  l;"9i) ;  and  there  are  scarcely  half  a  dozen  since.  After  the 
most  particular  researches  of  a  book  agent  at  Madrid,  he  was  only  able  to  send  a  list  of  translations,  and 
the  transactions  of  the  Economical  Society  of  Madrid ;  who  have  also  published  Herrera's  work  with 
notes  within  the  present  century.  In  I81.J,  a  professor  at  Madrid  published  Lecciones  de  AgricuUura 
explicadas  en  el  Jnrden  Botanico,  2  tomes  4to.  An  anonymous  author,  Disertaciones  sobre  varios  Piantos 
Agronomicos,  1  torn.  4to.     Of  Portuguese  books  we  could  hear  of  none. 

7!I0.5.  Of  Flemish  and  Dutch  boohs  on  aorictiltiire  there  are  scarcely  any.  These  languages  are  very 
limited  and  every  reader  in  Holland  or  Flanders  understands  French  or  German.  Many  works  have 
been  published  in  the  Low  Countries  in  Latin  and  French,  but  these  cannot  be  considered  indigenous. 
The  few  Dutch  works  on  culture  belong  almost  all  to  gardening  {Encyc.  of  Gar.  7G9.i.).  The  result  of  our 
correspondence  with  Amsterdam  is  a  Xieuive  Xaamlijst  van  Boekcn,  Sfc.,  from  which  we  see  little  worth 
taking.  'I'here  are  several  translations  from  British  works  on  culture,  and  French  veterinary  books, 
and  the  following  seem  the  latest  on  husbandry. 

Magazijn  van  Vadcrlandschcn  Landbouw,  door  J.  Kops,  Commissaris  tot  den  Landbouw.  6  deelen 
kompket  met  register. 

Aanwijzing  ter  verbetering  van  de  Akkerbouw  en  Landhuishoukunde,  in  de  Ncderlanden,  door  Pro- 
fessor A.  Bruchausen.    2  deelen. 

De  Koeren  Goudmijn,  of  kunst,  om  van  verschillende  soorten  van  Landerijen,  het  mceste  nut  te  trek, 
ken,  meer  Vee  ts  kuniien  houden,  en  andere  Wetenswaardigheden  tot  den  Landbouw,  door  J.  F.  Ser. 
rurier  en  J.  Kops,  met  platen. 

I.ichtervelde,  J.  F.  de,  Member  of  the  Royal  Society  of  Agriculture  and  Botany  of  the  city  of  Ghent: 
La  Beche,  ou  la  Mine  d'Or  de  la  Flandre  Orientale.     Brussels.  Svo. 

Cfl/f'.«,  A/.  /'.  .1/-,  M.D.  at  Liege:  Instructions  sur  le  Parcage  des  Moutons ;  ou,  Moyen  d'engraisser 
Ics  Campagnes  en  faisant  coucher  les  Moutons  dans  les  Cluamps.     Lifegc.     Pami>h.  8vo. 

7H06.  Of  Swedish  and  Danish  books  mi  agriculture,  there  are  necessarily  very  few;  these  languages 
being  of  very  limited  use,  and  the  mass  of  the  peoiile  too  poor  to  be  able  to  aSbid  to  read  about 
ordinary  matters,  or  what  they  consider  as  already  well  known  to  them.  'I"he  time  such  a  people  give  to 
reading  will  be  dcvotetl  to  religious  subjects,  heroic  and  romantic  poetry,  or  history.  The  universities  of 
Stockholm  and  Upsal,  every  one  knows,  have  produced  some  useful  naturalists  •   sonic  of  these  have 
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written  tracts  on  agricultural  improvements,  especially  on  planting  fruit-trees  iFniht-Tr'dd.)  and  culti- 
vating culinary  vegetables  (Kbchs-och  Krydd).  A  few  of  such  works  we  have  enumerated  in  our  Biblio. 
eraphy  of  Gardening  i,7ii9(5.),  but  we  can  scarcely  find  any  fit  to  ba  inserted  here  as  agricultural.  The 
Natural  and  Cltcmical  Elements  of  Agriculture,  by  Count  Gustavus  Adoljihus  Gyllenborg,  a  learned 
Swedish  statesman,  were  translated  by  John  Mills  in  1770,  and  may  be  consi<lcred  as  the  prototype  of 
Davy's  Agricultural  Chcmislry.  Tliere  are  several  treatises  on  the  culture  of  the  potatoe  in  the  Swedish 
Transactions  ;  also  on  tobacco,  on  the  management  of  sandy  soils,  on  the  cultivation  of  the  Cereklia  ;  and 
on  the  hop  and  plants  for  fodder. 

18'25.  Anon.  :  Kongl.  Svenska  Landtbriiks  Academiens  Annala.     Year  9.     Part  I.  8vo. 

18'J6.  IVinstrup,  M.,  machinist  to  the  king  at  Fredericksberg,  near  Copenhagen  :  Afbildwinger  af  de 
bedste  og  nyoste  Agerdyrkningsredskaber,  &c.     Copenhagen.  4to. 

7y07  Qf  Polish  and  Russian  books  on  agriculture,  it  may  be  easily  conceived,  there  are  very  few.  Some 
translations  from  French  works  were  made  into  the  Polish  language  under  Fred.  Augustus  II. ;  but  few 
or  none  since  that  time,  the  German  or  French  being  universally  understood  by  the  reading  class.  Books 
of  agriculture  in  the  Russian  language  could  be  of  little  use.  The  only  things  printed  in  that  way  there 
are  in  the  transactions  of  the  Economical  Society  of  St.  Petersburgh,  by  foreigners  resident  there,  and  in 
Latin  or  German.  The  best  informed  Russian  nobles  read  French  or  German  like  the  Poles.  Thee  is 
an  agricultural  society  at  Warsaw,  which  occasionally  prints  its  transactions  ;  and  another  has  lately  been 
established  at  Moscow,  which  publishes  an  agricultural  newspaper.     {See  Gard.  Mag.  vols.  1.  and  ii.) 

18i.',5.  Parlof,  M.  :  Zemliedeltchcskaia  Chimia.     Moscow.  8vo. 

18!i5.  Apraxin,  M.,  a  nobleman  possessing  one  of  the  largest  houses  in  Moscow:  Zemliedi^ltche^ky 
Journal,  &c.     Moscow.  Svo. 

1825.  Anon:  Avantages  resultant  de  1' Introduction  de  la  Culture  variee  des  Terres.     Warsaw.  Svo. 


SuBSECT.  5.      .Agricultural  Bibliographi/  of  North  j4incnca. 

7908.  There  are  a  few  American  books  of  agriculture,  and  republications  thereof  most  of  our  best  works 
on  the  subject.  Dean's  AVio  England  Farmer's  Dictionary  and  Dwight's  Travels  may  be  considered 
as  giving  an  idea  of  the  husliandry  of  that  part  of  the  country,  and  Rougliley's  Jamaica  Planter  of  tlio 
agriculture  of  the  West  India  Islands.  A  number  of  interesting  papers  on  the  subject  will  be  found  in 
the  transactions  of  the  American,  New  York,  Philadelphia,  and  other  societies. 

1744.  Bartram,  John,  M.D.,  Philadelphia. 
On  the  Salt  Marsh  .Musell :   On  Oyster  Banks  and  the  Fresh 
Water  Musell  of  I'ennsj  Ivania.     {Phil.  Tram.  .ihr.  ix.  y.  70.) 

17;j4.  Flemyng,  or  Fleming,  Malcolm,  M.D.,  of 
Brigg. 

A  Proposal  in  order  to  demonstrate  the  Process  of  the  His- 
teinj-er  among  Homed  CaltU*;  supporttd  by  Facts.  York.  8vo. 

l~l'>5.  Belgrove,  William. 

A  Treatise  upon  Husbandrj  and  Planting.  Boston,  New 
England.  4to. 

17M.   Elliot. 

K&says  upon  the  Husbandry  in  New  England.    Lond.  4to. 

1779.  Carver,  Jonathan,  Esq.,  born  in  America  in 
173'2;  died  at  London,  1780,  in  great  poverty. 

A  Treatise  on  the  Culture  of  the  Tobacco  Plant,  with  the 
Manner  in  which  it  is  usually  cured,  adapted  to  Northern 
Climates,  and  de>iKiied  for  the  Use  of  Landholders  of  Great 
Britain,  with  two  Plates  of  the  Plant  and  its  Flowers.  Lond. 
Svo. 

nS;)— 1826.  Anon. 

Memoirs  of  the  Philadelphia  Society  for  promoting  .Agricul- 
ture; containing  Communications  on  various  Subjects  in  Hus- 
bandry and  Rural  Affairs.    Philadelphia.  Svo. 

1789.  Antill,  Hon.  Edward,  Esq.,  of  New  Jersey. 

1 .  An  Essay  on  the  Cultivation  of  the  Vine,  and  the  making 
and  preserving  of  Wine,  suited  to  the  ditlerent  Climates  of 
North  America.     {.Americ.  Truns.  i.  ISl.) 

•I.  The  Method  of  curing  Figs ;    and  Observations  on  the 
raising  and  dressing  of  Hen)p.     [lb.  i.  266.) 
1789.  Bartram,  Moses. 

Observations  on  the  Native  Silk  Worms  of  North  America. 
l.4meric.  Tram.  i.  -2^4.) 

1789.  Carter,  l.andon,  of  Sabine  Hall,  Virginia. 

Observations  concerning  ihe  Flv-weevil  tbat  destroys  the 
Wheat;  with  soineuaetul  Discoveries  and  Conclusions.  {.Trans. 
Amtric.  Sec.  i.  '274.) 

1790.  Dean,  Dr. 
New  England  Farmcr'.s  Dictionary. 

1796.  Higgins,  Jesse,  of  Delaware. 
A  Method  of  draining  Ponds  in  Level  (irounds.    {Trann. 

Amer.  Soc.  vol.  iii.  p.  525.) 


179  .  Greenway,  Dr.  James,  of  Uinwidiiie county, 
in  Virginia. 

Of  the  Beneficial  Effects  of  the  Cassia  ChamKcrista  in  re- 
cruiting w(un-out  Lands,  and  enriching  such  as  are  naturally 
Poor.     ( Tnlm.  Amer.  Sue.  ui.  p.  226.) 

1800.  Destire. 

La  Science  du  ('iiUivateur  -American  :  Ouvrpge  destind  aux 
Colons  et  aux  Commer^ans.    Svo. 

1801.  Bordley,  J.  B. 

Essays  and  Notes  on  Husbandry  and  Rural  .-MTairs.  Fl  i!.a- 
delphia.  Svo. 

1812.  Barton,  Benjamin  Smith,  M.D.,  professor  of 
natun.l  history  and  botany  in  the  luiiversity  of 
Philadelphia. 

On  the  Native  Country  of  the  Solinum  tuberosum,  or  Po- 
tato.    (Aic.  Jmtr.  xjiXi.  290) 
1821—1826.  Anon. 

Sfemoirs  of  the  Board  of  -Agiiculture  of  the  State  of  New 
York.     Albiny.  Svo.  5  vols,  to  1S26. 
1822.  Fessenden,  Tkoynas  G. 

The  New  England  Farmer  ;  containing  Essavs,  original  and 
selected,  reliiting  to  Agricuhure  and  Dome.tic  Economy,  with 
Engravings  and  the  Prices  of  Country  Produces.  Boston. 
5  vols.  410  to  1827. 

182j,  Roughlcy,  Thomas,  nearly  twenty  years  a 
sugar  planter  in  Jamaica. 

The.lamaica  Planter's  (luide  ;  or,  a  System  for  planting  and 
manngiiig  a  Sugar  Estate  or  other  Plantations  in  that  lalanti, 
and  throughout  the  British  M'est  Indies  in  general.  Illustrated 
with  interesting  Anecdotes.    Svo. 

182;5.  Anon. 

The  Plonghboy.    Vol.  ii.  4to. 

1825.  Anon. 

Massachtissetts  Agricultural  Repository  and  Journal.  7  vols. 
4to. 

1828.  Anon. 

New  York  Farmer  and  Horticultural  Repository.  New 
York.  410. 

1829.  Lnlhrop,  E  I..,  Esq. 

The  Fi-rnier's  Library  ;  a  Series  of  Ess^vs  and  Papers  for  the 
Promotion  of  the  Study  ot  Agriculture*  (Windsor,  U.  S.  l2mo. 


Chap.    V, 


Prifcjsiuiial  Police  and  Public  Laws  relative  to  AgricuUitrists  and  ylgriculturc. 

7909.  Bii  pr/fcssional  police  we  mean  those  associations  which  agriculturists  have 
formed,  at  "(rifllrcnt  times  and  in  dilT'orent  manners,  for  mutual  benefit  or  instruction ; 
and  also  those  institutions  for  tlie  same  purpose  estalilished  by  the  legislature,  or  of  such 
a  nature  as  to  be  considered  public  or  national.  By  laws  we  allude  to  those  special 
legislative  enactments  which  allcct  more  particularly  agriculture.  These  are  so  nu- 
merous that  we  must  refer  the  reader  to  his  lawyer  or  law  dictionary. 

7<ilO  There  are  feiv  or  no  agricultvrat  lodges  of  the  nature  of  those  of  masonry  or  gardening.  In  Scot- 
land it  would  appear  something  of  this  kind  had  existed  among  ploughmen  at  one  time,  as  the  passwords 
and  initiatory  ceremonies  are  talked  of  in  some  of  the  counties  by  old  men.    In  Forfar,  Kincardine,  Uanft; 
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&c.  it  is  not  uncommon  for  ploughmen,  as  well  as  various  descriptions  of  operatives,  to  belong  to  gardeners* 
lodges.  In  the  southern  districts  where  sheep  farming  is  followed  there  are  some  shepherds'  societies,  fur 
mutual  interchange  of  experience,  and  aid  in  case  of  losses  of  such  sheep  as  are  the  shepherd's  perquisite. 
There  are  some  ploughmen's  clubs  in  different  places,  and  various  associations  among  them  of  the  nature 
of  benefit  societies  ;  but  these  do  not  come  under  the  description  of  professional. 

791J.  Agricultural  societies  for  interchange  of  knowledge  are  of  modern  date,  but  they  have  increased 
rapidly  since  1794:  the  number  at  present  or  lately  existing  in  the  British  isles  is  at  least  equal  to  the 
number  of  the  counties.  Societies  of  this  description  are  either  general,  as  the  Board  of  Agriculture  and 
Society  of  Arts;  national,  as  the  Highland  Society  and  DubUn  Institution;  particular,  as  the  Bath  and 
West  of  England  Society  ;  provincial,  as  county  societies  ;  or  parochial,  as  being  limited  to  a  few  indivi- 
duals  within  one  parish.  Of  this  kind  are  farmers'  clubs,  ploughing  societies,  &c.  In  regard  to  the  end 
in  view,  these  societies  cither  embrace  the  arts  in  general ;  the  rural  arts  in  general ;  some  branch  of  the 
rural  art,  as  agriculture;  or  some  department  in  that  branch,  as  Uve  stock,  sheep,  wool,  &c. 

7912.  All  these  societies  hold  yneetings  at  stated  periods.  Most  of  them  offer  premiums  for  particular 
objects,  —  specimens  of  vegetable  or  animal  culture  or  produce,  agricultural  operations,  moral  and  profes- 
sional merits  as  servants,  &c. ;  some  of  them  form  a  library  and  museum  of  models  or  full-sized  imple- 
ments ;  a  few  publish  transactions ;  and  one  or  two,  as  the  Dublin  Society,  send  out  itinerant  plougiunen 
and  agricultural  mechanics  to  instruct  practical  farmers.  These  societies  are  almost  wholly  supported, 
and  the  funds  for  premiums  raised,  by  the  subscriptions  of  members,  and  by  voluntary  donations,  legacies, 
&c. ;  but  some,  as  the  Board  of  Agriculture  and  the  Dublin  Society,  have  received  assistance  from  go- 
vernment. 

7913  Of  English  agricultural  societies  the  oldest  is  the  Society  of  Arts,  founded  in  1754  oy  Lord  Folk- 
stone,  Lord  Komney,  Dr.  Hales,  and  Shepley.  They  have  published  many  volumes  of  transactions, 
awarded  immense  sums  in  premiums,  and  on  the  whole  done  much  good.     (See  Rees's  Cye.  art.  Society) 

7914.  The  Bath  and  West  of  England  Socktif  was  founded  in 
1777>  for  purposes  similar  to  those  of  the  London  Society  of 
Arts.  They  have  published  some  valuable  volumes  of  trans- 
actions, and  distributed  various  rewards,  &c.    (Rees's  Cyc.  cVc.) 

7915.  The  Board  of  A fp'i culture  was  founded,  under  the  au- 
thority of  government,  in  1793-  Much  was  expected  from 
this  Board;  but,  except  the  publicaiion  of  the  county  reports, 
and  the  general  attention  which  it  called  to  agriculture,  it  may 
well  be  asked  what  advantages  arose  from  it.  Their  Commu- 
nications, in  several  quarto  volumes,  contain  fewer  valuable 
papers,  in  proportion  to  their  total  number,  than  the  publica- 
tions of  either  the  Ix)ndon  Society  of  Arts  or  the  Bath  Society. 
In  short  it  has  been  ably  shown,  in  The  Farmers  Magazine  and 


the  article  Agriculture  in  the  supplement  to  the  Encye.  Drit., 
that  the  Board  never  directed  its  efforts  in  a  manner  suitable 
to  its  powers  and  consequence ;  and  that,  instead  of  discussing 
modes  of  culture,  its  attention  ought  to  have  been  directetl  to 
the  removal  of  tlie  political  obstacles  to  agriculture,  and  to  the 
eliciting  of  agricultural  talent  by  honorar\-  rewards,  &c.  No 
idea  is  more  erroneous  than  that  of  such  a  fioard ,  or  any  other, 
doing  much  good  by  a  national  "  experimental  farm."  The 
government  withdrew  its  sumiort  from  this  Hoard  about  1816  ; 
and  there  being  no  longer  funds  for  a  handsome  salary  for  a 
secretary,  it  soon  after  fell  to  uieces,  and  is  now  only  remem- 
bered, at  least  by  us,  for  its  lofcy  pretensions  and  its  worse  than 
inutdity. 

7916.  Of  Welsh  societies  there  are  only  two  or  three,  of  inferior  note,  which  have  been  already  noticed 
in  the  topography  of  the  country. 

7917.  Of  Scotch  societies  the  principal  now  existing  are  the  Highland  Society  and  the  Dalkeith  Farming 
Society. 

791S.  TJte  Highland  Society  of  Scotland  was  established  in   1  bers,  at  a  gumea  each  a  year,  and  soon  after  its  establishment 

1 7 1 5,  to  enquire  into  the  state  of  the  highlands,  to  consider  the   1  it  had  a  grant  of  3000/.' from  government.    It  has  published 

niean^'  of  their  improvement  and  the  preservation  of  their  Ian-  I  7  vols,  of  prize  essays  and  papers,  and  now  extends  its  prizes  to 

guage;  it  is  chietly  supported  by  the  subscriptions  of  its  mem-  |  all  the  low  counties  of  Scotland.    (Farm.  Jlfa^.  vol.  16.  p.  316.) 

7919.  Of  Irish  societies  the  principal  are  the  Dublin  Society  and  the  Cork  Institution. 


7920.  The  Dublin  Society  was  established  in  17.'51,  and  incor- 
porated m  1749.  Arthur  Young  ob^erve^,  that  it  was  the 
parent  of  all  the  similar  societies  now  existing  in  Europe;  but 
the  Edinburgh  Agiicultura!  Society,  as  we  have  seen  (77.5.  and 
801.),  was  established  nearly  ten  years  before.  The  Dublin 
Society,  in  its  present  advanced  state,  is  one  of  the  most  com- 
pl.rte  establishments  of  the  kind.     [Rees's  Ci/c.  art.  Dulttin.) 

7'J2l.  The  FarmingSociefy  of  Ireluud  was  estalilished  under 
the  patronage  of  the  Dublin  Society,  in  1 800.  The  obJLCt  is  to 
improve  the  agricultureand  live  stock  of  the  kingdom.  (Archer's 
Duldin,  160.)" 

7922.  The  Cork  Institutivn,  for  applying  science  to  the  com- 

7P24.  The  only  other  institutions  for  the  improve^yient  of  agriculturists  and  agriculture  are  public  profes- 
sorships. Of  these  there  is  one  in  the  tniiversity  of  Edinburgh,  established  in  1795;  one  in  Dublin,  sup- 
ported by  the  Dublin  Society  ;  one  in  Cork ;  and  one  is  destined  to  be  established  at  some  future  period  in 
Oxford,  agreeably  to  the  will  and  donation  of  Dr.  Sibthorpe  (SUd  and  7789.),  professor  of  botany  there. 


mon  purposes  of  life,  originated  in  private  subscriptions,  about 
the  beginning  of  the  present  century.  It  has  since  been  incor- 
porateti,  and  has  received  the  assistance  of  government.  It 
possesses  a  house  and  a  large  botanic  garden,  and  under  its 
auspices  are  delivered  lectures  on  chemistry,  botany,  agricul- 
ture, &c. ;  it  is  not,  however,  in  a  flourishing  state,  and  has 
never  been  of  much  use. 

7923.  The  principal  coiutty  societies  in  the  three  kingdoms 
have  been  noticed  in  the  topography  of  agriculture;  many  of 
them  were  established  several  years  before  the  Board  of  Agri- 
culture. 


BOOK  II. 


THE    FUTURE    rROGKESS    OF    AGRICULTURE    IN    BRITAIN. 

7925.  TnE  improvement  of  agncvlture,  like  that  of  every  art,  manufacture,  or  com- 
modity, necessarily  depends  on  demand  and  production  :  a  powerful  or  effectual  de- 
mand will  ensure  produce,  and  excellent  produce  will,  to  a  certain  extent,  create 
demand.  A  general  nicety  of  taste  in  coach  or  saddle  horses  will  call  forth  a  superior 
description  of  these  animals,  and  superior  animals  will  tempt  purchasers  ;  if  the  inha- 
bitants of  any  district  who  live  chiefly  on  barley  or  oats  indicate  a  preference  for  wheat, 
and  a  willingness  to  pay  for  that  grain,  wheat  will  be  produced,  and  so  on.  Again,  as 
the  object  of  every  individual  who  engages  in  art  or  trade  is  to  acquire  gain,  the  ad- 
vancement of  an  art  will  depend  mainly  on  the  profits  it  affords ;  an  art  or  occupation 
which  affords  less  than  the  average  profits  on  capital  will  only  be  followed  by  such  as, 
froTn  habit  or  other  reasons,  cannot  apply  themselves  to  any  thing  better,  but  extra-profits 
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will  command  both  capital  and  skill.  From  these  considerations  it  is  obvious,  that  the 
improvement  of  agriculture  depends  on  the  profits  on  capital  employed  in  it,  on  the  taste 
of  those  who  purchase  its  products,  and  on  the  knowledge  of  those  who  are  engaged  in 
agriculture  as  a  profession.  The  first  subject  would  lead  us  further  into  political 
economy  than  would  be  of  much  use  in  a  work  of  this  kind,  and  therefore  we  shall  limit 
ourselves  to  a  few  remarks  on  the  other  topics. 


Chap.  I. 

Improvement  of  Agriculture,  hi/  rejining  the  Taste  of  the  Purchasers  of  its  Products,  and 
increasing  tlie  Knowledge  if  Agricultural  Patrons. 
7926.  The  desire  of  being  comfortable  is  the  first  step  towards  improvement ;  but  before 
any  thing  can  be  desired,  we  must  know  what  it  is.  Men,  when  they  know  of  nothing 
better,  rest  satisfied  with  what  they  have  ;  and  therefore  one  of  the  main  sources  of  im- 
proving the  taste  both  of  those  who  purchase  agricultural  produce  from  necessity,  and  of 
those  patrons  of  agriculture  who  purchase  from  the  conjoined  impulses  of  necessity  and 
choice,  is  the  increase  of  knowledge.  However  paradoxical  it  may  seem,  discontent  is 
the  parent  of  all  improvement,  as  certainly  as  the  acorn  is  the  germ  of  the  future  oak, 
or  the  time  present  that  of  all  future  times.  The  grand  achievement  of  the  present  age, 
an  eminent  writer  observes  {Examiner,  Jan.  9.  1831.),  "  is  the  diffusion  of  superficial 
knowledge ; "  and  on  this  diffusion,  superficial  though  it  may  be,  the  progress  of  agri- 
culture and  of  every  other  art  depends  far  more  than  on  any  thing  else. 

7927.  In  Scotland  and  Ireland  could  a  taste  for  wheaten  bread  and  butcher's  meat  be  introduced 
generally  among  the  operative  classes,  the  advantages  to  agriculture  would  be  immense.  Could  the  same 
persons  be  taught  to  desire  a  greater  degree  of  cleanliness,  light,  and  warmth  in  their  cottages;  a  greater 
variety  of  potherbs,  salads,  fruits,  and  dowers  in  their  gardens  ;  and  handsome  dresses  for  their  ws*es  and 
daughters,  how  great  the  general  benefit !  Much  may  be  done  to  bring  about  this  change,  by  the  opulent 
who  are  willing  to  reside  on  their  estates  and  to  take  a  little  trouble.  Building  good  and  comfortable 
cottages  ;  attaching  proper  gardens  stocked  with  trees  and  plants  from  the  demesne  garden  ;  and  offering 
little  premiums,  or  marks  of  distinction  for  keeping  them  in  the  nicest  order,  and  for  decently  clothed 
well-bred  children,  would  soon  have  a  sensible  effect.  Attending  to  that  kind  of  education  which  consists 
in  teaching  infants  civility  and  politeness,  with  mutual  respect  and  restraint  as  occasion  requires  ;  and 
instructing  grown  children  how  to  work  at  almost  every  thing  likely  to  come  in  their  way,  as  done  in  the 
improved  German  and  Swiss  schools,  would,  independently  of  reading  and  writing,  do  a  great  deal  to  soften 
and  humanise  the  peasant  mind.  Encouragement  should  be  given  to  save  money  for  unforeseen  wants, 
or  against  old  age ;  and  the  certain  effects  pointed  out  of  early  marriages,  followed  by  a  numerous 
ofTspring.  These  and  a  variety  of  similar  means  would  be  productive  of  some  change  of  taste  in  the 
operative  part  of  rural  society. 

7928.  The  introduction  of  manufacturing  establishments,  wherever  it  could  be  properly  done,  would 
contribute  to  the  same  efTect :  those  who  work  at  manufactures,  and  even  common  mechanics,  generally 
live  better,  and  are  better  clothed  and  lodged,  than  the  common  country  labourer ;  therefore  their  example 
would  be  of  use  in  introducing  a  salutary  degree  of  luxury.  "  The  endeavouring  to  impress  on  the  minds 
of  the  lower  classes  the  propriety  of  being  contented  with  the  simplest  and  cheapest  fare,  is  extremely 
pernicious  to  the  best  interests  of  mankind.  Encomiums  ought  not  to  be  bestowed  on  those  who  are  con- 
tented with  mere  necessaries  :  on  the  contrary,  such  indifference  ought  to  be  held  disgraceful.  A  taste 
for  the  comforts,  the  enjoyments,  and  even  the  luxuries  of  life,  should  be  as  widely  diffused  as  possible, 
and,  if  practicable,  interwoven  with  the  national  character  and  prejudices.  This,  as  it  appears  to  us,  is  the 
best  mode  of  attempting  the  amelioration  of  the  condition  of  the  lower  classes.  Luxuries,  and  if  you  will 
have  it  so,  even  wasteful  habits,  are  incomparably  better  than  that  cold,  sluggish  apathy,  which  would 
content  itself  with  what  can  barely  continue  mere  animal  existence."  Mr.  Peel  observed  in  the 
House  of  Commons  that  "  he  thought  it  one  of  the  first  duties  of  the  legislature,  to  do  all  in  its  power 
to  excite  a  taste  in  the  humbler  classes  of  society  for  those  comforts  and  those  enjoyments  —  those 
luxuries,  he  might  add  —  of  civilised  society,  the  desire  for  which,  and  the  habitual  possession  of 
which,  would  form  the  best  guarantee  for  their  good  conduct,  and  the  best  guarantee  that  the  higher 
classes  could  have  for  the  possession  of  their  property  and  their  power,  as  at  present  enjoyed." 
{Manual  of  Cottage  Gardening,  Husbandry,  and  Architecture,  S[C.)  "  In  those  countries,"  Ricardo 
judiciously  observes,  "  where  the  labouring  classes  have  the  fewest  wants,  and  are  contented  with  the 
cheapest  food,  the  people  are  exposed  to  the  greatest  vicissitudes  and  miseries :  they  have  no  place  of 
refuge  from  calamity ;  they  cannot  seek  safety  in  a  lower  station  ;  they  are  already  so  low  that  they  can 
fall  no  lower.  On  any  deficiency  of  the  chief  article  of  their  subsistence,  there  are  few  substitutes  of 
which  they  can  avail  themselves,  and  dearth  to  them  is  attended  with  almost  all  the  evils  of  famine." 
[Sup.  Encyc.  Brit.  art.  Corn  Laws.)  Such  is  the  case  in  Ireland,  where,  amidst  the  germs  of  the  greatest 
riches  and  luxury,  the  inhabitants  are  contented  to  live  on  less  than  any  other  people  in  the  world. 

79.'9.  The  taste  of  the  superior  patrons  of  agriculture  is  to  be  improved  by  visiting  the  best  cultivated 
districts,  reading  agricultural  works,  attending  agricultural  societies,  and,  above  ail,  by  cultivating  a  farm, 
and  establishing  on  it  a  systematic  order  and  regularity  in  every  detail.  Let  such  observe  the  hedges, 
gates,  verges  of  fields,  and  the  beautiful  rows  of  turnips,  of  Berwickshire  or  Northumberland  ;  the  cor- 
rectly  drilled  beans  of  East  Lothian  ;  and  the  live  stock  of  Leicestershire.  But  few  are  the  pro|)rictors  of 
lands  who  either  employ  a  proper  bailiff  or  demesne  steward  ;  and  of  those  who  do,  how  few  who  do  not 
limit  and  fetter  them  in  their  operations,  or  else  neglect  them  and  leave  them  to  sink  into  that  supine  state 
in  which  the  uppermost  wish  is  to  enjoy  the  comforts  of  the  situation  with  the  least  possible  degree  of  exer- 
tion !  Some  proprietors  desire  to  have  their  home  farm  managed  with  a  view  to  profit,  as  the  cheapest  way 
of  getting  hay,  str.aw,  mutton,  &c.  ;  these  are  sordid  patrons.  A  home  farm  ought  to  combine  an  elegant 
orderly  style  of  management,  high-kept  horses,  harness,  implements,  &c.,  well  clothed  servants,  and  every 
thing  in  a  superior  style  to  what  is  seen  on  common  farms.  Particular  attention  ought  to  be  paid  to  the 
buildings,  which  should  combine  architectural  design,  fitness,  strength,  and  elegance  ;  the  roads  ought  to 
be  like  approaches  to  a  mansion  ;  the  hedges  like  those  of  gardens ;  the  green  verges  round  the  fields  kept 
mown  like  lawns  or  grass  walks,  and  the  ditches,  bridges,  and  gates  in  corresponding  neatness  ;  the  finest 
trees  ought  to  be  encouraged  in  jiroper  situations,  and  correctly  pruned  ;  substantial  watering  places 
formed  and  kept  supplied  ;  every  operation  on  plants,  or  the  ground,  performed  in  a  garden-like  manner ; 
and  no  individual  of  any  species  of  stock  kept,  of  which  a  drawing  might  not  be  taken  and  preserved  as  a 
beauty.  Even  the  dress  and  deportment  of  the  servants  on  such  a  farm  ought  to  harmonise  with  the  rich 
culture,  orderly  display,  and  high  keeping  of  the  whole. 
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Chap.   II. 

Improvement  of  ^Igrictdiiu-e,  by  the  heller  Educalion  of  those  who  are  engaged  in  it  as  a 

Profession. 

7930.  Hi/  educalion  is  generally  understood  that  portion  of  knowledge  which  is 
obtained  at  schools;  but  in  a  more  extended  sense  (as  Mills  observes i,  it  may  be 
defined  the  means  which  are  employed  to  render  man  competent  for  pur:  uing 
the  part  which  he  undertakes  to  perform  in  life,  with  increased  satisfaction  to  himself 
and  others.  Education  may  thus  be  considered  as  extending  to  every  thing  which 
operates  on  the  body  or  mind,  from  the  earliest  periods  of  our  existence  to  the  final 
extinction  of  life.  It  is  unnecessary  here  to  embrace  the  subject  in  its  full  extent ; 
but  we  sliall  offer  some  remarks  on  the  education  of  practical  men  in  general,  on 
the  professional  education  of  an  agriculturist,  and  on  the  general  conduct  and  economy 
of  his  life. 

Sect.  I.     Degree  of  Knowledge  which  may  be   attained  by  Practical  Men,  and  general 
Powers  of  the  human  Mind  as  to  Attainments. 

7931.  The  kind  and  degrre  of  education  that  we  think  ought  to  be  given  to  every  human  being  in  this 
and  in  every  country,  and  in  every  state  of  civilisation,  may  be  thus  defined  :  —  All  the  knowledge  and 
accomplishments  that  a  child's  body  or  mind,  and  the  state  of  knowleitge  and  the  art  of  teaching  at  the 
time,  will  admit,  previously  to  the  age  of  puberty  ;  giving  preference  to  those  branches  of  knowledge  con- 
sidered the  most  useful,  and  those  accomplishments  and  manners  considered  the  most  humani:sing, 
by  the  wise  and  good  of  the  age.  It  seems  unreasonable  to  employ  any  child  in  aiding  to  procure  the 
means  of  its  subsistence,  or  that  of  its  parents,  before  the  age  of  puberty.  Previously  to  that  age,  by 
means  of  infant  schools,  and  of  the  adoption  of  the  various  improvements  that  have  been  recently  made 
in  modes  of  teaching,  all  that  is  worth  knowing  may  be  taught  more  effectually  than  common  reading, 
writing,  and  arithmetic  are,  during  the  same  time,  by  the  common  methods.  Man,  so  trained  and 
instructed,  and  living  under  an  enlightened  government,  will  become  as  different  an  animal  from  what 
he  is  at  present,  even  in  Britain,  as  the  most  enlightened  modern  moralist  and  philosopher  of  Europe 
is  from  an  4^frican  savage.  "  It  is  not  necessary,"  says  Lcquinio,  writing  in  1792,  "  to  render  an  agricul- 
tural labourer  a  learned  man  ;"  but  I  am  well  assured,  from  my  own  experience,  that  the  knowledge  of 
every  thing  useful,  and  of  much  that  is  agreeable,  both  in  knowledge  and  manners,  is  perfectly  consistent 
with  a  life  of  labour  in  the  fields.  l!ut  hitherto  the  education  of  the  labouring  classes  in  the  country  has 
proved  rather  an  obstacle  to  the  developement  of  reason  than  otherwise.  Eight  or  ten  years  are  employed 
in  filling  the  head  of  a  child  with  chimeras  and  prejudices,  which  twenty  years  of  study  will  scarcely  suc- 
ceed in  entirely  rooting  out.  It  remains  for  national  philosophical  institutions  to  destroy  this  national 
evil ;  and  we  shall  one  day  have  under  the  thatched  cottage  of  the  country  hamlet  thinking  men  endowed 
with  reason,  and  capable  at  once  of  taking  a  part  in  the  political  and  moral  affairs  of  their  country,  and 
holding  the  plough  or  guiding  the  cart  on  their  own  farm,  "  11  faut,"  says  this  admirable  writer,  "  que 
les  premieres  legons  soient  I'apprentissage  dcs  droits  de  I'homme,  et  qu'ils  soient  enseign^s  sans  «ucun 
melange  des  perfides  principes  du  fanatisme  et  des  fruits  barbares  des  gothiques  prejuges,  rie  quelqu' espeee 
que  ce  puisse  Stre.  IJes  notions  de  la  raison  et  du  bon  sens  tombent  sous  tons  les  intellects.  Les  droits  de 
I'homme  interessent  tons  les  individus,  et  I'esprit  et  le  coeur  seront  bieiitut  d'accord  pour  s'en  faire  une 
science  imperissable;  gravts  une  fois,  je  le  repete,  ils  ne  s'effaceront  jamais;  ils  se  congoivent  avcc 
aisance,  et  ils  se  fixeront  bien  plus  solidement  que  ces  antiques  assertions  donnees  sur  la  foi  d'autrui,  et 
transmises  a  travers  les  t^nfebres  des  siecles  les  plus  obscurs  ;  assertions  ridicules,  et  qui,  pour  la  plupart, 
n'ont  seulement  pas  en  leur  la  simple  vraisemblance ;  ils  se  fixeront,  sur-tout,  parcequ'ils  seront  ais(;ment 
et  avantageusement  compares  a  toutes  ces  faussettes  miraculeuses  et  foUcs  dont  le  ntant  alors  ^clatera 
pour  tous,  et  parcequ'ils  seront  encore  plus  avantageusement  mis  en  parallf^le  avec  ces  mysttres  absurdes 
que  I'homme  ne  pouvait  admettre  qu'en  rejetant  I'evidence,  et  en  se  depouillant  totalement  de  son  intel- 
ligence et  de  sa  raison.  C'est  par  ce  simple  enscignement  que  s'elfevera  tout  d'un  coup  dans  nos  campagnes 
une  espfce  raisonnante  et  libre.  Sortie,  par  cette  creation  morale,  du  cahos  tcnebreux,  et  de  I'existence 
It'thargiiiue  oii,  depuis  le  commencement  des  sifecles,  elle  croupissait  sous  le  joug  de  tous  les  impudens 
habiles  qui  se  pcrmettaient  de  la  dominer,  nous  la  verrons  une  race  nouvelle,  intelligente  et  bardie,  laisser 
un  espace  incommensurable  entr'elle  et  les  gt'ntrations  qui  I'ont  precedte."  (Les  Preju^is  dn'truits,  par 
J.  il/.  Lcquinio.  Paris,  1792.  Parochial  Institutions  ;  or,  an  Outline  of  a  Plan  for  a  National  Edu. 
cation  Eitablistiment,  S;c. :  and  Dcs  Etuhlisicmcjis  pour  I'Educaiion  Publique  en  Baviire,  dans  le  If'ur- 
temlierg,  et  dans  le  Pays  de  Bade.) 

7932.  A  high  and  equal  degree  qf  education  has  some  powerful  advocates  in  North  America,  and,  it  is 
thought  by  many,  will,  at  no  distant  period,  be  adopted  in  several  of  the  states.  The  New  York  Daily  Sentinel 
and  the  Working  Man's  Advocate  are  two  of  several  newspapers  which  support  what  are  called  '  working 
men's  measures.  "  Among  these  the  first  and  most  important  is  a  "  republican  education,  free  for  all, 
eqvial  for  all,  and  at  the  expense  of  all ;  conducted  under  the  guardianship  of  the  state,  at  the  expense  of 
the  state  ;  embracing  every  branch  of  useful  instruction,  moral,  intellectual,  and  operative,  and  extending 
to  the  entire  protection,  maintenance,  and  guidance  of  children  and  youth,  male  and  female,  without  dis- 
tinction of  class,  sect,  or  party,  or  reference  to  any  of  the  arbitrary  distinctions  of  the  existing  state  of 
society."  {Six  Essays  on  Public  Education,  New  York,  1S30  ;  Cooper's  Lectures  on  Political  Economy,  as 
quoted  in  the  Spectator,  Dec.  4.  1830:  and  (jard.  Mag.  vol.  vii.) 

7933.  This  high  and  equal  degree  of  education  we  consider  to  be  as  much  the  birthright  of  a  child  in  a 
community  where  there  is  a  high  degree  of  civilisation,  as  food  and  clothes  are  its  birthright  in  the  rudest 
state  of  society  ;  because,  without  it,  a  man  or  woman  is  ushered  into  society  without  a  fair  chance  of  being 
able  to  procure  those  means  of  subsistence  and  of  happiness  which  belong  to  human  nature  under  the  given 
degree  of  civilisation  ;  in  short,  without  a  fair  chance  of  making  the  most  of  life.  To  introduce  an  igno- 
rant youth  into  a  highly  civilised  country,  under  the  supposition  that  he  could  obtain  the  requisite  degree 
of  prosperity  and  happiness,  would  be  more  absurd  tjian  to  turn  an  educated  child  into  a  country  of 
savages.  This  is  one  view  ol  the  subject,  and  it  is  a  view  on  which  all  who  can  afford  the  expense  act 
with  respect  to  their  own  children.  If  we  regard  the  subject  in  the  light  of  humanity,  and  the  sympathy 
of  one  part  of  society  with  another,  this  principle  will  equally  dictate  the  duty  of  bestowing,  as  iar  as 
practicable,  that  good  on  others  which  we  feel  to  be  a  good  in  ourselves,  and  which  we  are  convinced 
would  add  to  the  general  happiness.  Viewed  as  a  matter  of  public  policy,  and  considering  that  the  grand 
object  of  every  government  ought  to  be,  with  reference  to  its  subjects,  their  happiness  and  prosperity; 
.and,  with  reference  to  other  governments,  its  own  stability  ;  reason  dictates  the  use  of  the  most  important 
means  for  gaining  these  ends  ;  and  that  it  would  be  prudent,  no  less  than  just,  in  government  so  to  legis- 
late, as  that  every  individual  subject  should  have  the  degree  of  education  above  defined.     Let  none. 
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therefore,  exist  in  society  who  have  not  their  minds  matured  by  the  care  and  culture  of  pub.ic  teachers, 
as  their  bodies  are  by  the  nourishment  and  clothing  of  their  parents.  The  religious  and  humane  owe  this 
to  the  poor  as  a  part  of  human  nature  ;  the  benevolent,  as  sympathising  with  the  miseries  they  sutler; 
the  enlightened,  in  order  to  raise  them  to  their  rank  in  the  scale  of  creation  ;  the  rich,  to  give  them  a 
greater  chance  of  possessing  property,  in  ortler  tnat  they  may  respect  the  propertv  of  others  ;  the  pru- 
dent, that  they  also  may  become  prurient;  and  government,  that  they  may  not  be  made  the  tools  of 
faction,  foreign  or  domestic.     {Parochial  lustitutious,  Sjc.) 

793+.  Knowledge  gives  pnifer ;  and  if  one  part  of  society  has  the  degree  of  cultivation  desired,  and  the 
other  has  it  not,  it  is  evident  that  there  can  be  very  little  sympathy  between  them.  The  experience  of 
ages  shows  the  contimial  tendency  of  the  powerful  in  wealth  or  in  skill  to  oppress  the  weak ;  and  the 
continual  tendency  of  the  weak  to  re-act  by  personal  force,  by  cunning,  or  by  numbers,  on  the  strong. 
Materials  so  discordant  can  never  form  the  basis  of  a  sound,  healthy,  and  permanent  state  of  society  : 
the  poor  and  ignorant  becoming,  under  such  circumstances,  little  better  than  slaves  to  the  rich  and 
enlightened,  regard  them  as  their  enemies,  and  often  finding  them  to  be  such,  must  and  will  rebel ;  and 
the  result  is,  sooner  or  Liter,  a  subversion  of  so;-iety.  It  would  evidently  contribute  to  the  stability  and 
harmony  of  society  to  moderate  this  action  and  re-action,  by  a  more  equal  distribution  of  power  ;  and, 
as  knowledge  gives  power,  the  most  obvious  and  effectual  way  of  attaining  the  end  proposed  is,  by 
diffusing  such  a  high  and  equal  degree  of  school  education  as  we  h;ive  defined.  It  must  be  evident,  we 
think,  that  the  state  of  society  which  this  degree  of  education  will  sooner  or  later  produce,  will  include 
in  it  every  amelioration  and  happiness  of  which  human  nature,  under  any  given  circumstances,  is 
susceptible.     (Ibid.) 

79->5.  The  knowledge  of  languages,  hidory,  geographi/,  arts,  sciences,  and  literature,  which  an  agricul- 
turist, whether  a  ploughman,  shepherd,  bailiff^  steward,  or  rent-paying  farmer,  daily  occupied  with  his 
profession,  may  acquire  by  his  own  exertions,  provided  he  begins  at  the  earliest  moment,  say  at  fifteen 
years  of  age,  and  continues  to  employ  his  leisure  hours  in  reading  till  he  is  twenty  or  twenty-five,  is  by 
no  means  inconsiderable;  not  that  lie  can  or  need  become  learned;  but,  if  desirous,  he  may  become 
generally  intelligent,  render  himself  fit,  as  far  as  conversation  is  concerned,  for  good  society,  prove 
instructive  and  entertaining  to  others  by  his  conversation,  and  provide  a  reserve  fund  of  enjoyment,  by 
laying  up  a  store  of  ideas  for  reflection  in  misfortune,  disease,  or  old  age. 

■  793l>.  The  utility  of  knoirledge  to  that  part  of  mankind  who  are  doomed  to  a  life  of  mechanical  labour, 
or  rather  who  suffer  themselves  to  be  doomed  to  it,  has  been  questioned ;  it  is  said  to  render  them  dissa- 
tisfied with  their  condition,  to  produce  various  other  evils,  and  at  all  events  in  no  way  to  add  to  their 
happiness  or  the  good  of  society.  To  a  man  whose  business  in  life  is  the  mere  mechanical  performance 
o[  operations  which  any  other  animal  might  perform  if  furnished  with  hands,  education  is  douljtless  less 
necessary  than  to  a  man  whose  business  is  to  direct  the  operations  of  others ;  but  it  does  not  follow,  that 
though  less  necessary,  it  may  not  be  liighly  useful :  if,  for  example,  it  renders  him  dissatisfied  with  his 
condition,  it  will,  at  the  same  time,  be  more  likely  than  any  thing  else  to  lead  him  to  some  proper  mode 
of  improving  it ;  or  if  almost  unimprovable,  education  certainly  will  be  more  likely  than  a  state  of  igno- 
rance to  teach  ))atience  and  submission,  by  enabling  him  to  reflect  on  the  folly  of  grieving  *t  what  is 
inevitable,  and  the  consequences  of  committing  what  is  unjust  or  criminal  to  relieve  himself  •  The  low 
Irish,"  Marshal  remarks,  "  are  sufficiently  dissatisfied  with  their  condition  ;  those  who  know  how  to  alle. 
viate  it  by  emigration,  go  to  Britain  or  America  ;  those  who  know  nothing,  stay  at  home,  commit  acts  of 
violence,  and  are  hanged." 

79  )7.  To  decide  as  to  the  utility  of  knoirledge  to  the  operative  parts  of  society  would  perhaps  require  a 
previous  decision  of  the  question,  "  What  constitutes  happiness  ?  "  The  general  answer  is,  the  exercise  of 
all  our  faculties  of  body  and  mind  :  every  one  who  has  lived  thirty  or  forty  years  in  the  world,  knows 
that  there  is  no  such  thing  as  absolute  happiness  :  the  Prince  de  Ligne,  a  man  of  great  natural  parts, 
with  every  advantage  of  person,  birth,  and  wealth,  and  in  favour  at  all  the  courts  of  Europe ;  fond  alike 
of  war,  literature,  gallantry,  and  agriculture,  and  who  lived  to  be  upwards  of  90  years  of  age,  has  left  on 
record  that  he  was  only  perfectly  happy  two  or  three  times  in  his  life,  and  only  for  a  few  minutes  each 
time.  Forsyth  (Principles  of  Moral  Science,  vol.  i.  chap.  1.)  says  perfect  happiness  is  a  thing  not  to  be 
thought  of;  and  that  all  that  men  and  women  can  do  in  order  to  make  the  most  of  their  existence,  is  to 
occupy  themselves  and  make  progress  in  whatever  they  engage  in  :  progress  in  enjoyment,  or  approxima. 
tion  to  happiness,  is  therefore  the  object  (o  have  in  view. 

79.58.  The  utility  of  knowledge  to  every  human  being  is  consequently,  in  our  opinion,  unquestionable,  on 
the  mere  principle  of  adding  to  enjoyment ;  nor  do  we  believe  that  there  is  more  danger  from  excess  of 
knowledge  in  any  patticular  class  of  society,  high  or  low,  than  there  is  from  excess  in  their  eating  or 
drinking.  A  number  of  men  possessed  of  property  or  power  by  inheritance,  favour,  or  chance,  who  are 
very  conscious  that  they  never  could  have  acquired  those  advantages  by  the  common  competition  of  talent 
and  industry,  and  who  are  in  fact  wrai)t  up  in  selfishness,  are  naturally  jealous  of  the  progress  of  know, 
ledge;  their  secret  maxim  is  to  keep  down  the  lower  orders,  and  to  impress  on  their  minds  only  the 
duties  of  loyalty,  religion,  and,  as  Vancouver  adds,  hard  work.  This  monopoly  of  power  and  knowledge, 
however,  cannot  be  maintained  for  ever,  and  in  every  country  it  is  found  rapidly  yielding  to  the  general 
progress  of  society.  It  is  only  those  who  have  to  dread  this  progress  that  fear  the  diSusion  of  education 
and  liberal  principles. 

7939.  Education  in  all  countries,  in  as  far  as  it  has  been  carried,  has  had  the  effect  of  rendering  the  poor 
content.  Compare  the  poor  of  Sweden  and  Germany  with  those  of  England.  The  uneducated  are  prone 
to  consider  wealth  and  happiness  as  synonymous,  a  delusion  which  knowledge  quickly  dispels ;  philosophy 
teaches  its  fallacy,  and  history  exemplifies  it.  For  our  own  part,  we  can  see  nothing  in  education  but 
increased  security  to  the  rich,  and  increased  happiness  to  the  poor.  One  of  the  great  evils  which  at  pre- 
sent afflict  society  in  this  country  is  over-production  ;  not  only  of  manufactured  poods,  but  also  of  iiuman 
beings.  We  are  apt  to  believe  that  even  this  calamity  might  be  remedied,  if  every  labourer  in  the 
country  considered  a  high  and  equal  degree  of  education  as  a  necessary  of  life,  and  no  more  to  be  dis- 
pensed with  in  a  child  than  food  or  clothing ;  as  in  that  case  he  would  not  think  of  marrying  till  he  could 
bestow  this  degree  of  education  on  his  children.  If  any  labourer  acted  otherwise,  he  would  bring  himself 
into  disgrace  among  his  own  class ;  he  would  suller  a  loss  of  reputation  for  good  .sense  and  good  taste  ;  and 
his  wife  and  himself  would  no  longer  be  able  to  associate  with  their  neighbours,  either  from  the  extraor- 
dinary exertions  which  they  must  make,  in  order  to  educate  their  children  up  to  the  general  level,  or  in 
consequence  of  not  being  able  to  do  so,  and  having  it  done  for  them  by  the  parish  as  paupers.  The  dread 
of  the  reflections  and  neglect  of  the  children  when  they  arrived  at  maturity,  and  found  that  they  were 
indebted  to  the  parish  more  than  to  their  parents  for  their  education,  and  that  they  had,  in  fact,  to  jiay 
the  parish  for  this  education  themselves,  would  also  act  as  a  powerful  inducement  to  prudential  conduct. 
Besides,  when  parents  themselves  have  once  enjoyed  the  degree  of  education  defined,  they  will  consider 
it  cruel  and  unjust  not  to  bestow  the  same  degree  of  education  on  their  children.  This  is,  in  fact,  the 
feeling  of  all  educated  parents  ;  and  one  great  object  that  we  have  in  view  is  to  communicate  the  same 
feeling  to  the  very  lowest  member  of  society  We  are  justified  in  concluding  that  universal  education 
woulil  do  so,  by  what  actually  takes  place  at  present  among  the  educated  classes.  (^Parochial  Institu- 
tions, SfC.  ;  and  The  Objects  tu  be  obtained  by  liefuryn  in  ParliatnetU,  S(C.) 

7940.  The  terms  knoirledge  and  ignortince  are  entirely  re'ative  :  the  knowledge  of  a  modern  chemist's 
porter  would  have  subjected  him  to  be  hanged  and  binned  in  the  days  of  the  first  popes  ;  and  any  brick- 
layer's labourer  of  the  present  day,  who  reads  the  London  newsjiapcr.*,  has  more  correct  ideas  of  the  prin. 
ciples  of  political  economy  than  nine  tenths  of  the  nobility  in  Russia  and  Sjiain.  It  is  impossible  to  set 
limits  to  the  knowledge  which  may  be  obtained  by  those  who  are  destined  even  to  the  most  severe  and 
constant  labour ;  the  intelligence  of  the  miners  in  Scotland  and  Sweden  may  be  referred  to  as  proofs 
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The  miners  at  Leadhills  have  a  regular  hbrary  and  reading  society ;  and  the  works  they  make  choice  of 
are  not  only  histories,  voyages,  travels,  &c.  but  even  works  of  taste,  such  as  the  British  classics,  and  best 
novels  and  romances.  The  degree  to  which  knowledge  will  prevail  among  any  class  of  labouring  men 
will  depend  jointly  on  their  own  ambition,  on  the  demand  for  knowledge,  or  the  reputation  in  which  it  is 
held,  and  on  the  opportunities  of  acquiring  it.  A  dull,  stupid  person,  with  little  native  activity,  will  never 
desire  to  know  more  than  what  enables  him  to  supply  the  ordinary  wants  of  life  ;  but  where  the  workmen 
of  any  art  are  required  to  have  technical  knowledge  of  any  particular  kind,  they  will  be  found  invariably 
to  possess  it  Thus  carpenters  and  masons  require  some  knowledge  of  the  mechanical  principles  of  archi- 
tecture, and  working  engineers  of  the  strength  of  materials;  and  these  kinds  of  knowledge  are  acquired 
by  them  without  an  hour's  interruption  of  their  daily  labour  :  on  the  contrary,  the  habit  of  evening  study 
renders  them  more  steady,  sober,  and  industrious  than  other  workmen  :  than  bricklayers  and  paper- 
hangers,  for  example,  whose  employments  require  much  less  intellectual  skill.  If  every  cook-maid, 
before  she  could  obtain  a  first-rate  place,  were  required  to  be  able  to  read  Apichis  in  the  original 
tongue,  there  would  be  no  want  of  learned  cooks  ;  and  if  no  bailiff  could  obtain  a  first-rate  situation  who 
had  not  written  a  thesis  in  Greek,  or  who  had  not  made  the  tour  of  Europe,  there  would  soon  be  found 
abundance  of  bailiffs  so  qualified.  A  Caledonian,  when  he  comes  to  the  low  country,  soon  acquires  the 
English  tongue,  and,  if  he  has  been  taught  Latin,  thus  knows  three  languages.  The  servants  at  the  inns 
on  some  parts  of  the  Continent,  frequented  by  different  nations,  often  acquire  a  moderate  knowledge  of 
three  or  four  languages:  a  late  custom-house  ofticer  on  the  island  ofCronstadt  spoke  and  wrote  ten  lan- 
guages ;  and  the  bar-maid  at  the  hotel  de  Londres,  at  which  we  lodged  in  Moscow,  in  1814,  could  make 
herself  intelligible  in  Swedish,  Russian,  Polish,  German,  French,  Italian,  and  English. 

7941.  The  certain  ivay  of  obtaining  any  thing  is  to  be  impressed  with  the  necessity  of  possessing  it, 
either  to  avoid  the  evil  of  being  without  it ;  or  to  satisfy  the  desires  of  others  as  to  ourselves;  or  our  own 
desires.  There  is  scarcely  any  tiling  a  rational  man  can  desire  that  he  may  not  obtain,  by  maintaining  on 
his  mind  a  powerful  impression  of  the  necessity  of  obtaining  it ;  pursuing  the  means  of  attainment  with 
unceasing  perseverance,  and  keeping  alive  that  enthusiasm  and  ardour  which  always  accompany  powerful 
desires.  All  may  not  acquire,  by  the  same  degree  of  labour,  the  same  degree  of  eminence  ;  but  any  man, 
by  labour,  may  attain  a  knowledge  of  all  that  is  already  known  on  any  subject,  and  that  degree  of  know- 
ledge is  respectable  ;  what  many  never  attain  to,  and  what  few  go  beyond. 

7942.  The  grand  drawback  to  every  kind  of  improi'ement  is,  the  vulgar  and  degrading  idea  that  certain 
things  are  beyond  our  reach ;  whereas  the  truth  is,  every  thing  isattainable  by  the  employment  of  means ; 
and  nothing,  not  even  the  knowledge  of  a  common  labourer,  without  it :  there  are  many  things,  which  it 
is  not  desirable  to  wish  fdr,  and  which  are  only  desired  by  men  of  extraordinary  minds  ;  but  let  no  man 
fancy  any  thing  is  impossible  to  him,  for  this  is  the  liane  of  all  improvement.  Let  no  young  plough- 
man, therefore,  who  reads  this,  even  if  he  can  but  barely  read,  imagine  that  he  may  not  become  eminent 
in  any  of  the  pursuits  of  life  or  departments  of  knowledge,  much  less  in  those  of  his  profession  :  let  him 
never  lose  sight  of  this  principle  —  that  to  desire  and  apply  is  to  attain,  and  that  the  attainment  will  be  iu 
proportion  to  the  application. 

Sect.  II.      Professional  Education  of  Agricullurisls. 

7943.  In  order  that  a  professional  man  should  excel  as  such,  every  other  acquirement  must  be  kept  sub- 
servient to  that  of  his  profession.  No  branch  of  knowledge  should  be  purs\icd  to  any  extent  that,  either 
of  itself,  or  by  the  habits  of  thinking  to  which  it  gives  rise,  tends  to  divert  the  mind  from  the  main  object 
of  pursuit;  something,  it  is  true,  is  due  to  relaxation  in  every  species  of  acquirement ;  but  judicious 
relaxation  only  serves  to  whet  the  appetite  for  the  vigorous  pursuit  of  the  main  object.  By  the  pro- 
fessional education  of  agriculturists,  we  mean  that  direction  of  their  faculties  by  which  they  will 
best  acquire  the  science  and  manual  operations  of  agriculture,  and  we  shall  suppose  agricultural 
pupils  generally  to  have  no  other  scholastic  education  than  some  knowledge  of  reading,  writing,  and 
arithmetic. 

7944.  A/l  young  men  who  intend  embracing  agriculture  as  a  profession,  whether  as  ploughmen,  bailiffs, 
stewards,  land-valuers,  or  rent-paying  farmers,  ought  to  undergo  a  course  of  manual  labour  for  one  year 
or  more,  in  order  to  acquire  the  mechanism  of  all  agricultural  operations  When  the  pupil  is  not 
destined  for  any  particular  county,  then  he  should  be  sent  to  a  farmer  in  a  district  of  mixed  agriculture  ; 
as,  for  example.  East  Lothian,  where  he  would,  if  placed  in  a  wheat  and  bean  culture  farm,  see  at  no  great 
distance  the  turnip  system  and  feeding,  and  a  few  miles  of}',  the  mountain  sheep-farming  or  breeding  : 
when  the  pupil  is  intended  to  be  settled  in  any  particular  county,  he  ought  to  be  sent  to  a  county  as  near 
as  possible  of  similar  soil  and  climate,  where  the  best  practices  are  in  use ;  as  from  all  the  turnip  counties, 
pupils  should  go  to  Northumberland  or  Berwickshire;  from  the  clay  counties  to  East  Lothian,  or  the 
Carse  of  Gowrie ;  from  a  mountainous  district  to  the  Cheviot  hills,  and  Tweeddale,  &c. 

7945.  The  term  of  apprenticeship  completed,  the  future  time  of  the  pupil  ought  to  be  regulated  accord- 
ing to  the  ultimate  object  in  view  :  if  he  is  intended  for  a  ploughman,  shepherd,  or  hedger,  perhaps  to 
introduce  new  practices  in  other  counties,  he  may  remain  for  a  year  or  two  longer  with  other  masters  in 
the  same  district,  in  order  not  merely  to  acquire  but  to  habituate  himself  to  all  the  improved  operations 
and  practices.  If  he  is  intended  for  a  bailiff,  then,  after  having  been  two  years  on  one  character  of  farm, 
let  him  engage  himself  for  a  second  two  years  in  a  district  of  an  opposite  or  at  least  of  a  different  cha- 
racter ;  and  for  a  third  two  years,  on  a  third  character.  There  are,  as  already  shown,  only  three  descrip- 
tions of  farming  in  Britain  :  the  bean  and  clover,  or  clay.land  farming,  which  includes  feeding  by  soiling; 
the  turnip  farming,  which  includes  feeding  both  by  soiling  and  pasturage  ;  and  the  hill,  or  mountain,  or 
pasture  farming,  which  includes  all  the  varieties  of  breeding.  A  young  man  therefore  of  ordinary  intel- 
lect, who  has  worked  two  years  in  East  Lothian  on  a  clay  farm,  two  years  in  the  lower  Berwickshire,  or 
in  the  low  part  of  Northumberland,  and  two  years  on  the  Northumbrian  hills,  must  have  a  very  competent 
knowledge  of  that  part  of  agriculture  known  as  farming  or  husbandry. 

7943.  The  higher  branches  of  agriculture,  or  what  may  be  caMeA  the  engineering  valuing,  and  estate- 
agency  departments,  can  only  be  completely  acquired  by  first  going  through  the  course  above  described, 
as  suitable  for  bailiffs  and  common  stewards,  and  next  placing  themselves  under  an  eminent  steward, 
land  valuator,  drainer,  road  engineer,  irrigator,  &c.  as  the  case  may  be ;  making  choice  of  a  steward  who 
has  extensive  woods  and  plantations,  and  also,  if  possible,  some  quarries,  fisheries,  or  even  mines  under 
his  care,  and  of  s  land  valuer  or  drainer  in  full  employment.  When  a  solid  foundation  is  laid  by  a 
thorough  practical  knowledge  of  all  the  operations  of  common  agriculture,  the  higher  part  is  attained 
with  ease,  and  may  be  practised  with  confidence ;  but,  on  the  contrary,  when  young  men  who  know 
nothing  of  common  country  work  are  sent  direct  from  school,  or  from  an  attorney's  oltice,  to  a  land 
steward  or  agent,  in  order  to  acquire  the  art  of  managing  landed  estates,  the  worst  consequences  may 
be  dreaded,  both  to  the  proprietors  and  the  occupiers  of  the  territory  which  may  be  subjected  to  them. 
The  condition  of  many  estates  and  tenants,  managed  by  attorneys,  may  be  referred  to  in  proof  of  our 
assertion. 

7947.  Young  mcti  intended  as  rent-paying  fart/iers,  after  two  years'  labour  as  common  servants, 
should  be  kept  as  assistant  bailiffs  on  other  farms,  till  they  are  at  least  '25  years  of  age  :  no  young  man, 
in  our  opinion,  ought  to  be  put  in  a  farm  on  his  own  account,  or  employed  as  a  master  bailiff,  at  an 
earlier  period. 

7948.  In  ail  cases  when  young  ?nrra  are  destined  for  particular  purposes,  they  should  be  sent  chiefly  to 
particular  districts ;  as,  for  example,  young  men  intended  for  road-surveyors,  to  where  roads  are  best 
managed,  drainers  to  a  draining  country,  embankers  to  Lincolnshire,  warpers  to  the  Humber,  irrigators 
to  South  Cerney,  hedgers  to  BcrwickshiV",  wt>oiimeii  and  foresters  to  Dunkeld,  or  Blair  in  Athol,  &c.     It 
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would  contribute  much  to  the  improvement  of  agriculture  in  the  backward  counties,  if  landed  gentlemen 
would  prevail  on  their  tenants  to  send  their  sons  as  apprentices,  or  even  as  ploughmen  or  farm  labourers, 
to  the  improved  counties;  or  if  lads  brought  up  by  the  parish  were  sent  there  with  a  view  to  their 
acquiring  the  use  of  the  improved  implements. 

79-19.  IVhatcver  is  the  khid  vf  pyofisiiuniil  knowledge  to  be  acquired,  the  means  of  attainment  is  the 
pupil's  paying  such  attention  to  what  he  sees  and  hears  as  to  fix  it  in  his  memory.  One  of  the  first  things, 
therefore,  that  a  young  man  should  do  is  to  cultivate  the  faculty  of  attention,  which  he  may  do  every 
hour  of  the  da)',  by  first  looking  at  an  object  and  then  shutting  his  eyes,  and  trying  whether  he  recollects 
its  magnitude,  form,  colour,  &c. ;  whether  he  would  know  it  when  he  saw  it  again,  and  by  what  special 
mark  or  marks  he  would  know  it  or  describe  it.  When  he  goes  from  one  part  of  the  farm  to  another,  or 
is  on  a  walk  or  journey,  let  him  pay  that  degree  of  attention  to  every  thing  he  sees  and  hears,  which  will 
enable  hira  to  give  some  account  of  them  when  returned  from  his  walk  or  journey;  and  let  him  try 
next  day,  or  some  days  afterwards^  if  he  can  recollect  what  he  had  seen  then,  or  at  any  particular  time 
and  place. 

7950.  The  attention  to  be  exercised  in  such  a  tray  as  to  impress  the  memory,  and  enable  the  observer  or 
hearer,  not  only  to  recollect  objects,  but  to  describe  them,  must  be  exercised  systematically.  A  thing  or 
a  discourse  must  be  attended  to,  not  only  as  a  whole,  but  as  a  composition  of  parts ;  and  these  parts  must 
be  considered  not  only  as  to  their  qualities  of  dimension,  colour,  consistency,  &c.,  but  as  to  their  relative 
situation  and  position.  To  be  able  to  give  an  account  of  a  town  or  village,  for  example,  the  first  thing  is 
to  get  a  general  idea  of  the  outline  of  its  ground-plan,  which  may  be  done  by  looking  from  a  church 
tower  or  adjoining  hill;  next,  its  relative  situation  lo  surrounding  objects,  as  what  hills,  or  woods,  or 
waters  join  it,  and  in  what  quarters  ;  next,  the  direction  of  the  leading  street  or  streets  must  be  noticed  ; 
then  the  intersecting  or  secondary  streets,  the  principal  public  buildings,  the  principal  private  ones,  where 
the  lowest  houses  and  narrowest  streets  are  sit  lated,  and  what  is  the  character  of  the  greatest  number  of 
houses  composing  the  whole  assemblage 

7951.  To  treasure  up  in  the  mind  the  characteristic  marks  of  particular  varieties  and  subvarieties  of  stock 
is  a  most  important  part  of  an  agriculturist's  professional  education.  To  do  this  effectually,  some  know- 
ledge of  sketching  is  of  great  use,  and,  if  possible,  ought  to  be  acquired  by  every  person  intending  to  fill 
the  situation  of  bailiff  or  steward.  The  knowledge  of  soils,  plants,  and  their  culture  is  a  very  simple 
business  compared  with  the  knowledge  of  stock,  which  is  not  only  of  difficult  and  tedious  acquirement, 
but  easily  forgotten  or  lost :  for  one  gentleman's  bailiff  that  knows  any  thing  of  stock  there  are  at  least  a 
score  that  know  nothing. 

7952.  hi  connection  with  professional  studies,  the  pupil  may  find  it  necessary,  if  his  education  has  been 
neglected,  to  go  on  at  his  leisure  hours  with  all  the  usual  branches  of  education,  either  assisted  by  books 
alone,  or  by  books  and  the  best  assistance  he  can  procure.  If  his  school  education  has  extended  to  arith 
metic,  mensuration,  mathematics,  and  drawing,  he  should  occupy  himself  in  acquiring  a  knowledge  of 
botany,  zoology,  geology,  and  mineralogy,  without  a  tolerable  knowledge  of  each  of  which  he  will  ever 
be  in  the  dark  among  modern  agriculturists,  and  in  reading  books  on  the  subject.  Next,  let  him  study 
the  various  arts  and  manufactures  that  have  any  relation  to  agriculture,  and  store  his  mind  with  all  he 
can  acquire  from  one  of  the  best  general  Encyclopwdias,  as  that  of  Rees,  or  the  Encyclopedia  Britannica, 
with  its  excellent  supplementary  volumes.  If  he  will  go  farther,  and  if  he  wishes  to  know  the  extent  to 
which  he  may  go,  he  may  consult  what  we  have  advanced  on  the  subject  of  education  in  the  Encycloptedia 
of  Gardening. 

Sect.  III.      Conduct  and  EcononiTj  of  an  AgriciiUurist' s  Life. 

7953.  A  plan  for  the  general  conduct  qf  life  should  be  fixed  on  by  every  one  when  he  arrives  at  man. 
hood,  and  steadily  pursued  for  the  time  to  come  :  most  commonly  such  a  plan  is  formed  by  the  parents 
soon  after  the  child's  birth,  and,  at  the  latest,  when  the  boy  is  taken  from  school.  The  boy  arrived  at 
manhood,  however,  is  entitled  to  examine  this  plan,  and  amend  it,  or  devise  another  more  congenial  to  his 
own  notions  ;  but  the  risk  of  any  change  of  this  sort  by  persons  so  young  and  inexperienced  is  so  great, 
that  no  youth  ought  to  venture  on  it  without  the  utmost  consideration,  and  the  firmest  persuasion  in  his 
own  mind  :  where  the  parent  has  done  his  duty,  such  changes  of  plan  will  not  often  be  attempted;  for,  by 
the  early  infusion  into  the  mind  of  a  child  of  ideas  relative  to  the  pursuit  that  is  intended  for  him,  a 
taste  for  that  pursuit  or  employment  will  grow  up  with  him,  and  become  as  it  were  his  own  natural  inclin- 
ation. This  will  happen  in  most  cases,  but  in  some  children  the  bias  or  force  of  nature  for  some  parti- 
cular purpose  is  so  strong,  that  by  no  parental  intreaties  or  reasoning  can  it  be  overcome  ;  even  where  a 
sense  of  duty  induced  compliance  with  a  p.irent's  wishes  for  a  time,  the  dormant  inclination  has  at  last 
broke  out  and  taken  the  lead.  In  such  cases,  the  parent  may  generally  conclude,  that  where  the  pursuit 
or  purpose  is  not  bad,  the  force  of  natural  inclination  will  be  more  likely  to  command  success  than  the  in- 
fluence of  parental  authority  ;  and  that  a  pursuit  or  business,  commonly  of  little  profit  or  repute,  will  be 
more  profitable  and  respectable  when  followed  by  a  genius  powerfully  impelled  to  it,  than  a  profitable  and 
reputable  business  followed  by  any  one  against  his  inclination. 

7954.  The  plan  and  conduct  of  life  are  in  most  cases  determined  by  accidental  circumstances.  The  son 
of  the  labouring  man  grows  up  without  any  regular  training  or  education  for  a  particular  end,  and  finds 
himself  at  the  age  of  manhood  engaged  in  rural  labour,  and  apparently  incapable  of  any  other  ;  his  notions 
and  his  ambition  are  so  limited  that  he  dare  not  venture  to  desire  a  change  for  the  better  ;  for  no  man 
ever  desires  that  which  he  thinks  it  impossible  to  attain,  and  the  mere  idea  of  thij  impossibility,  however 
erroneous,  effectually  restrains  ttie  attempt  at  improvement.  The  life  of  the  ploughman  or  labourer, 
much  as  it  differs  from  that  of  a  man  of  eminent  natural  powers  and  superior  education,  is  capable  of 
much  amelioration  by  being  directed  to  a  suitable  end  or  object  as  the  ultimatum,  or  in  other  words,  by 
proceeding  on  a  plan ;  plan  indeed,  as  we  have  elsewhere  observed  {Encyc.  of  Gard.  2d  edit  777S.},  is 
predestination,  as  conduct  is  fate. 

7955.  The  greater  part  of  mankind  enter  on  life  without  any  fixed  plan  or  object  in  view,  or,  if  they  have 
some  general  notion  of  acquiring  wealth  or  distinction,  they  form  no  plan  by  which  it  is  to  be  accom. 
plished  ;  the  consequence  is,  that  such  jiersons,  after  blundering  on  through  their  best  years,  arrive  at  the 
end  without  having  gained  any  thing  but  experience,  now  of  no  use  to  them.  No  man  is  born  in  posses- 
sion of  the  art  of  living,  any  more  than  of  the  art  of  agriculture  ;  the  one  requires  to  be  studied  as  well  as 
the  other,  and  a  man  can  no  more  expect  permanent  satisfaction  from  actions  performed  at  random,  than 
he  can  expect  a  good  crop  from  seeds  sown  without  due  regard  to  soil  and  season.  When  we  look  round 
and  observe  the  quantity  of  misery  in  the  world,  the  greater  proportion  is,  or  seems  to  be,  the  result  of  a 
want  of  plan,  or  of  a  bad  plan  of  life.  How  many  parents  are  unsuccessful  in  their  struggles  to  maintain  a 
large  family,  the  result  of  too  early  marriages  :  how  many  find  themselves  arrive  at  old  age  with  no  other 
resource  for  support  but  charity,  the  consequence  of  want  of  foresight  in  expenditure  :  how  many  are 
suffering  under  poverty,  brought  on  by  their  own  want  of  frugality,  or  positive  extravagance;  or  under 
disease  from  excesses  and  irregularities  committed  in  the  heyday  of  life  :  and  how  many  among  those  not 
born  to  inherit  property,  who,  at  no  period  of  their  life,  have  any  other  alternative  between  hard  labour 
and  deficient  food,  than  disease  and  want !  •,».•. 

7956.  If'ant  of  plan  may  not  in  every  case  be  the  cause  of  all  this  misery,  because  accident  enters  into 
life  for  something,  both  on  the  unfavourable  as  well  as  the  favourable  side  of  the  question  :  but  we  have 
no  hesitation  in  asserting,  that  want  of  plan,  as  a  cause  of  misery,  is  as  ninety-nine  to  a  hundred  :  any 
plan  at  all,  even  a  bad  plan,  is  better  than  none  ;  because  those  who  set  out  on  any  plan  will,  in  all  proba- 
bility, sooner  discover  its  errors  if  a  bad  one,  and  correct  them,  than  those  who  set  out  on  no  plan  will 
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discover  the  want  of  one  and  form  a  good  plan.  The  young  man  who  is  just  setting  out  in  life  may  well 
tremble  at  theconsequencesof  proceeding  on  the  journey  without  the  guide  of  a  judicious  plan  ;  this  plan 
he  must  form  himself,  because  he  alone  feels  what  he  wants,  and  what  he  can  do  to  gratify  them ;  all  that 
we  can  do  is  to  offer  a  few  hints. 

7957.  In  ortler  to  be  able  to  form  a  plan  it  is  previously  necessary  to  determine  the  object  to  be  attamed 
by  it.  Happiness  is  the  object  of  every  action  of  human  life,  and  consists  in  the  gratification  of  certain 
wants  and  desires  :  some  of  these  desiderata  are  peculiar  to  youth,  and  others  to  old  age  ;  but  many,  as 
clothing,  food,  rest,  relaxation,  entertainment,  &c.,  begin  with  the  earliest,  and  continue  to  the  latest 
period  of  life.  All  these  gratifications  are  procured  by  labour;  in  savage  life,  by  hunting,  fishing,  and 
gathering  fruits,  till  the  man,  no  longer  possessing  strength  enough  for  these  labours,  is  obliged  to  lie  down 
and  die  of  want :  in  civilised  society,  thev  are  aUo  obtained  by  labour  ;  but  here  what  is  called  property 
exists,  and  man,  in  the  vigour  of  his  dav's,  when  the  supplies  of  his  labour  are  greater  than  the  demands 
of  his  wants  and  desires,  or  when  he  chooses  not  to  gratify  the  latter  to  the  full  extent  admitted  by  the 
former,  can,  as  it  were,  embody  a  part  of  his  labour,  to  be  made  use  of  when  he  is  no  longer  able  to  per- 
form it  with  ease  :  a  man  in  this  case  is  said  to  arrive  at  independence,  instead  of  want,  as  in  the  case  of 
the  savage,  or  of  beggary,  as  in  the  case  of  the  improvident. 

7M58.  Independence  is  the  grand  object  which  every  man  destined  to  live  by  the  exercise  of  his  labour  or 
talents  ought  to  have  in  view.  At  certain  periods  of  life,  when  the  imagination  is  vivid,  and  health  and 
animal  spirits  in  their  utmost  vigour,  some  may  prefer  present  enjoyment,  mere  animal  gratifications,  or 
imaginary  distinctions,  amatorv  conquests,  titles,  rank,  military  glory,  and  high  literary  or  professional 
reputation  :  it  is  a  noble  attribute  of  our  nature  to  prefer  some  of  these  to  the  mere  accumulation  of 
money  ;  but  a  great  warrior,  poet,  or  painter,  arrived  at  old  age  and  want,  if  the  latter  be  brought  on  by 
common  improvidence,  will  not  find  himself  surrounded  by  many  marks  of  distinction;  and  though  it  may 
possibly  be  some  consolation  to  him  that  the  three  or  four  letters  composing  his  name  will  be  sometimes 
pronounced  together  after  he  is  dead,  yet  it  will  not  be  much. 

79.59.  The  exercise  of  his  profession  is  the  most  rational  mode  in  which  an  agriculturist,  of  whatever 
grade,  can  pursue  independence.  Only  extraordinary  circumstances  can  justify  a  change  of  profession  ; 
in  common  cases  it  indicates  a  want  of  steadiness  of  character,  or  a  want  of  success,  and  the  latter  is 
commonly  attributed  to  want  of  skill ;  it  is  better,  therefore,  to  pursue  unremittingly  the  profession  to 
which  we  have  been  educated,  even  though  we  should  not  be  very  successful  in  it,  than  co  risk  an 
infringement  on  character  by  adopting  another.  The  practice  of  agriculture,  as  we  have  already  seen, 
(7710.)  is  carried  on  bv  three  different  classes,  serving,  commercial,  and  artist  agricolturists  :  on  each 
of  these  classes  we  submit  a  few  hints  to  aid  them  in  forming  a  plan  of  life,  and  regulating  their 
expectations. 

7960.  The  greater  number  qf  agriculturists  must  ever  belong  to  the  lower  grades  of  the  serving  class  ; 
and  act  as  ploughmen,  herdsmen,  shepherds,  hedgers,  woodmen,  and  labourers  of  all-work.  These  form 
the  greater  proportion  of  mankind  in  every  civilised  country,  and  must  ever  remain  the  bulkiest  material 
in  the  social  fabric.  Comparing  one  age  and  country  with  another,  however,  there  may  be  the  greatest 
difference  m  their  intellectual  and  physical  condition.  The  ploughman  of  Russia  is  but  a  remove  from 
his  horse.  The  ploughmen  in  different  parts  of  Britain  are  as  intelligent  as  their  emplovers :  in  Scot- 
land they  have  the  Bible  by  heart,  are  familiar  with  the  history  of  their  country,  and  not  ignorant  of  its 
literature ;  they  lead  a  laborious  life,  but  they  enjoy  the  inestimable  blessings  of  health,  sound  sleep,  and 
peace  of  mind,  till  the  latest  period  ;  they  are  almost  always  independent,  either  from  their  labour,  their 
savings,  or,  in  old  age  or  sickness,  from  the  assistance  they  receive  of  their  children  in  return  for 
what  was  laid  out  on  their  education.  These  men  are  as  happy,  relatively  to  their  capacity  for  happi- 
ness, as  any  other  class  whatever  :  if  their  measure  is  smaller,  it  is  as  full  as  the  largest ;  for  the  essen- 
tial materials  of  comfort  and  happiness  are  the  same  in  all  classes,  and  in  all  classes  a  man's  wants  and 
wishes  accommodate  themselves  to  the  means  of  gratifying  them.  The  rich  have  no  wants,  and  their 
desires  for  the  most  part  are  no  sooner  expressed  than  gratified  ;  the  pains  and  pleasures  of  life  are 
neutralised  into  a  kind  of  insipidity,  till  ennui  brings  on  disease,  which  to  this  class  becomes  a  blessing, 
by  procuring  for  them  the  occupation  of  taking  medicine,  the  duty  of  attending  to  the  doctor's  regula- 
tions, and  the  pleasures  of  convalescence. 

79B1.  Constant  labour,  even  that  of  the  humblest  description  in  the  country,  when  it  is  not  oppressive, 
and  where  it  is  accompanied  with  abundance  of  food,  sufficient  clothing,  and  good  health,  is  by  no  means 
inconsistent  with  happiness.  It  is  a  common  but  most  erroneous  idea,  that  happiness  is  confined  either  to 
the  rich  or  the  independent.  Health  and  activity  are  the  woods,  and  a  rich  man  who  has  nothing  to 
do  is  unquestionably  more  miserable  than  any  ploughman  in  the  empire.  "  Happiness,"  says  one  who 
has  thought  much  on  the  subject,  "  is  the  full  and  vivid  satisfaction  of  the  mind ;  and  it  consists  in 
content  and  uninjurious  enjoyment,  that  is,  enjoyment  not  injurious  either  to  oneself  or  to  any  other. 
Among  the  very  first  requisites  to  this  satisfaction,  it  will  readily  be  perceived,  is  employment, 
either  bodily  or  mental ;  and  the  more  energetic,  without  exhaustion,  is  the  emjiloyment,  the  more  full 
and  vivid  will  be  the  satisfaction.  The  human  mind  is  naturally  active;  and,  except  in  sleep,  if  even 
then,  cannot  with  impunity  be  motionless  or  torpid.  Occupation  is  as  necessary  to  its  health  as  circulation 
of  the  blood  is  to  the  body's.  Employed  it  must  be,  to  know  content  or  feel  enjoyment ;  for,  by  any  want 
productive  of  pain,  either  bodily  or  mental,  especially  the  latter,  content  and  enjoyment  are,  according  to 
the  degree  of  the  pain,  destroyed  or  diminished  ;  and  the  want,  which  the  unemployed  mind  invariably 
feels,  is  as  invariably  productive  of  uneasiness,  of  listlessness,  and  lassitude,  and  their  inseparable 
attendant,  mental  pain.  Indeed  this  pain  is,  not  unfrequently,  altogether  unendurable.  '  All  the  impor- 
tunities and  perplexities  of  business,'  says  Dr.  Johnson,  'are  softness  and  luxury  compared  with  the 
incessant  cravings  of  vacancy  and  the  unsatisfactory  expedients  of  idleness.'  '  It  is  this  intolerabU 
vacuity  of  mind,'  says  Paley,  '  which  carries  the  rich  and  great  to  the  racecourse  and  the  gaming-table.' 
It  is  this  vacuity,  says  experience,  which  often  arms  them  against  themselves,  and  hurries  them  to  self, 
destruction.  If,  also,  employment  is  necessary  to  the  health  of  the  mind,  exercise  is  to  that  of  the  body. 
Employment  to  the  mind  and  exercise  to  the  body  are  in  some  degree  substitutes  for  each  other;  but,  for 
the  full  content  and  enjoyment  which  constitute  happiness;,  they  both,  in  due  proportion,  are  necessary." 
(Co-operative  Magazine,  vol.  i.  p.  6.) 

79fi'2  The  plan  of  life  suitable  for  the  operative  asriculturist  may  very  well  be  founded  on  the  condition 
of  this  class  of  men  in  the  northern  counties  of  Northumberland,  IJerwickshire,  East  Lothian,  and  others. 
"We  have  already  (7809.  and  78.H.)  described  in  general  terms  the  manner  in  which  farm  servants  are  hired, 
lodged,  and  paid  in  these  counties;  and  details  by  an  eminent  Northumberland  farmer  will  be  found  in 
the  sixth  volume  of  the  Gardener's  Magazine  (p.  589.).  The  essence  of  the  mode  consists  in  the  employer 
providing  the  employed  with  comfortable  cottages  and  gardens,  and  paying  them  chiefly  in  the  necessaries 
of  life,  in  so  much  rrieal  or  flour,  so  much  ground  to  grow  potatoes  aiid  flax  or  hemp,  a  cow's  keep,  the 
run  of  a  pig,  if  a  shepherd  so  much  wool  or  so  many  sheep,  the  loan  of  a  team  to  bring  home  coal  or  other 
fuel,  and  a  certain  proportion  of  money.  By  this  mode  of  payment  the  operative  countryman  is  always 
sure  of  a  comfortable  home  and  food,  sure  of  milk,  butter,  meal,  bread,  and  potatoes,  the  produce  of  a 
pig,  poultry,  and  bees,  and  of  the  produce  of  his  garden  ;  and  this,  however  nigh  may  be  the  prices  of 
these  articles  in  the  public  market.  These  good  things  can  only  be  rendered  nugatory  by  the  evil  of  a  bad 
wife.  All  country  servants  hired  by  the  year  might  be  accommodated  and  paid  more  or  less  in  this  man- 
ner ;  and  to  this  mode  of  life  and  payment  they  ought  to  look  forward  as  the  ultimatum  of  their  grade  in 
the  scale  of  operative  agriculturists.  By  prudent  conduct,  in  regard  to  the  increase  of  their  family,  and 
by  frugality,  they  may  live  in  decency  and  comfort,  educate  one  or  two  children,  and  save  something  for 
old  age,  or  unforeseen  occurrences. 
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7963.  The  Northumherlavd  plovghman  is  the  happiest  of  labourers,  and  never  fet'ls  a  bad  season.  His 
wages  are  certain;  and  with  frugality  and  care,  his  wife  may  bring  up  a  large  family  upon  this  income. 
The  reverse  is  sometimes  the  case ;  but  this  is  attributed  to  a  bad  wife,  who  wastes  the  produce  of  the 
cow.  The  small  stock  of  the  liind  being  always  his  own,  and  the  cow  generally  so,  makes  him  prudent  and 
careful  during  single  service  to  save  as  much  of  his  wages  as  will  set  him  up  for  himself.  To  this,  and 
the  fact  that  the  wages  of  labour  are  never  i>aid  out  of  the  poor's  rate,  the  enviable  state  of  the  Northum- 
brian labourer  is  to  be  attributed.  It  appears  to  operate  as  a  preventive  check  upon  population,  and  beau. 
tifuUy  illustrates  Mr.  Malthus's  theory  ;  or,  in  the  words  of  iurns,  it  teaches  them  to  "  know  that  pru- 
dent cautious  self-cuiitrul  is  wisdom's  root."  They  are  all  anxious  to  give  their  children  such  education 
as  they  can  command.  When  they  are  within  the  reach  of  a  charity-school  they  thankfully  avail  them, 
selves  of  it,  and  we  find  in  every  hamlet  some  person  who  teaches  the  younger  children  the  rudiments; 
and  several  of  these,  when  they  get  older,  work  and  save  the  wages  of  summer  to  pay  for  putting  them- 
selves to  schools  in  winter.     (J.  C.  in  Gard.  Mag,  vol.  vi.  p.  591.     See  also  Denson's  Peasant's  I'uicc.) 

796+.  The  day  labourer  irho  has  no  particular  employer,  and  probably  no  ti.\cd  residence,  is  much 
less  comfortable  than  the  yearly  servant;  in  England  more  especially,  under  the  present  system  of  poor 
laws  and  parish  management,  which  is  calculated  to  degrade  him,  and  effectually  to  prevent  any  attempt 
at  improving  his  condition.  If,  as  Slaney  observes,  "  by  unremitted  industry,  he  has  been  enabled  to  do 
without  parochial  relief,  and  bring  up  his  children  decently,  it  is  as  much  as  could  be  expected  ;  for  an 
attack  of  illness,  or  the  temporary  loss  of  employment,  he  is  in  general  totally  unprepared  ;  he  thinks  not 
much  of  the  morrow,  and,  as  it  stands,  it  is  perhaps  well  for  him  that  he  does  not  anticipate  evils  which 
he  cannot  prevent.  Every  one  knows  how  beneficial  to  the  community,  how  advantageous  to  the  indi- 
vidual, the  hope  of  bettering  his  condition  in  life  is  :  it  cheers  him  in  adversity,  encourages  his  industry, 
promotes  his  content,  yet  from  this  hope  the  major  part  of  the  agricultural  labourers  of  England  are 
excluded ;  they  toil  indeed,  but  it  is  to  continue,  not  to  better  their  existence."  {Essay  on  the  bene- 
ficial Direction  qf  Rural  Expenditure,  p.  170.  ;  see  also  the  succeeding  chapters  of  these  judicious  and 
intelligent  essays.) 

7965.  The  condition  of  the  labovring  classes  has  lately  been  considered  by  the  editor  of  the  Scotsman,  in 
an  article  in  his  xivth  volume  (Nos.  1131,  and  ll.j2.),  which  is  also  published  separately  in  a  tract  entitled 
The  Scotsman's  Advice  to  the  Labouring  Classes.  The  condition  of  the  labouring  classes,  it  is  observed 
in  this  tract,  may  be  deteriorated  in  two  ways ;  "  by  increasing  their  numbers  too  rapidly,  and  by 
diminishing  the  capital  which  provides  them  with  employment.  Now  capital  is  either  diminished,  or 
its  natural  growth  is  impeded,  by  the  enormous  sums  paid  to  the  government,  by  the  tax  on  corn  imposed 
for  the  benefit  of  the  aristocracy,  and  by  the  many  absurd  restrictions  on  industry,  which  have  arisen 
from  the  ignorance  or  misconceptions  of  our  legislators.  To  repeal  or  reduce  taxes,  and  relieve  industry 
from  the  restrictions  which  fetter  it,  benefits  the  working  classes  by  enlarging  the  fund  which  creates  a 
demand  for  their  labour.  The  suflliirings  of  these  classes  are  therefore,  in  no  small  extent,  imputable  to 
the  exactions  and  misconduct  of  the  government.  Culpable  and  injurious,  however,  as  the  extravagance 
of  the  government  has  been,  I  am  convinced  that  were  all  the  public  burdens  annihilated,  and  all  the 
obstacles  to  freedom  of  industry  removed,  the  relief  given  would  be  but  temporary.  The  misery  of  the 
working  classes  might  be  mitigated  by  such  means,  but  it  cannot  be  eradicated  by  legislation,  nor  by  any 
human  means  except  such  as  shall  put  some  check  on  the  increase  of  their  numbers.  Scientific  thinkers 
regard  this  conclusion  as  established  on  the  clearest  evidence  ;  how  then  is  the  principle  of  increase  to  be 
checked  ?  Only  in  one  way  :  by  enlightening  the  minds  of  the  working  classes  ;  by  inspiring  them  with 
feelings  of  self-respect ;  by  teaching  them  the  immense  importance  of  habits  of  prudence,  forethought, 
and  self-control  to  their  own  happiness  ;  by  giving  them  true  notions  of  their  situation  as  moral  agents, 
responsible  for  the  consequences  of  their  acts,  and  endowed  with  powers  which,  if  rightly  used,  would  make 
them  to  a  great  extent  masters  of  their  own  destiny," 

7966.  A  radical  evil  in  human  conduct,  is  that  "  in  the  article  of  marriage  men  consider  life  as  a  lottery, 
and  they  rush  into  the  most  important  of  all  ties,  without  making  any  provision  for  discharging  the 
obligations  it  lays  upon  them.  This  applies  to  the  middle  ranks  as  well  as  to  the  lower  "  Thousands 
and  tens  of  thousands  marry  every  year  whose  earnings  hardly  suffice  for  their  own  subsistence;  and 
multitudes  throw  their  offspring  on  the  world  "  with  as  little  rational  consideration  about  its  future 
well-being,  as  the  crocodile  shows  when  she  drops  her  egg  in  the  sand,  and  leaves  it  to  the  sun  and  the 
winds  to  hatch  her  young  into  life."  Such  persons  shelter  their  thoughtless  conduct  under  the  plea  of 
trusting  to  Providence  :  but  what  is  trusting  to  Providence  but  trusting  to  chance  ?  Nature  has  endowed 
us  with  reason  to  regulate  our  conduct,  and  in  most  of  the  common  concerns  of  life  has  enabled  us  to 
foresee  the  consequences  of  our  acts.  After  making  all  the  use  of  our  reason  that  we  can,  enough  will 
still  be  left  for  chances,  which  may  turn  out,  as  every  day  shows,  as  much  against  us  as  for  us.  "  To 
neglect  the  admonitions  of  reason,  and  then  trust  to  Providence  to  free  us  from  the  evils  induced  by  our 
own  thoughtlessness,  is  to  call  upon  the  Deity  to  work  a  miracle  in  our  favour ;  and  this,  instead  of  pro- 
moting our  improvement,  is  only  to  harden  us  incur  folly." 

I'Jtu.  There  are  ttiio  tiutlis  of  vast  importance  to  the  well-being  of  the  labouring  classes  ;  the  first  is, 
that  as  no  eflforts  of  legislation  can  lilt  them  out  of  their  misery,  their  happiness  must  always  depend 
on  their  own  habits  of  prudence,  forethought,  and  self-control.  The  second  is,  that  no  man  has  a  right  to 
bring  human  beings  into  the  world,  who  is  not  able  to  provide  for  their  support  and  education.  The  law 
punishes  severely  the  act  of  exposing  a  child  ;  but  the  man  who  marries  and  becomes  the  father  of 
children,  without  having  any  reasonable  prospect  of  being  able  to  keep  ihem  from  beggary  with  all  its 
attendant  miseries,  is  guilty  of  the  same  crime  in  a  lower  degree. 

79l>8.  To  convert  the  burthens  which  marriage  brings  xrith  it  into  money,  the  Scotsman  suggests  the 
following  scheme:  he  takes  the  case  of  an  industrious  mechanic  beginning  to  earn  liis  per  week  at  the 
age  of  eighteen,  and  he  shows  what  he  could  accomplish  by  living  economically,  and  dcferiing  marriage 
till  he  was  twenty-eight :  he  supposes  him  able  to  live  upon  12s.  GJ.  per  week,  and  to  place  Si.  6rf.  per 
week  in  a  savings'  bank,  by  which  his  stock,  including  interest,  will  amount  in  ten  years  to  about  100/. 
At  his  marriage  he  is  supposed  to  spend  301.  of  this  100/.  in  furnishing  a  house,  Ike.  and  to  dispose  of  the 
remaining  70/.  to  provide  against  the  following  casualties. 

7969.  The  first  casualty  after  7narriage  which  he  has  to  provide  against  is  sickness,  which  may  be  done 
by  a  weekly  contribution  of  id.  for  himself  and  his  wife. 

7970.  The  second  casualty  Is  the  infirmity  of  old  age.  This  is  to  be  provided  against  by  an  annuity 
from  government,  or  a  benefit  society ;  and  17/.  Is.  !W.  paid  at  once,  or  an  annual  payment  of  9.v.  (id.  by  a 
man  at  the  age  of  twenty  eight,  will  obtain  an  annuity  for  him  of  20/  per  annum  for  whatever  number  of 
years  he  may  live  beyond  the  age  of  sixty-eight. 

7971.  The  third  casualty  to  be  provided  for  is  the  possible  widowhood  of  his  wife  :  this  he  may  do  by 
paying  down  32/.  12s.,  for  which  a  man  of  twenty-eight  may  secure  for  his  wife,  su|)posing  her  age  to  bo 
the  same,  an  annuity  of  117.  for  life,  in  the  event  of  her  being  left  a  widow,  at  whatever  period  it  may 
happen.  On  this  subject  the  benevolent  and  philosophic  author  of  the  scheme  observes,  "  When  society 
is  more  enlightened,  it  appears  to  me  that  a  provision  against  the  chance  of  widowhood  will  be  con- 
sidered as  indispensable  at  marriage  as  a  suit  of  wedding  clothes. 

7972.  The  fourth  casualty  is  the  chance  of  the  death  of  the  father  before  his  child  is  able  to  shift  for 
itself;  that  is,  before  it  is  fifteen  or  sixteen  years  of  age.  To  ensure  each  child  against  this  casualty,  it  is 
proposed  to  secure  a  small  annuity  to  it  in  the  event  of  his  death,  of  say  3s.  per  week,  up  to  its  fifteenth 
year.  This,  the  father  being  aged  thirty,  he  calculates  may  be  purchased  for  .5/.  paid  down  the  first  year 
of  the  child's  life.  "  A  similar  deposit  of  5/.  would  be  requisite  at  each  addition  made  to  the  family  ;  and 
as  a  marriage  is  assumed  to  produce  on  an  average  four  children,  the  whole  sum  expended  under  this  head 
would  be  20/."    Those  who  have  more  than  four  children  must  make  extraordinary  exertions. 
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7973.  A  reasonable  degree  of  security  against  tlie  casualties  of  life  may  be  .afforded  to  a  working  man 
about  to  enter  into  the  married  state  and  his  family  (or  the  sum  of  100/.,  which  it  is  shown  he  might  save 
by  the  age  of  twenty-eight.     That  sum  would  be  disposed  of  thus  : 

Furniture,  exclusive  of  what  was  provided  by  the  wife  .           -        .£"30 

Annuity  for  himself  in  old  age  of  20/.  per  annum  .                     .17 

Annuity  of  10/.  per  annum  for  his  widow                -  .           .           33 

Provision  for  four  children              .           -                 .  -               .20 

^100 

Therefore,  let  no  man  whatever,  not  even  the  most  humble  country  labourer,  think  of  marrying  before  he 
has  saved  100/.  ;  and  let  him  beware  of  spending  any  part  of  this  sum,  even  that  part  which  is  allotted  for 
his  furniture,  before  he  has  provided  for  the  four  casualties  of  the  married  state. 

7974.  To  carry  t/tis  scheme  into  effect,  mutual  assurance  societies  by  the  working  classes  themselves,  or 
benefit  societies,  would  probably  be  the  best  mode,  and  government  and  the  more  wealthy  members  of 
society  ought  to  lose  no  time  in  assisting  in  their  formation.  It  is  justly  observed,  however,  that  it  cannot 
be  too  often  inculcated  upon  the  working  classes,  that  the  improvement  of  their  condition  must  be  their 
own  work.  Were  this  scheme  carried  into  practice,  "  it  would  diminish  their  numbers  relatively  to  capi- 
tal, and  as  a  consequence,  their  ivages  would  rise.  Secondly,  it  would  rescue  them  and  their  families  from 
extreme  poverty,  give  them  independence  of  character,  secure  to  all  of  them  the  advantages  of  education, 
and  thus  break  down  the  barrier  which  confines  them  to  the  sphere  they  are  born  in,  and  precludes  them 
from  obtaining  any  of  the  higher  prizes  in  the  lottery  of  life.  To  society  the  system  would  be  equally 
beneficial ;  poor's  rates,  with  all  the  abuses  they  engender,  would  be  done  away;  crimes  would  be  rare 
when  pauperism  was  eradicated;  and  by  the  universal  diffusion  of  education,  all  the  talent  in  society 
would  be  made  avaiLible.  And  last,  not  least,  when  every  grown-up  man  had  either  a  small  stock  of 
savings  in  hand,  or  investments  in  a  common  fund,  we  should  have  the  very  best  guarantee  for  the  public 
tranquillity.  Did  the  working  classes  fully  understand  this  scheme,"  its  excellent  author  continues, 
"  nine  tenths  of  all  the  poverty,  misery,  and  crime  which  we  see  around  us  would  disappear;  we  should 
in  fact  find  ourselves  in  a  new  world,  full  of  intelligence,  peace,  and  good  order,  in  which  life  and  property 
would  be  ten  times  more  secure,  happiness  more  equally  distributed,  and  an  admirable  foundition  laid  for 
the  further  amelioration  of  the  lot  of  mankind."    {Scotsman,  iiov.  13.  1830.) 

7975.  T/ie  plan  of  life  for  the  directive  class  of  agriculturists  need  hardly  be  pointed  out ;  the  rise  from 
a  farm  bailiff  to  a  steward's  bailiff,  or  to  a  demesne  bailiff  or  steward,  and  thence  to  the  general  steward  or 
factor  of  an  estate,  is  an  obvious  object  of  ambition.  In  another  direction  he  may  rise  through  the  differ, 
ent  gradations  of  the  commercial  agriculturist,  or,  adopting  the  rank  of  counsellor  or  artist,  he  may  be- 
come a  salesman,  appraiser,  timber  or  land-surveyor,  land-valuer,  agent,  or  agricultural  engineer  :  rarely, 
however,  can  he  attempt  the  veterinary  profession,  or  that  of  draftsman,  author,  or  professor. 

7976.  The  remuneration  to  which  a  directive  agriculturist  is  naturally  entitled,  shoidd  be  regulated  by 
his  professional  abilities  and  experience;  that  wnich  he  will  commonly  receive  will  be  regulated  by  the 
quantity  of  agricultural  talent  and  experience  in  the  market;  it  ought  always  to  he  such  as  will  render  it 
worth  his  while  to  be  honest,  assiduously  attentive  to  the  interest  of  his  employer,  and  of  polite  and 
obliging  manners.     A  handsome  salary  to  such  a  servant  is  wise  economy. 

7977.  The  object  of  the  artist  or  counsellor  agriculturist  may  be  either  to  ascend  to  the  rank  of  author 
or  professor,  conditions  of  more  honour  than  profit ;  or  to  realise  property  and  become  a  proprietor  culti- 
vator.     For  a  rent-paying  farmer,  no  artist  or  author  is  at  all  adapted. 

7978.  The  legitimate  object  of  a  co77iniercial  agriculturist  is  to  rise  in  the  different  grades  of  his  class, 
and  become  either  a  large  farmer,  a  gentleman  farmer,  or,  best  of  all,  a  proprietor  cultivator. 

7979.  The  profits  to  tvhich  a  commercial  agriculturist  is  entitled,  comparatively  with  those  of  other  com- 
mercial men,  are  theoretically  determinable  by  the  risk  attending  the  employment  of  his  capital,  and  the 
skill  requisite  to  prosecute  his  art;  but,  practically,  this  remuneration  will  depend  on  the  quantity  of 
skill  and  capital  in  the  market.  The  risk  attending  capital  employed  in  the  culture  of  the  useful  products 
of  the  soil,  is  evidently  less  than  the  risk  of  capital  employed  in  many  or  perhaps  most  manufactures; 
and  the  skill  requisite  to  enable  any  one  to  become  a  farmer,  according  to  the  customary  practices  of  the 
country  surrounding  him,  is  less  than  that  required  for  almost  any  branch  of  manufacture.  In  conse- 
quence of  these  things,  there  are  men  every  where  ready  to  become  farmers  ;  hence  the  profits  of  farm- 
ing are  naturally  less  than  those  of  most  other  pursuits;  but,  to  counterbalance  this,  the  farmer  has 
several  advantages  peculiar  to  his  profession.  First,  the  nature  of  his  residence  in  the  country,  which 
assumes  a  certain  degree  of  consequence  from  its  connection  with  a  considerable  group  of  out-offices,  sur- 
rounded by  a  garden,  orchard,  fields,  woods,  and  other  rural  scenery,  all  in  his  occupation,  and  inhabited 
by  servants  in  cottages,  horses,  cattle,  sheep,  .'.nd  other  domestic  animals,  in  subjection  to  him,  gives  him 
a  degree  of  consequence  both  real  and  apparent ;  and  assimilates  him  more  nearly  to  a  lord  of  the  soil, 
and  to  the  possessor  of  that  sort  of  rural  retirement  and  independence  which  is  the  object  of  almost  every 
commercial  man's  ambition,  than  any  other  mode  of  life  could  do.  Secondly,  many  trades  and  professions 
preclude  (according  to  general  prejudices)  their  followers  from  being  gentlemen  :  whereas,  though  every 
farmer  is  not  a  gentleman,  yet  any  gentleman  may  become  a  farmer,  without  in  any  degree  lowering  his 
rank  and  character ;  a  farmer  may,  therefore,  if  he  chooses  to  adopt  the  habits  and  manners  of  a  gentle- 
man, be  reckoned  as  such.  Thirdly,  the  farmer's  products  are  in  universal  demand,  and  he  is  sure  of  a 
market  at  some  reasonable  rate,  a  fact  otherwise  with  many  manufactures.  Fourthly,  he  is  sure  of  a 
home,  of  the  necessaries  of  life,  and,  in  general,  of  most  vigorous  health.  Fifthly,  he  is  generally  a  man 
of  more  parochial  influence  than  the  tradesman  or  manufacturer. 

7980.  Scarcely  any  farmer  makes  afoitune  by  his  profession  :  the  utmost  exertions  of  the  most  skilful 
and  industrious  men,  in  the  most  improved  districts,  seldom  do  more  than  enable  them  to  keep  pace  with 
the  times  ;  and  the  great  majority,  in  all  countries,  lead  a  life  of  great  labour  and  anxiety,  and  end  as 
they  began.  No  farmer,  in  a  general  way,  can  raise  more  than  one  corn  crop  in  a  year,  and  in  this  respect 
the  farmer  of  Russia  and  Poland  has  the  advantage  of  the  British  farmer;  for  the  lands  of  the  former 
being  from  five  to  eight  months  under  snow,  all  root. weeds  are  destroyed,  and  the  ground  so  loosened  by 
the  frosts  and  thaws,  as  to  require  very  little  stirring  for  the  seed :  the  rapid  summer  which  succeeds 
ripens  all  annual  plants  that  will  grow  there,  nearly  as  well  as  in  England,  and  belter  than  in  many  parts 
of  Scotland  and  Ireland.  The  British  farmers,  however,  have  the  great  advantage  of  perpetual  pastures, 
owing  to  the  mildness  of  our  winters;  but  still  no  art  of  man  will  shorten  the  period  of  animal  gestation, 
and  originate  a  lamb  or  a  calf  in  shorter  periods  than  five  months  and  forty  weeks.  How  often  does  the 
tradesman  or  manufacturer  turn  his  capital  in  that  time!  There  are  three  varieties  of  professional 
farmers,  however,  who  occasionally  realise  some  property  :  the  grazier  who  feeds  with  oil-cake,  grains, 
and  other  artificial  foods ;  the  dealer  in  corn  or  cattle,  who  has  the  art  to  buy  at  a  falling  and  sell  at  a 
rising  market ;  and  the  dealer  or  jobber  in  farms,  who  sublets  or  sells  his  lease,  or  in  purchases  of  land, 
who  subdivides  and  sells  estates.  The  profits  of  the  first  are  not  great,  and  those  of  the  last  two  are  at- 
tended with  great  risk  :  the  only  farmer  whose  lot  is  to  be  envied,  lives  under  a  landlord  who  does  not 
take  the  full  marketable  price  for  his  lands  :  such  as  Burdett,  Coke,  Bedford,  Northumberland,  and  many 
others  in  the  south  ;  but  few  in  the  north,  or  in  the  west. 


CALENDARIAL   INDEX. 


Though  agricultural  operations,  in  general,  require  less  nicety  as  to  the  exact  time  of 
performing  them  than  many  of  those  of  gardening,  yet  there  are  exceptions  in  respect  to 
some  field  crops  ;  for  example,  beans  and  turnips.  It  is  proper  to  ol)serve,  therefore, 
that  the  almanac  lime  in  this  Calendar  is  calculated  for  the  meridian  of  London ;  but  as 
a  Calendar  of  nature  is  given  for  the  metropolitan  district,  the  almanac  time  may,  in 
every  part  of  the  empire,  be  varied  to  suit  the  local  climate  and  vegetation. 

In  general,  other  circumstances  being  alike,  four  days  may  be  allowed  for  every  de- 
gree, or  every  70  miles  north  or  south  of  London ;  in  spnng,  operations  may  be  com- 
menced earlier  in  that  proportion  southwards,  and  later  northwards ;  but  in  autumn  the 
reverse,  and  operations  deferred  as  we  advance  southwards,  and  accelerated  as  we  pro- 
ceed to  the  north.      In  every  case  allowing  a  due  weight  to  local  circumstances. 

Our  notices  under  each  month  extend  only  to  a  few  of  the  leading  features  of  country- 
work  ;  —  to  attempt  to  insert  every  thing,  or  even  most  of  the  things  that  require  attend- 
ing to,  we  conceive  impossible ;  and,  if  it  could  be  done,  quite  useless.  A  man  will 
always  act  better  when  guided  by  his  own  judgment,  than  when  following  implicitly 
that  of  another.  Calendars  should  only  be  considered  as  remembrancers,  never  as 
directories. 

JANUARY. 


I-ondon  - 
Edinburgh 
Dublin    - 


Greatest 

Variation 
from  the 
Average. 


Average 

of  the 

Barometer. 


29    66 

29    194 
29    721 


1-957  inch. 

2-994 

2-697 


REMARKS. 
A  cold  January  is  reckoned  seasonable ;  the  air  being 
drier  during  a  low  state  of  the  thermometer  than  when  it 
is  a  little  above  or  below  the  freezing  jjoiiit ;  winter-cold 
is  generally  less  felt  by  animals  than  that  of  March. 
Winds  often  prevail  during  this  month.  The  caltndar 
of  animated  nature  is  much  more  to  be  defended  on 
than  the  vegetable  calendar;  for  except  the  catkins  on 
trees,  the  state  of  the  other  plants  during  this  month 
depends  much  on  the  character  of  the  preceding  autumn. 


1.  Calendar  of  Animated  Nature  round  London. 

In  the  firtt  week:  shelless  snails  (Helix)  and  earth-worras 
(Lumbricus  ten'^stris)  appear. 

Second  meek :  redbreast  {Jl/otacflla  Rubfcola)  whist'es,  nut- 
hatch (S'ftta  europEe\i)  chatters,  missel  thrush  (ruidus  visci- 
vorus)  sings,  and  wagtails  (J/otacfHa  4iba  et  tliva)  appear. 

Third  week:  the  common  lark  (^lauda  arv^usia)  congre- 
gates. 

Fourth  rveck :  snails  {Hd'ix  hort^nsis)  and  slugs  (L\max  kter 
et  hy^linus)  abound  in  the  sheltered  parts  of  gardens ;  the 
hedge  sparrow  {A/otacftla  modularis)  whistles,  the  large  tit- 
mouse (rarus  major)  sings,  and  flics  appear  on  windows. 

9.  Calendar  of  Vegetable  Nature  round  London. 

In  the , first  week:  some  plants  accidentally  in  flower;  and 
others,  as  the  Laurustinus,  continued  from  December. 

Second  week  :  winter  aconite  (Er^nthis  hyemklis),  Christmas 
rose  t^ell^borus  fce'tidus)  in  flower,  and  hazel  (Ctirylus  ^vel- 
lana)  catkins  beginning  to  appear ;  common  lioneysuckle 
(Lonic^ra  Pericl^menum)  buds  begin  to  appear. 

Third  week :  primrose  (Primula  vulgaris)  flowers  in  sheltered 
places;  daisy  (Zf^llis  pert'nnisj  and  chickweed  (^Isine  m^dia) 
D^n  to  flower. 

Fourth  week  :  mezereon  (Ddphne  Mtzirciim)  begins  to  flower  ; 
and  sometimes  spurry  (Spergula  arvensis),  pansey  (fOoIa  tri- 
color), white  scented  violet  (Kiola  odorkta),  archangel 
(Lamium  rdbrum),  and  coltsfoot  (Tussil^o  pitrpiurea  et  oao- 
r^ta)  show  blossoms. 

3.  Farm-yard.  (2902.) 

Attend  to  catfle,  whether  in  the  open  yard  on  straw  and  a  few 
twmips  (5411.),  in  ham m els  for  feeding  (GS-W.),  or  in  stalls 
(6852.).  See  tbat  the  weak  are  not  driven  from  their  proper 
share  of  green  food  by  the  strong  ;  notice  any  in  bad  condition, 
and  put  them  in  a  place  by  themselves  for  a  few  weeks.  ^Vhen 
the  hay  or  straw  is  of  inferior  quality  or  flavour,  sprinkle  with 
salt  water,  which  will  make  it  more  palatable. 

Threthine  (3199.)  goes  on  pretty  regularly  at  this  season  for 
the  sake  of  a  supply  of  straw.  In  some  districts  it  is  common 
to  thresh  an  hour  every  morning  by  candle-light  during  the 
three  winter  months,  the  candles  being  hung  up  in  lanterns. 
See  that  the  gudgeons  and  other  places  are  kept  oiled,  and 
the  teeth  of  wheels  greased  or  soaped,  or  coated  with  anti- 
attrition  . 

Implements  not  now  in  use  may  be  repaired,  also  harness 
greased,  ro^ies  spliced,  and  various  evening  jobs  executed, 
where  it  is  customary  to  work  a  part  of  the  winter  evenings. 

Men's  lodfic.  (IIGU.)  In  some  districts  the  unmarried  iarm- 
servants  have  a  common  living-room  in  the  farmery,  with 
a  sleeping-room  over,  or  sleeping- rooms  over  the  horses.  It  is 
the  duty  of  the  farmer  or  l)aitilf  to  see  that  these  young  men 
are  properly  occupied  during  tJie  long  winter  evenings.  A 
portion  of  every  man's  time  will  be  taken  ui>  in  mending  his 
clothes  or  shoes,  and  sometimes  in  oiling  and  cleansing  horse 
harness  ;  tlie  rest  they  ou^lit  to  be  encouraged  to  pa^  in  read- 
ing, or  otherwise  instructing  themselves.    One  may  read  aloud 
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to  the  rest;  one  may  instruct  the  others  on  any  subject;  a 
master  ma>  be  got  in  for  an  hour  or  two  every  evening,  who 
would  teach  them  all.  A  master  suitable  for  this  purpose  will 
often  be  found  among  the  married  servants,  or  among  the 
village  mechanics,  lo  serious  studies  may  be  joined  recreative 
ones,  such  as  the  flute,  violin,  story  telling,  singing,  speech- 
making,  dramatic  attempts,  &c.  The  bailiit'or  iarmer  should 
occasionally  come  and  examine  each  lad,  and  bestow  son.e 
mark  of  approbation  ^n  the  most  deserving. 

4.  Livestock.  (6216.) 

store  farms  (7191.),  whether  of  sheep  or  cattle,  require  con- 
siderable attention  during  the  winter  and  spring  months  to 
supply  straw  and  hay,  with  such  green  food  as  can  be  spared, 
to  stock  on  scanty  pastures ;  and  to  shelter  during  storms, 
especially  of  snow. 

Lambs  are  dropped  during  ihi.';  month  by  the  Dorset  sheen, 
and  near  London  are  general^  kept  in  the  house  and  fed.  (7224.) 
I'hese  require  regular  attention. 

Calves  tatting  at  this  season  (6843,)  should  be  kept  very 
clean,  and  their  supplies  of  milk  liberal.  Calves  to  be  reared 
as  stock  should  never  be  dropped  sooner  than  April. 

Pigs  (72S.'5.),  poultry  (7438.),  and  stock  in  general,  should  be 
kept  in  good  heart  at  this  season,  otherwise  iu  the  sirring 
months  they  will  be  fit  for  nothing,  and  half  the  summer  will 
elapse  brfore  they  recover  the  bad  effects  of  winter  starvation. 

Fish,  when  the  ponds  are  covered  with  ice,  require  attention, 
to  break  holes  to  admit  air.  (7572.) 

Bees  if  dormant  do  not  require  to  be  fed  ;  hut  if  the  weather 
is  so  mild,  or  they  are  placed  in  so  warm  a  situation  as  to  occa- 
sion their  flying  about,  they  should  be  examined,  to  ascertain 
if  feeding  be  requisite-  (7602.) 

5.  Grass  Lands.  (5643.) 

Drtf  soils  and  uplands  should  alone  be  stocked  with  cattle  ot 
young  horses  at  this  season.  (5S59.)  Sheep  should  not  be 
allowed  to  graze  either  on  wet  marshy  meadows  or  on  young 
clovers.  (5543.)  Grass  lands,  under  a  system  of  irrigation,  may 
now  be  kept  covered.  (43S7.)  Clayey  soils  and  others  not  pro- 
perly drained  should  now  have  that  operation  effectually  i)er- 
tormed  on  the  surface  (4294.)  or  under  it  (4282.),  according  to 
circumstances. 

Worms  (77U1.)  on  some  soils  do  considerable  injury  to  grass. 
WTiere  the  labour  is  not  considered  too  much,  and  there  is  a 
water  barrel  at  any  rate,  they  may  be  killed  by  mixing  powder 
of  lime  with  the  water,  at  the  rate  of  one  pint  to  ten  gallons. 
On  lawns,  and  in  small  paddocks,  or  in  the  ca.se  of  fermts 
omfysy  getting  rid  of  worm  casts  is  an  object  worth  attending 
to ;  and  this  month,  Februarj-,  aa<i October,  are  the  best  seasons 
for  the  operation. 

(j.  Arable  Lands.  (4025.) 

Plovi^h  when  the  soil  is  not  too  wet.  I*ead  out  dung  and 
form  field  dunghills,  also  compost  heaps,  with  peat  or  other 
matters.  Sec  that  drains,  ditches,  and,  water-furrows  run 
frcelv,  and  answer  their  re&pective  ends* 
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Beans  (5222.)  are  in  some  dry  situations  planted  in  the  last 
week  of  the  month ;  and  also  peas,  and  sometimes  oats,  are 
sown.  On  tlie  whole,  however,  it  is  better  to  defer  the  beans 
and  peas  till  the  first  and  second  weeks  of  Februarj,  and  the 
oats  till  the  two  last  weeks  of  that  month. 

Spring  wheat  of  the  comiuon  kind  (5025.)  maj  be  sown  where 
the  soil  is  suitable. 

7.  Fences  (2960.),  Roads  (3523.),  and  Drains. 
(4213.) 

Hawthorns  may  be  planted  in  fence-lines,  in  any  of  the  dif- 
ferent modes.  (2972.)  Ditches,  walls,  palings,  and  all  other 
fences  of  the  common  kind  maybe  formed;  but  none  where 
hollies  or  other  evergreens  are  to  be  used.  Repair  by  the  dif- 
ferent modes.  {29S7.)  Roads  and  drains  may  be  formed  at  all 
times  and  seasons. 


8.  Orchards  {W9.)  and  Hop-grounds.  (5997.) 

Prune  trcs  and  free  them  of  moss.  Where  digging  round 
each  tree  is  practised,  this  is  a  good  season.  Stake  and  tie 
newly  planted  trees.  Plant  orchards.  Trench  ground  for  hop 
plantations.  {6007-) 

9.  Wood-lands  and  Plantations.  (3906.) 

Prepare  the  soil  for  planting.  Plant  deciduous  hard-wooded 
trees  in  mild  weather.  Plcuit  and  sow  the  larger  tree  seeds, 
whether  in  places  where  they  are  finally  to  remain,  or  in 
nursery -grounds. 

Fell  Unilter  ami  coppice  not  valuable  on  account  of  its  bark> 
Stock  up  roots,  stack  them,  and  char  them. 

Prune  deciduous  trees  ;  fill  up  vacancies.  Cut  hawthorn 
hedges.  (2983.)     Gather  any  tree  seeds  not  before  gathered. 

Drain  wood-lands  and  cut  paths  or  other  openings  required 
through  them,  the  leaves  being  now  off  the  deciduous  sorts. 
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REMARKS. 
This  month  (the  spring  or  tprout  kale  month  of  the  Saxons) 
is  usually  subject  to  much  rain  or  snow  ;  either  is  ac- 
counted seasoivible :  the  old  proverb  being,  "  February 
fill  dike  with  either  black  or  white."    Round  London, 
the  sap  in  vegetables  shows  evident  symptoms  of  motion 
about  the  middle  of  the  month,  and  somtlimes  a  week 
earlier.      The  animal  calendar,  and   inflorescence  of 
native  trees  for  this  month,  will  generally  be  found  very 
correct. 

London    - 
Edinburgh 
Dublin    - 

42  3 
36    6 

43  78 

5 

29    94 

29  556 

30  091 

0-873  inch. 

1-269 

2-2» 

1.  Calendar  of  Animated  Nature  round  London. 

In  the  first  week :  bees  (./l^is  mellifica)  come  out  of  their  hives, 
Cnats  (Ciilex)  play  about,  insects  (Insecta)  swarm  imder  sunny 
hedges,  and  the  earth-worm  (Lumbricus  terr^stris)  lies  out; 
hen-chaffinches  (FringQla)  tlock,  and  the  song-thrush,  or 
throstle  (Turdus  miisicus),  and  common  lark  (^iailda  arvensis) 
sing. 

Second  rveek :  the  buntings  (Emberiza  ^Iba),  and  linnets 
(Fringllla  Lindta),  appear  in  flocks  ;  sheep  (0*vis  .Aeries)  drop 
their  lambs  ;  geese  (^*nas  .<4'nRer)  begin  to  lay. 

Third  rveek :  rooks  { Corvus  frugllegus)  l)egin  to  pair,  and  re- 
sort to  their  nest-trees;  house-sparrows  (Fringllla  domestical 
chirp,  and  begin  to  build;  the  chaffinch  (FringtUa  coeMebs) 
sings. 

Fourth  week:  the  partridge  (T^trao  P^rdix)  begins  to  pair, 
the  blackbird  (Tiirdus  Jl/erula)  whistles,  and  the  wood-lark 
(.41a0da  arvensis  et  arborea)  sings ;  the  hen  (i^hasiinus  G^Uus) 
sits. 

2.  Calendar  of  Vegetable  Nature  round  London. 
In  the  first  neek:  the  snowdrop  (Galdnthus  nivalis),  whin 

(ITlex  europae\i),  white  deadnettle  (Z-iimium  dlbum),  poly- 
anthus (Primula  v^ris)  flowers;  ana  the  elder  (Sambilcus 
nigra),  and  some  roses  and  honeysuckles,  begin  to  expand  tlieir 
leaves. 

Second  week :  common  crowfoot  (^aniSnculus  ripens),  drmde- 
lion  (t^ontodon  Tardxacum),  and  the  female  flowers  of  hazel 
(Cdrylus  ^vell^na)  aijpear. 

Third  week  :  VeriSntca  agr^stis  in  flower  ;  many  of  the  poplar 
and  willow  tribe  show  their  catkins  ;  and  also  the  yew  (Taxus 
bacckta),  alder  (.-I'lnus  communis),  the  tulip  (rw/ipa),  crown 
imperial  (Fritillaria  imperialis),  and  various  other  bulbs, 
boldly  emerging  trom  the  ground. 

Fourth  week :  the  .Erica  cdmea,  wood  strawberry  (Fragaria 
T&sca),  some  speedwells  (Fiercffiica),  the  groundsel,  and  some- 
times the  stocks  and  wall-flower  (Cheirdnthus)  in  flower. 
Some  sorts  of  gooseberries,  apricots,  and  peaches,  beginning  to 
open  their  bud-s. 

3.  Farm-par d.  (£902.) 

See  last  month.  In  taking  in  stacks  to  thresh,  destroy  ver- 
min as  much  as  possible.  (G632-)  Clear  away  the  bottoming  of 
straw,  faggots,  or  other  temporary  matter,  and  leave  the  site 
perfectly  neat  and  clean  :  the  poultry  will  pick  up  what  grains 
may  have  dropped.  Be  vigilant  in  keeping  stock  of  every  de- 
scription in  order;  wintering  cattle  by  &equent  supplies  of 
fresh  straw  and  turnips,  or  other  roots  ;  horses  by  sound  com, 
and  good  peas-straw,  or  clover-hay,  dispensing  as  much  as 
possible  with  wheat  and  oat  straw.  The  evening  food  should, 
occasicnally  at  least,  be  of  carrots  or  potatoes. 

Poultry  now  lay  freely ;  and  if  some  indicate  a  desire  to  incu- 
bate, so  much  the  better  where  an  early  brood  is  an  object. 

Men's  lodge.  There  are  still  a  good  many  hours  for  mental 
improvement. 

4.  Live  Stock.  (6216.) 

Sheep  generally  begin  to  Iamb  during  this  month,  and  re- 


quire unremitting  attention  from  the  shepherd.  (7112.)  At- 
tend to  feeding  lambs  as  before  (7224.J,  and  to  milch  cows 
(6SG3.)  and  fattening  calves.  (6S43.) 

5.  Grass  Lands.  {56^3.) 

See  last  month.  Manxu-es,  where  applied  to  grass  lands> 
may  be  laid  on  at  this  season ;  and  such  old  mossy  lands  as  are 
to  be  broken  up  may  now  be  pared  with  a  view  to  burning 
ne.'^t  month. 

The  watering  of  meadows  in  warm  situations  may  be  par- 
tially left  off  towards  the  middle  of  the  month,  to  ^courage 
the  growth  of  the  grass.  (4385.) 

6.  Arable  Lands.  (4925.) 

Beans  should  be  put  in  during  this  month.  (5222.)  Peas  for 
podding,  and  for  a  ripened  t  rop,  may  be  sown  at  different 
periods  (5121.),  and  tares  for  soiling  or  seed-  (5257.)  Oats  sown 
from  the  middle  of  this  month  to  the  middle  of  March  (3120.) 
unless  on  very  old  turf,  where  they  may  be  sown  later.  It  is  a 
common  but  erroneous  opinion,  that  old  grass  lands  intended 
to  be  broken  up  and  sown  with  oats  or  beans,  should  be  ploughed 
as  early  as  possible,  so  as  the  frost  may  have  some  effect  on 
the  furrow  before  seed-time.  But  this,  though  most  plausible, 
is  a  most  dangerous  doctrine,  it  being  found  from  experience, 
that  lands  so  ploughed  and  sown  are  always  more  subject  to 
have  the  plant  of  corn  destroyed  by  the  grub,  wire-worm,  or 
other  lavvjp.  The  only  safe  mode  with  such  lands,  is  not  to 
plough  them  till  about  the  middle  of  March,  and  then  to 
plough,  sow,  and  roll  immediately  afterwards.  It  would  aj, 
pear  that  by  this  practice  the  larvce  of  insects  are  buried  so 
deep,  that  they  have  not  time  to  reach  the  surface  before  the 
grain  has  germinated  and  grown  out  of  the  reach  of  their 
attacks,  or  probably  they  may  be  so  deeply  buried  as  to  be 
obliged  to  remain  another  season  under  ground  ;  it  being  known 
to  naturalists,  that  the  epgs,  larvae,  and  clirysalidie  of  many 
insects,  like  the  seeds  of  many  plants,  will,  when  buried  too 
deep,  or  otherwise  placed  in  circumstances  not  favourable  for 
their  immediate  hatching  or  germination,  remain  there,  re- 
taining thtir  principle  of  life,  till  they  can  make  their  way,  or 
are  by  accident  placed  in  circumstances  favourable  for  their 
development.  The  safest  plan,  however,  to  break  up  old 
grass  land  is  to  pare  and  burn.  (5865.) 

Spring  wheat  of  the  common  kind  may  now  be  advantage- 
ously sown  (3004.),  and  barley  is  also  sown  in  some  warm  spots 
in  the  last  week  of  the  month. 

7.  Feyices  (4213.),  Roads  (3523.),  Drains^  Ditches 

{^960.) y  Ponds.  (44fi7.) 

Hedges  may  be  planted  (2978.),  growTi  ones  pruned  (2981.), 
old  ones  plashed  or  cut  down  (2987.),  and  imperfect  ones  re- 
paired. Walls  built  (3056.),  water  fences  and  ponds  form- 
ed. (4467.)  F  u 

8.  Orchards  (4079.)  and  Hop-grounds.  (5997.) 
See  last  month. 

9.  Wood-lands  and  Plantations.  (390a) 

As  in  last  month.  Where  th^re  is  a  nursery  store,  nut  and 
kernel  tree  seeds  may  now  be  sown. 
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REMARKS. 
The  beginning  of  March  usually  concludes  the  winter  ; 
and  the  end  of  the  month  is  generally  indicative  of  the 
succeeding  spring  ;  according  to  the  proverb,  "  March 
comes  in  like  a  lion,  and  goes  out  like  a  lamb."    The 
Saxons  called  this  month  Ihe  lengthening  month,  in  allu- 
sion to  the  increasing  of  the  days.     This  is  a  laborious 
and  trying  month,  both  for  men  and  cattle  engaged  in 
field  operations. 
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1.  Calendar  of  Animated  Nature  round  London. 

In  tht  firH  week  .-  the  ring-dove  (Coliimba  Paliimhus)  coos ; 
the  white  wagtail  (Afotacilla  ilbal  sings,  and  the  vrllow  wag. 
tail  (Motacflla  fliva)  appears.  The  earthworm  (tumhricus 
terrtstris),  and  the  snail   H*lis)  and  slug  (iimax)  engender. 

Second  week:  the  jackdaw  (CiirvusJIfontdula)  begins  to  come 


to  churches ;  the  tomtit  Pirus  coeruleus)  makes  its  spring 
note;  brown  wood-owls  (Strii  ;l'"lula)  hoot;  and  the  small 
tortoise-shell  butterfly  (Papdio  urticae  L.)  appears. 

Third  week  .-  the  marsh  titmouse  (PSnis  palustris)  begins  his 
notes.  Various  flies  (Jfuscael  appear.  The  fox  (C^nis  Kfilpes) 
smells  rank.  The  turkey-cock  (iUeliagris  Gallo-PSvo)  strut* 
and  gobbles. 
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FiMrth  niocfc-  the  ydlowhammer  (EmberUa  Cltrin611a)  and 
fje^m  wood-pecker  (Mcus  viridis)  6lng  ;  rooks,  rayeas  (Cdrvi), 
•nd  house  pigeons  (Coliimbffi)  build;  the  poldfinch  (FringlUa 
Carduelis)  Mngs.  Field-crickets  (A'carabreM)  open  their  holes ; 
and  the  common  flea  (PiUei  irritans)  appears. 

2.  Calendar  of  Vegetable  Nature  round  Loiidon. 
In  the  first  week  :  various  species  of  the  pine,  larch,  and  fir 

tribe  in  full  flower;  the  rosemary  (/Rosmarinus  officinalis),  the 
willow  (S'alix)  and  bay  (Laurus  ndbilis)  in  blossom;  various 
trees  and  shrubs  beginning  to  open  their  buds. 

Second  rveek :  the  common  honeysuckle  {Lonic^ra  Pericl^me- 
num),  and  some  roses- in  leaf;  Cr6cus  v6mus,  and  other  sub- 
species, and  some  itc/llse  in  flower.  Pilewort  (Ficaria),  and 
creeping  crowfoot  (ftaniinculus  ripens),  Hepdtica,  and  elder 
(Sambilcus  nigra),  sometimes  in  leaf. 

Third  week;  i'axtfraga  oppositifulia,  Drkba  v6ma,  ZMpIme 
I><5ntica,and  coUlna;  and  Lonic^ra  nigra,  in  flower. 

fourth  rveek :  the  peach,  nectarine,  apricot,  Ctfrchoms  ja- 
pdnicus,  PJrus  japdnica,  crown  imperial,  SaxItragacrassifOua, 
^O.xus  sempervirens,  and  other  plants,  in  warm  situations,  in 
flower,  or  just  advancing  to  that  state. 

3.  Fartn-yard.     (ii902.) 

Wintering  cattle  should  be  liberally  supplied  with  food  from 
Giis  time,  till  they  can  be  wholly  turned  to  grass  :  as  straw  and 
hay  gets  drier  at  this  season,  more  should  be  given,  and  the 
supply  of  turnips,  or  other  roots,  rather  increased  than  dimi- 
nished. Where  oil  cake,  brewers'  grains,  and  similar  articles 
can  be  obtained,  they  are  valuable  auxiliaries.  Fatting  cattle 
(6852.)  and  milch  cows  {6l5(i3.)  reqiure  continued  attention  to 
rood,  cleanliness,  and  moderate  exercise.  Working  horses 
must  be  kept  in  good  condition  ;  if  they  fall  off"  now,  they  will 
not  recover  themselves  for  several  months.  Potatoes  may  now 
be  cut  into  sets  preparatory  for  next  month. 

4.  Live  Stock.  (6216.) 

Sheep  now  drop  their  lambs  freely ;  and  none  pay  better 
than  such  as  are  turnip  fed  at  this  time,  and  finishetl  off  in 
April,  on  forward  pasture.  As  turnips  begin  to  run  to  flower 
about  this  time,  they  are  apt  to  prove  more  than  usually  laxa- 
tive, and  therefore  the  slock  supplied  with  them  should  ha»e 
an  extra  supply  of  hay. 

5.  Grass  Lands.  {5Q\Z.) 

Meadows  intended  for  mowing  f576f^.  J  should  now  be  shut 
up,  their  surface  having  been  freed  from  stones  or  other  extra- 
neous matters,  the  furrows  or  water  gutters  made  completely 
eflective,  and,  if  tlie  weather  will  jjermit,  the  surface  busn-har- 
rowed,  and  rolled.  Meadows  which  have  been  flooded  durijig 
winter  will,  in  favourable  situations,  show  a  considerable  crop 
of  grass  by  the  beginning  of  this  month.  Turn  ott'the  water  a 
week  or  ten  days,  till  the  surface  pets  Arm;  then  feed  with 
ewes  and  lambs,  giving  a  little  hay  m  the  evening.  Calves  may 
also  be  turned  on  these  meadows,  but  nothing  heavier.  The 
best  mode  is  to  hurdle  off  the  grass  in  strips,  in  the  manner  of 
eating  turnips  or  clover  in  the  places  of  their  growth.  Moles 
(7631.)  and  worms  (7704.)  are  best  destroyed  at  this  season. 

6.  Arable  Lands.  (4925.) 

There  are  few  hardy  seeds,  whether  of  agriculture  or  garden- 
ing, that  may  not  be  committed  to  the  soil  diu-ing  this  month. 
Spring  wheat  of  the  common  kind  t6iX)I.)  may  still  be  sown  ; 
but  ifpossible,  not  later  than  the  middle  of  the  month ;  oats 
{5120.f,  rye  (5069.),  barley  (5080.),  canary  com  (5169.),  buck- 
wheat {6111.)f  beans  (5222.\  peaa  {512M,  tares  (5257.).  &c. 


Clover  and  rye  grass  (5531.)  may  now  be  sown  among  y<nin«* 
wheats  after  naked  fallows,  ox  among  bpriug  coni  in  iaiuii  uk 
good  heart  and  tine  tilth- 

Field  beet  (548'^.),  carrots  (5443.),  iinrsneps  (5471.),  and 
Swedish  turnips  should  be  sown  the  last  fortnight  of  the  month, 
provided  the  land  is  dry  enough  to  be  sufficiently  cleaned,  and 
pulverised  to  the  depth  of  at  least  a  foot.  It  more  freouently 
happens  that  this  cannot  begot  done  till  the  beginning  ot  April, 
and  hence  this  class  of  seeds  is  seldom  got  in  before  the  mid- 
dle of  that  month.  The  carrots  should  be  hrst  so\vn,  and  the 
Swedish  turnip  will  bear  to  be  the  latest.  Lands  intended  few- 
potatoes,  carriages,  turnips,  transplanted  Swedish  turnip,  and 
other  plants  of  the  ifr^sica  kind  should  be  brought  forward  by 
such  ploughings,  cross  ploughings,  and  workings  with  the  grub- 
ber, as  their  nature  and  state  may  require.  It  is  one  great  ad- 
vantage of  the  common  white  turnip,  that  it  admits  of  two 
months  more  time  for  preparing  the  soil  than  other  root  or 
Brassica  crops.  Summer  or  wheat  Callows  require  at  least  ouq 
furrow  in  course  of  the  month. 

7.  Fences  (2960.)  Roads  (3523.),  and  Drains.  (4213.) 
Thorns  and  other  hedge  plants  may  be  put  in,  but  the  earlier 

in  the  month  the  business  is  completed  tlie  better.  This  is  an 
excellent  season  for  making  or  repairing  roads  (3727.),  drains, 
ponds,  embankments,  &c.,  the  ground  being  still  moist,  and  the 
days  sufficiently  long  to  admit  of  a  man's  labouring  ten  hours, 
or  from  six  to  six.  In  January,  the  ground  is  often  too  wet,  or 
frozen,  or  covered  with  snow,  and  the  days  too  short  for  advan- 
tageous day  labour.  In  July  and  AugiLst  the  ground  is  too  dry 
and  hard  for  spade  work,  and  day  labour  high  on  account  ocf  the 
proximity  of  hay. time  and  harvest. 

8.  Orchards  (4079.)  and  Hop  Grounds.  (5997.) 
Finish  pruning  fruit-trees  (4111.),  and  also  digging  round 

theur  stems,  if  that  is  practised.  (41 19.)  ^V'here  young  orchard* 
nre  grazed,  see  that  the  gtiards  or  fences  to  the  single  trees  oxe 
in  repair. 

Form  plantations  of  hops  (5997.),  and  open  up  and  dress  the 
hills  of  established  plants,  returning  the  mould  to  their  roots- 
(60^5.) 

9.  Wood-lands  and  Plantations.  (3906.) 

In  the  tree  nursery,  finish  sowing  acorns,  keys,  nuts,  mast, 
berries,  stones.  Sow  also  the  lignter  trees,  as  poplar  seed 
(where  it  can  be  got),  willow,  birch,  alder,  elm,  &c.    Trans- 


plant from  tlie  seed  bed,  or  from  narrow  to  broadil:  intervals, 
and  attend  to  oUior  paits  of  the  usual  routine  culture. 

New  ptanititions  may  still  be  plaiitcd,  endeavouring  if  possible 
to  finish  putting  in  deciduous  trees  with  the  month  ;  using  the 
puddle  in  dry  weather  (3940.),  and  fixing  by  water.  (3052.) 
\Vhere  large  trees  are  introduced,  the  latter  generally  re<iuire 
to  be  staked. 

Evergreens  of  the  harder  kinds,  as  the  Scotch  pine,  spruce  fir, 
&c.  may  be  transplanted  in  the  last  week  of  the  month,  but  not 
safely  before.  They  are  often  put  in  during  any  of  the  winter 
months,  but  the  result  shows  the  impropriety  of  the  practice. 

Fill  vy  blanks  (3983.)  in  young  plantations  and  hedges,  and 
fell  timber,  cut  over  coppice  woods,  and  thin  out  young  wooda 
as  in  last  month.  When  plantations  are  to  be  raised  from  seed 
where  they  are  to  remain  for  timber  (3926.),  tliis  Is  the  month 
for  most  seed,  but  April  is  better  for  the  pine  and  fir  tribe. 
Sow  the  others  in  the  second  or  third  week  of  the  month ;  and 
if  resinous  trees  are  to  be  mixed,  a  sprinkling  of  theur  seeds  caa 


II  resinous  crees  are  lo  ue  luiicu,  e 

be  Gown  over  the  others  in  April. 
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REMARKS. 

The  weatlier  of  this  month  la  distinguished  by  the  ra- 
pidity of  ita  changes.     It  is  generally  stormy,  inter- 
spersed witli  gleams  of  sunshine,  hail,  snow,  some  frost, 
and  occasionally  violent  storms  of  wind.    It  is  a  month 
of  the  utmost  acti\ity  to  the  cultivator  of  arable  land, 
who  during  its  course  finishes  the  sowing  of  spring  corns 
and  grasses,  and  begins  that  of  roots  and  leaves. 
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1.  Calendar  of  Animated  Nature  rortnd  London. 

In  the  first  rveek:  the  viper  {Cdluber  b^nis)  and  woodlouse 
(Ontscus  /Isfellus)  appear  ;  the  misseltoe  thrush  ( Tiirdus  visri- 
vonis)  pairs  ;  frogs  (Hino;)  croak  and  spawn,  and  moths  (I'ha- 
IcE^nee)  apjiear. 

Secmd  week  ;  the  stone  curlew  (Cliaradrius  (EdicnJmus)  cla- 
mours ;  young  froRs  (Rima  tempor^ria)  appear.  The  pheasant 
(Wiasiknus)  crows,  the  trout  (iilmo  Trtilla)  rises,  and  spiders 
(ylr^neBc)  abound. 

Third  rveek :  the  crested  wren  (Afotacflla  iJdgulus)  sings ;  the 
blackbird  (rCirdus  Merula),  raven  (Ctirvus  C6ran),  pigeon  (Co- 
Idmba  domtetica),  hen  (Phasiknus  Callus),  and  duck  (ylSias 
Jxischa)  sit ;  viirious  insects  appear ;  and  the  feldfare  (Turdus 
pil^s)  is  still  here. 

Fourth  meek:  the  swallow  (HirAndo  ruslica)  returns;  the 
nightingale  (Afotacdla  iusclnia)  sings ;  the  bittern  (/4'rdea  ro- 
telUiria)  makes  a  noise;  the  house  martin  fHinindo  tarbica) 
appears  ;  the  blackcap  (Motacdia  Atricapflla)  whistles ;  and 
the  common  snake  (Cdluber  Aktrix)  appears. 

2.  Calendar  of  Vegetable  Nature  round  London. 
In  the  ftrti  tveek:  the  daffodil  (A'arcfejus  Pseido-narclssus), 

the  garden  hyacinth  (i/yacmthui  orientMis),  the  wallflower 
(Cheirilnthus  CheM),  the  cowslip  (Prfmula  officiniilis),  the  peri- 
winkle (Kfnca),  sloe  (Prilnus  splnosa),  and  various  other  herbs 
and  trees  in  flower. 

Secoiul  nmk:  the  ground-ivy  (Glechftma  *rdcrhcoa),  gentia- 
ntlla  (Centiiliw  acaulis),  I'ulmoniirik  virglnici,  the  auricula, 
/beris  sempervirens,  Omph.il6des  verna,  and  most  of  the  com- 
mon fruit-trees  and  fruit-shrubs  in  flower. 

7'hird  tveek .  some  Rol)lni(r,  Andrdmt^ilrt-,  K^lmirt-,  and  other 
American  shrubs  ;  Ddphnc  L.-\ureola,  I;'lmus  laminislris,  ( )  hry  - 
sospl^nium  oppoiitifulium,  WcrcuriiiiM  perfeimis,  and  other 
plantii  in  flower. 


Fmrth  week:  the  beech  (Figus)  and  elm  (Flmus)  in  flower; 
ivy -berries  drop  from  the  racemes  ;  the  larch  in  leaf,  and  the 
tulip  and  some  white  narcissi  and  fritUlarica  in  (lower. 

3.  Farm-yard.  (2902.) 

This  month  will  in  most  situations  terminate  the  wintering 
of  cattle  in  the  straw-yard.  Straw  is  now  verj-  dry,  therefore 
turnips,  or  other  green  food  ot  roots,  should  be  added  in  pro- 
portion. 

H.ir»f<  shotild  be  kept  in  high  order,  on  account  of  the  hard 
work  and  extra  exertion  often  required  of  them  during  this 
month.  If  there  are  carrots  or  ixitatoes  to  steam  for  them 
once  a  day,  that  will  greatly  aid  hay  and  com ;  if  not,  steam  a 
part  of  the  hay- 

The  accidental  supplies  of  food  for  store  pigs  and  poultry  arc 
less  abundant  during  this  month,  berause  less  time  can  bo 
spared  for  threshing.  There  are  fewer  wintering  cattle,  and 
the  yards  are  generally  now  cleaned  out  for  the  field  dung- 
hills. 

4.  Live  Slock.  (6216.) 

The  end  of  this  month  is  a  good  time  for  mares  to  foal  ((5629.;, 
and  they  should  have  the  horse  accordingly.  16631.)  Attend 
at  the  proper  periods,  first  to  moderate  working,  and  then  to 
entire  ease  before  foaling  time.  (6611.) 

Cons  must  still  be  well  fe<i  with  roots  or  steamed  food,  within 
doors,  letting  them  taste  the  grass  occasionally  towards  the  end 
of  the  month.  (6S63.) 

Sheep  and  lamta  generally  require  a  good  deal  of  artificial 
food  during  the  first  half  of  this  month.  When  the  turnips  aro 
expended,  clover  hay,  grains  of  barley  which  have  been  malted, 
rape  cake,  or  linseeil  c.-'ke,  are  tlie  n  xt  resources.  (6094.) 
About  the  end  of  the  month  they  may  be  turned  on  the  pas- 
tures, and  then  it  is  th.-it  mutton  grner.illy  drops  in  price  :-a 
hint  (o  the  fanne'  to  sell  all  he  can  In  the  early  part  of  April. 
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Whete  there  are  water-meadows,  the  sheep  and  lambs  will 
have  been  fattening  on  these  riiiring  the  whole  of  the  month, 
—an  immense  adv:mta;,'e  to  a  f;irmer.  .    .         ,  j, 

PoiUtri,oi'  most  kinds  have  now  hatched  their  broods,  and 
require  iookini,'  after,  to  see  they  do  uot  injure  one  another,  nor 
are  attacked  by  stronger  enemies. 

5.  Grass  Lands.  (5043.) 

See  that  the  fences  are  kept  up,  and  the  gates  regularly  ^hut 
and  fastmeil;  as  cattle  newly  let  out  are  ver>-  ai>t  to  wander, 
and  more  ready  to  break  through  fences  than  when  the  herbage 
is  more  abundant.  ^      i.        .       ^ 

Water-vuaiio7V8  (4371.)  are  generally  shut  up  for  hay  about 
the  end  of  the  month,  the  ewes  and  lambs  being  then  lumed 
on  young  artificial  gr.isses,  or  common  provincial  pastures,  in 
a  sufficiently  forvard  state. 

Mujving-mcadon's  of  the  common  kind  (57GS.),  and  clovers, 
and  mixed  grasses  for  hay,  should  be  hand-picked,  bush- 
harrowed,  and  rolled,  early  in  the  month,  and  then  shut  up  for 
the  scythe. 

6.  Arable  Lands.  (4925.) 

Finish  toning  all  the  spring  corns  (50S0.),  peas,  tares,  lu- 
cerne (5574.),  saintfoin,  and  all  other  herbage,  plants,  and 
grasses.  (5G43-) 

Sumvier  wheat  (5004.)  may  be  sown  during  the  whole  of  the 
month,  also  barley  in  late  situations  (50S0.),  peas  for  late  pod- 
dine,  and  under  peculiar  circumstances,  tares  for  cutting  green 
in  October  and  November. 

Maniifactorial  j/lants^  as  woad,  madder,  flax,  hemp,  mustard, 
&c.;  oil  plants,  as  rape,  poppy,  and  such  plants  as  are  grown 
for  medicinal  purposes  or  peculiar  uses  in  domestic  economy, 
as  rhubarb,  liquorice,  buck  or  beech  wheat,  cress,  &c.  may  all 
be  sown  or  planted  from  the  middle  of  last  to  the  middle  of  this 
month.  The  first  week  in  April  will,  in  the  greater  number 
of  secisons,  soils,  and  situations,  suit  the  most  of  them. 

Carrot  (5443.),  field  beet  (5482.), parsnep  (3417.),  and  Swed- 
ish  turnip  (5409.),  if  not  sown  the  last  week  of  March,  should 
be  finiaJied  during  the  first  ten  days  of  ApriL    A  bed  of  Swedi^ 


turnips  should  be  sown  in  the  garden  (br  transplanthig  m  the 
field  by  the  end  of  the  month,  or  the  first  week  in  May. 

The  last  fortnight  of  the  month  is  the  best  season  for  planting 
potatoes  (53I(j.) ;  in  the  earliest  sitxiations  this  is  soon  enough 
tor  a  full  crop  ;  in  the  latest,  the  middle  of  May  will  answer 
better.  For  very  early  crops  for  the  supply  of  summer  markets, 
dry  rich  sheltered  fields  may  be  planted  in  March.  In  the 
moors  of  Scotland  they  often  plant  in  June,  and  still  have  a 
crop ;  there  the  potato  is  alike  obnoxious  to  late  spring  and 
early  autumnal  frost. 

7.  Fences  (2960.),  Iloads  (3523.),  and  Drams. 
(4213.) 

All  these  should  have  been  put  in  order  before,  so  as  to  leave 
the  hedger  of  the  farm  (7714.).  and  the  labourer  of  all  work 
(7711.),  time  to  assist  in  getting  in  planted  crops,  eis  potatoes,' 
cabbages,  &c.  in  the  fields,  cropping  the  garden,  mowing,  or 
otherwise  dressing  the  orchard,  shrubbery,  lawn,  or  such  orna- 
mental or  enjoyment  ground  as  the  farmer  indulges  in  roimd 
his  house. 

8.  Orchards  (4079.)  aiid  Hop.gro7ends.  (5997.) 

In  some  cases  fruit-trees  may  be  so  over-run  with  insects 
towards  the  end  of  the  month  as  to  make  it  worth  while  to  bum 
wet  straw  under  them ;  but  this  rarely  happens  before  the 
middle  of  May,  and  even  then  farm  orchards  may  almost  always 
be  left  to  the  birds  and  vigour  of  the  trees.  Hops  are  generally 
poled  in  this  month,  and  the  ground  between  the  hills  after- 
wards stirred  with  the  cultivator  or  nidget  as  it  is  called  in 
Kent.  (GU26.) 

9.  Wood-lands  and  Plantations.  (3906.) 

All  planting  and  pruning  of  deciduous  trees  should  be 
finished  the  first  week  of  the  month.  Afterwards  the  planting 
and  pruning  of  evergreens  may  commence;  first  the  common 
pine  and  fir,  and  anerwards  the  holly,  yew,  and  other  forest 
evergreens.  (3937.)  If  these  can  be  watered,  and  staked,  so 
much  the  better.  Barking  oaks  may  in  some  warm  situations 
be  felled  the  last  week  of  the  mouth,  but  May  is  the  more  ge- 
neral time.  (4050. i 
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REMARKS. 
Vegetation  now  goes  on  with  great  vigour,  though  there 
are  often  very  cold  and  even  frosty  nights,  which  raa- 
terially  injure  the  blossoms  of  fruit-trees,  and  sometimes 
the  young  shoots  of  the  hop  and  potato.    Man,  in  com- 
mon  with  other  animals,  being  now  full  of  life  and 
vigotur,  the  consummation  of  animal  desire  is  frequent : 
but  marriage  is  l)etter  deferred  till  September,  when  the 
offspring  will  be  bom  in  the  May  or  June  following,  a 
season  of  the  year  when  the  poor  man  can  better  support 
the  expenses  of  an  accouehement  than  in  the  cold  month 
respondent  to  marriages  in  May. 
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1.  Calendar  of  Animated  Nature  round  London. 

In  ike  Jirst  rvetk  :  the  titlark  (/Ilatida  pratensis)  sings,  the 
cuckoo  (Cuculus  canbi-us)  is  heard;  the  gudgeon  (Cj'prinus 
G6bio)  spawns;  the  redstart  (JWotatflla  PJioeinciirus),  swift 
(Hinindo^V"*)>  whitethroat  (A/otacIlla  Sylvia),  and  stinging- 
fly  (C6nops  cdlcitrans)  appear. 

Secaiid  week:  the  turtle-dove  (Coliiraba  Tiirtur)  coos;  the 
red  ant  (Formica rCibra),  the  laughing  wren  (MotaciMa.  Curruca), 
the  common  flesh-fly  (Alusca  vomit6ria),  the  lady-cow  (Cocci- 
nfella  bipunctkta),  grasshowpex  lark  (^latidai-ocdstee  v6cis),  and 
willow-wren  (iUotacflla  oalickria)  appear. 

T/iird  week :  the  blue  flesh*fly  (JWusca  vomit6ria)  appears; 
black  snails  (H^lix  nigra)  abound,  and  the  large  bat  appears. 

Fourth  Tveek :  the  great  white-cabbage  butterfly  (Papflio 
brdssicee)  and  dragon  fly  (Libellula  4-maculata)  appear ;  the 
glow-worm  shines,  and  the  fern-owl,  or  goat-sucker  (Capriratil- 
gus  eu/opre*us),  returns. 

2.  Calendar  of  Vegetable  Nature  round  London. 

In  thc^firsi  week :  G^um  lu-bJmum,  .^rtemfsi^  camp6stris  ;  lily 
of  the  valley  (Convalliria  majalis),  water-violet  (Hottonm  pa- 
lustris),  tulip-tree  (Liriodendrontuliplfera),  and  numerous  other 
plants  in  flower. 

Second  week:  the  oak,  ash,  sweet  chestnut  (Cast&nea  v^sca), 
hawthorn  (JM6spjIus  Oxyac^ntha),  the  common  maple  (^Ver 
camp^stre),  horse-chestnut  (.^'sculus  Hippocdstapum),  bar- 
berry {Dtfrberis  vulgaris),  and  the  A'juga  reptans  in  flower. 

Third  rveek :  the  water  scorjiion- grass,  or  forget-me-not 
{Myosbtii  scorpioldes),  lime-tree  (Tfha),  milk-wort  (Polj'gala 
vulgaris), nightshade  (A'tropa  Be///irfrfima),  and  various  Ameri- 
can shrubs  in  tlower,  and  rye  (Secale  hyb^mum)  in  ear. 

Fourth  week:  oaks,  ashes,  and  beeches  now  generally  in  leaf, 
and  the  mulberry  (ATbrus  nigra)  beginning  to  open  its  buds. 
The  cinnamon  rose  and  some  other  hardy  roses  in  flower  ;  and 
also  the  bramble  (iiiibus  fi-utictisus),  moneywort  (Lysim^cbia 
NummulJu-ia),  columbine  (Aquil^gia  vulgkris),  and  various 
other  trees  and  shrubs  in  blossom. 

3.  Farm.yard.  (2902.) 

Feeding  and  wintering  on  straw  and  roots  generally  ends, 
and  soiling  (5512.)  or  pasturage  (3562.)  commences,  in  the 
first  fortnight.  Where  liigh-flavoured  milk  and  butter  arc  pre- 
ferred to  quantity,  then  pasturage  on  dry-bottomed  uplands  i3 
to  be  preferred  ;  but  where  quantity  and  richness  is  the  object, 
soiling  with  clover  and  tares,  and  two  or  three  hours'  pasturage 
per  day,  for  the  sake  of  exercise,  is  the  preferable  system. 
Even  on  farms  where  there  is  nothing  to  mow  but  old  meadow, 
soiling  with  thi^t  will  be  found  more  economical  than  pastur- 
ing it.  A  field  of  meadow  in  good  heart,  mo\ra  and  eaten 
^een,  wiil,  at  a  rough  estimate,  produce  treble  the  quantity  of 
milk  it  would  have  done  if  pastured,  and  four  times  as  much  as 
it  would  do  in  the  form  of  dry  bay. 

Thcyards  and  pitt  are  generally  cleared  of  dung,  urine,  &c. 
at  thi«  season  ;  and  if  no  soiling  goes  on,  they  should  be  kept 


clean  during  the  summer,  excepting  what  room  is  required  for 
the  dung  of  the  few  stock  which  are  there  constantly,  as 
pigs  and  poultry,  or  occasionally,  as  horses  while  harnessing, 
&:c. 

4.  Live  Stock.  (6216.) 

In  turning  caiile  to  grass,  consider  the  different  systems  of 
pasturins  (5S16.);  adopt  what  suits  your  circumstances,  and 
j>ursue  it  regularly.  See  that  water  is  not  wanting  to  each 
field  (4463.) ;  nor  shade,  rubbing  posts,  and  shelter.  (583S.) 

Lean  stock  are  generally  dear  during  tliis  month,  from  the 
number  of  persons  who  buy  in  and  feed  olt'  on  grass.  When 
cattle  or  sheei>  are  very  numerous,  they  are  found  to  feed  better, 
and  do  less  injury  to  the  grass,  in  small  herds  or  flocks,  than  in 
large  ones. 

Alarcs  may  have  the  horse  during  the  first  week,  but  not  later 
considering  the  season  of  parturition.  (Gfl37*) 

5.  G}'ass  Lands.  (5643.) 

As  most  grasses  send  up  their  flower-stalks  during  this 
month,  it  is  of  importance  so  to  stock  pastures,  as  to  eat  the^ 
down.  This  is  only  to  be  accomplislim  in  recently  sown  down 
lands  bv  overstocking,  and  not  then  completely  if  ryegrass  pre- 
vails. vMien  grass  lands  are  to  be  mown,  the  best  crop  of  nay 
will  be  obtained  by  not  pasturing  after  the  middle  oi  -\i»ril. 
Some  may  think  that  where  cattle  and  sheep  are  fed  till  May 
br  June,  the  stalks  left  will  come  in  as  hay  ;  but  as  such  fieldis 
cannot  be  mown  till  the  end  of  July,  the  stalks  have  long  be- 
fore shed  their  seed  and  become  dry,  and  so  shrivelled  as  to  be 
unfit  for  food. 

'WJiGte  pariiiff  and  fr»rHi;i^  are  wanted,  this  is  a  favourable 
season.  (5209.) 

n'ater-ir.eadnws,  having  been  eaten  down  in  April,  are  gene- 
rally watered  for  the  first  three  or  four  weeks  of  this  month,  to 
bring  forward  the  crop  of  hay.  (1429.) 

6.  Arable  Lands.  (4925.) 

Summer  wheat  (5004.)  and  grass  seeds  (5873.)  may  still  be 
sown,  but  not  profitably  after  the  first  week  or  ten  days. 
Swedish  turnip  (5109.),  marygold,  and  yellow  turnip  maybe 
profitably  sown,  and  also  early  crops  of  common  while  turnip 
whc-re  the  soil  is  clean  and  duly  prepared.  (5394.) 

The  preparation  of  turnip  fallows  is  the  great  business  of  this 
month,  and  next  tlie  stirring  of  naked  fallows  (4944.),  and  the 
culture,  by  horse  and  hand  hoes,  of  corns  and  pulse  in  drills. 
In  late  situations  potatoes  may  be  planted  during  the  whole  ' 
month  (5316.)  ;  and  hemp  and"  flax  sown  during  the  first  fort- 
night. (5SbO.  and  5922.)     Tares  for  successional  supply-  (5257.) 

7.  Fences  (29Q0.),  Boads  (3523.),  and  Drains, 
(4213.) 

Clean  youn^  heJge.rows.  (2982.)  Drains  may  now  be  advan- 
tageously designed,  as  the  springs  show  themselves  more  con- 
spicuously during  winter.  The  rest  in  this  department  is  mere 
routine. 
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8.  Orchards  {W9.)  and  Ilop-f^rounds.  (5997.) 

Crruftcd  trccM  should  lie  looked  over  occasionally,  and  any  that 
the  clay  has  dropped  from  re- covered.  Keiiiove  suckers  and 
superfluous  side  shoots. 

Stir  and  clean  the  hop-j>hintatiims ;  place  the  poles,  tie  the 
vines  where  necessarv ;  and  towards  the  end  of  the  month, 
when  the  number  of  shoots  wantt;d  have  taken  the  lead ;  cover 


the  stool  or  centre  of  the  plant  with  a  small  hill  of  soil,  to  pre- 
vent it  irom  sending  up  more  shoots. 
i'.  JVood-la7ids  and  Plantations.  (3906.) 
Continue  to  bark  oak  trees,  and  also  (he  larrh,  and  such 
others  as  are  nilanted  for  the  farmer  (41141.),  but  finish,  if  pos- 
sible, by  the  midule  of  the  month.  Keep  newly  planted  lar^e 
trees  properly  sUiked,  and  all  kinds  of  cultivated  ground  clear 
of  weeds. 


JUNE. 


Weather 
at 

Average  of 
the  Ther- 
mometer. 

Greatest 

from  the 
-Vverage. 

Average 

of  tlie 

Barometer. 

Quantity 
of  Kain. 

REMARKS. 
The  weather  is  sometimes  cold  at  the  beginning,  but  Is 
gener.iUy  agreeable  and  steady  towards  the  middle  of  the 
month.      By    observing   the    columns    indicating    the 
greatest  variation  of  the  thermometer  in  each  month,  it 
will  be  seen  tliat  it  varies,  in  London,  only  two  degrees  in 
June,  which  is  less  than  in  any  of  the  preceding  months. 
In  July  and  August  the  variation  is  the  same;  but  in 
niarch  and  October  it  is  twice  as  much. 

Ivondon     - 
Edinburgh 
Dublin    - 

r,3     22 
57     2 
5S     76 

2 

29    83 

29  66G 

30  06 

0-332  inch. 

1-9.15 

0-S60 

1.  Calendar  of  Aniinatcd  Nature  round  London. 

Inthe  first  rveek :  the  sedge-sparrow  (i*asser  arundina(-ea),the 
fly-catcher  tiMuscfcapa  Atricaprtla),  the  wasp  (Kespa  vulgaris), 
and  several  species  of  the  bee  and  butterfly  appear. 

Second  week:  the  bumet  moth  (Sphfnx  tilip^ndulas),  and 
fijrest-fly  (Hippobijica  equina)  appear;  bees  swarm. 

Third  rveck :  several  flies,  butterflies,  moths,  beetles,  and  other 
insects  appear. 

Fourth  week :  insects  abound ;  and  singing-birds  begin  to 
retire  to  the  woods,  and  leave  otl'singing. 

2.  Calendar  of  Vegetable  Nature  round  London. 
In  the  first  trvek :  water-lilies  (iVymphaj^aet  A'uphar)  flower; 

also  i*ris  I'seud-acorvis,  ^'nthemis  Cdtula,  Polygonum  Pcrsi- 
caria,  M^lva  rntundifoha,  and  numerous  other  plants. 

Second  ivcek :  the  vine,  raspberry,  and  elder  in  full  flower  ; 
also  various  Scotch  roses  (Aosa  spinosissima),  broom  (Spdrtium), 
nettle  ((/rtioa),  and  wheat  in  the  ear. 

Third  neek :  the  (/rchis,  Epilobium,  iVis  A'fphium  and 
xiphiiiides,  the  hardy  /'xiaj  and  Gladioli,  and  a  great  variety  of 
garden  and  field  plants  in  flower  ;  also  the  wheat  and  many  of 
the  p.isture  grasses. 

Fourth  week :  some  black  and  red  currants  rii>e,  strawberries 
in  abundance ;  young  shoots  of  trees  and  shrubs  have  nearly 
attained  their  length.  Oats  and  barley  in  flower  ;  blue-bottle, 
scabious  {Centaur^a  Cyhnus),  and  numerous  others  in  bloom. 

S.  Far^n-yard.  (2902.) 

Suiting  is  the  principal  operation  now  going  forward  (So-lS.), 
and  requires  the  utmost  attention  to  the  cleanliness  of  the 
animals,  whether  fatting  cattle,  feeding  milch  cows,  or  horses. 

4.  Live  Stock.  (6216. ■) 
"Wash  and  shear  sheep  (7201.) ;  examine  flocks  individually 
a-s  to  the  fly  (7173.) ;  see  to  shade  for  every  description  of  stock 
when  the  weather  is  hot.    Bees  swarm  during  tnis  and  next 
uii>nth. 

.').  Grass  Lands.  (5648) 

Hay-making  is  now  a  principal  business  (55 14.  and  5792.) 
Any  tussocks  or  llower-stalks  (bents)  which  appear,  notwith- 


standing the  close  feecling  of  April  and  May,  should  now  be 
mown  (5772.);  thistles  and  similar  weeds  cut  out  close  by  the 
root  (6202.);  pare  and  bum  as  in  May  (3209.);  clean  out 
ponds,  water-courses,  wells,  &c.  See  that  clovers,  tares,  or 
other  soiling  crops  are  mown  close  to  tlie  soil. 

6.  Arable  Lands.  (4925.) 

Great  part  of  the  turnip  process  goes  on  during  the  threo 
first  weeks  of  this  month  and  the  latter  half  of  May.  (5373.) 
Dung  fellows  and  otherwise  bring  them  forward  (4568.),  drain- 
ing (4213.),  levelling,  altering  ridges,  &c.  as  the  case  may  re- 
quire ;  weed  bro;id-cast  crops,  and  stir  the  soil  between  such 
as  are  in  rows.  Warjiing,  where  it  can  be  practised,  may  now 
be  commenced  (4450.) ;  thin  out  the  first  sown  tiUTiips.  (540G.) 

7.  Fences  (2960.),  Roads  (3523.),  and  Drains. 
(4213.) 

Weed  hedges,  but  airoid  clipping  them,  which  only  creates  a 
close  surface  of  feeble  shoots,  tnat  in  the  end  becomes  so  thick 
as  to  exclude  light  and  air  from  the  central  stems,  and  occa- 
sions their  languishing  and  death.  (29S5.) 

Dig  and  otherwise  prepare  materials  for  roads  (3635.)  and 
drains.  (42S4.) 

8.  Orchards  (4079.)  and  Hop~g7-ounds.  (5997.) 
Insects,  or  other  effects  of  what  are  called  blights,  can  seldom 

be  destroyed  on  so  large  a  scale  as  that  of  the  farm-orchard  or 
hop-garden.  Burning  weeds  or  wet  straw,  litter,  &c.  will  do 
something ;  and  on  a  small  scale,  washing  with  lime-water, 
soap-suds,  tobacco- water,  or  a  mixture  of  these,  will  prove 
eftectual.  (6056.)  Those  who  tie  the  binds  or  vine  of  the  hop 
to  the  poles,  instead  of  leaving  them  to  nature,  have  generally 
completed  the  operation  by  the  middle  of  the  month*  In  some 
eirly  spots  the  superfluous  shoots  are  cut  oH"  about  the  end  of 
the  month. 

9.  Wood-lands  and  Plantations.  (3906.) 

The  woodman  is  now  chiefly  emjilnyed  in  trussing  up  the 
branches  of  barked  trees,  and  otherwise  disvjosing  of  what  is 
imfit  for  timber  puqioses.  (4019.)  Old  copses  or  stools  of  trees, 
woods,  or  hedges,  may  now  be  advantageously  stocked  up, 
stacked,  and  when  dry,  charred  for  fuel.  (4068.) 
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REMARKS. 

This  was  called  hay  monlh  by  the  S,axons ;  and  though 
hay-making  near  London  is  generally  finished  in  June, 
yet  in  places  where  manure  is  less  abundant,  it  is  chiefly 
made  in  this  month.     The  farmer's  prospects  as  to 
crop  may  now  be  determined  as  to  almost  every  article 
cultivated. 

London     - 

Kdinburgh 
Dublin    - 

66    .■? 

60  6 

61  13 

2 

29    89 
29    44.5 
29    929 

2191  inch. 

2-SlO 

2-614 

1.  Calendar  nf  Animated  Nature  round  London. 

In  thejirit  week  :  the  cuckoo  ( C'uculus  can6rus)  leaves  otT sing- 
ing ;  the  stone-curlew  (Char^cirius  (Kdicnemus)  whistles  occa- 
sionally late  at  night,  and  the  golden-crested  wren  (JUotacflla 
/Etpulus)  now  and  then  chir]>s. 

Second  neek :  the  quail  ( Tetrao  ferrugfneus)  calls ;  thccuckoo- 
spit,  or  frog-hopper  (Cichda  spumaria),  abounds. 

Third  week:  young  fi-ogs  migrate,     liens  moult. 

Fmtrth  week :  the  great  horse-fly  (Tabanus  iovinus)  appears ; 
and  partridges  fly. 

2.  Calnidar  of  Vcprtnhic  Nature  round  London. 
In  the  first  week  .-"enchanter's  nightshade  ( f  irca^V  lutetiima) 

and  lavender  (Lav.-lndula  splca)  in  flower,  and  pinks  and  car- 
nations in  full  bloom. 

Sreond  rveck  ;  the  fallen  star  (Trem611a  Nilsloc)  appears ;  .also 
puO'-balls  (Lycopfcrdon  Urvitla),  and  sometimes  the  common 
mushroom  (Agdricus  campestris). 

-  Third  week:  raspberries  and  gooseberries  ripe,  potatoes  In 
flower,  asparagus  in  berry,  the  liliums  in  perfection. 

Fourth  meek  :  the  truffle  (Titber  (-ibilrium)  now  hunted  or  dug 
up  in  commons  and  forests ;  nightshade  (.S'olimum  nigrum), 
devil's  bit  ( Sc.-ibi£)sa  succlsa),  bumet  saxifrage  (PimpinfcUa&'axl- 
fr.iga),  ana  a  great  number  of  plants  in  flower. 

a  Farm-yard.  (2902.) 

As  in  June ;  between  h.-iy  and  com  harvest  is  generally  a 
very  good  lime  for  the  farmer  to  make  a  tour  to  observe  more 
extensively  the  practices  of  his  own  district,  and  to  witness 
those  of  other  districts. 


4,  5.  Live  Stock  (6216.)  and  Grass  Lands.  (S648.) 

tamis  are  now  weaned  (7161.)  when  not  fattened  off;  atfirsi 
they  require  the  richest  keep.  As  green  food  will  now  be 
abundant,  every  animal  about  a  farm  that  can  live  and  thrive 
or  answer  its  end  hv  the  soiling  system,  shoulrl  be  so  treated. 
The  weather  being  hot,  catlle  or  sheep  in  fields  must  be  fre- 
quently looked  to,  as  to  shade,  water,  and  abundant  keep. 
Sutlering  from  thirst,  or  a  want  of  food,  they  are  very  apt  to 
break  through  fences,  which  at  this  season  is  more  than  usually 
injurious,  on  account  of  the  state  of  the  com  crops. 

G.  Arahic  Lands.  (4025.) 

Attmd  lo  weeding,  hoeing,  and  otherwise  moving  the  soil 
between  rowed  crops,  more  especially  potatoes  .and  turnips. 
Towarils  the  end  of  the  month,  the  first-sown  white  turinm 
will  be  in  a  state  to  thin  out ;  and  a  fartlier  thinning  may  be 
advantageously  given  to  field  beet,  carrots,  &c.,  at  this  season. 
M'here  peas  are  sown  for  podding,  they  will  now  be  in  abund- 
ance for  gathering :  in  warm  situations  sooner.  Kuck-whcat 
may  now  be  sown  for  autumnal  food  for  game.  (61 1 1.1 

7.  Fences  (2960.),  Iloads  (3523.),  and  Drains. 
(4213.) 

As  in  June. 

8.  Orchards  (4079.)  and  Hop-grounds.  (5997.) 

Cherries,  strawberries,  gooseberries,  &c.,  where  grown  .-»s 
field  crops,  are  row  in  gathering,  and  towards  the  end  of  th« 
month,  fallen  apples  and  iilums  for  tarts.  Hop-grounds  are 
looked  over,  and  the  superfluous  vine  pruned  oil,  iic.    In  Kent 
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and  ottier  y^nccs  fSese  prunlngs  arc  oflen  a  p^quislte  of  the 
pnuK-'T,  who  Uys  tht'm  aaiJe  as  fodder  for  cows. 
9.    Wood-lands  and  Plantations.  (3906.) 
As  in  June ;  and  prune  the  gean,  which  at  other  seasons  la 
apt  to  bked.  ^3yU5.}    This  season  answers  perfectly  for  pruning 


all  Borfa  of  trees ;  antt  If  their  leaves  and  spra^  were  an  ol>)ect 

for  fodder,  as  in  Swetlen  and  Italy,  no  doubt  it  would  be  pre- 
ferred. (3991.  and  3996.)  Wounds  in  trees  do  not  now  bleed 
as  they  sometimes  do  in  spring  and  autumn ;  and  they  heal, 
and  are  in  part  covered  over  with  bark,  before  the  approach  or 
winter.  (3993. » 
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REMARKS. 

Thi3  is  the  barr^  or  harvest  month  of  the  Saxons ;  and,  as 
every  botly  knows,  the  busiest  month  of  the  agriculturist. 
It  is,  in  consequence,  the  most  profitable  season  for  the 
labourer  and  his  family,  who  are  generally  in  full  em- 
ploy, and  at  an  increase  of  wages,  or  perquisites,  for  four 
or  six  weeks  at  this  season. 
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1  Calendar  of  Animated  Nature  round  London. 

In  tkejirst  rvetk:  flying  ants  ( Formica)  appear  ;  bees  kill  their 
flrones ;  and  the  swallow -tailed  butterfly  (Papflio  Mach^on) 
appears. 

Second  rveek:  young  martins  ( Hinindo  tirbica)  and  swallows 
(ifirfindo  rvistica,  begin  to  congregate,  and  swifts  (Hirundo 
j1*P"s)  to  depart ;  the  whame,  or  burrel-fly  (GB'strus  66vis),  lays 
eggs  on  horses. 

Third  week  :  the  black-eyed  marble  butterfly  (Papflio  S^mek) 
appears.    Various  birds  re-assume  their  spring  notes. 

Fourth  neck:  the  nuthatch  (Mtta  europieV)  chatters,  the 
etone-curlew  (Char^driusOidicn^mus)  whistles  at  night,  the 
goat-sucker  (Caprimulgus  europa:^us)  and  young  owls  (itrix 
UMula)  make  n  noise  in  the  evemng  ;  robin -redbreast  (illotacilla 
Rublcola)  sings ;  and  rooks  roost  on  their  nest-trees. 

2.  Calendar  of  Ve^etahl^  Nature  round  London. 

In  t/tejlrsi  week:  melilot  (TVifblium  officinale),  rue  (/lata 
grav^olens),  yellow  succory  (Picris  /deracioides),  burdock  (vl'rc- 
tium  Ldppa)  in  flower ;  the  bread-corns  ripe. 

Second  rveek:  wild  clary  (S^ilvia  Kerbenica),  meadow-rue 
(ITiahctrum  flkvum),  ploughman's  spikenard  (Con5'za  squar- 
r6sa),  and  various  other  natives  in  flower. 

Third  rveek:  tlie  mallow  (MiWa  Lavat^ra),  hollyhock  (^lc6a 
r6sea),  and  lobelias,  among  the  garden-tlowers;  and  the  poly- 

fonums  and  potainogetons  among  the  wUd  plants  now  in 
lossom. 

Fourth  week:  the  autumnal  crocus  (Crflchicum  autumnMe), 
^'ster  Solidhgo,  Sen^cio  palud6sus,  teasel  (Dfpsacus  fullbnumj, 
and  various  other  plants  in  flower.  The  earlier  varieties  of  all 
the  hardy  kernel  fruits  ripe. 

3.  Fami-yard.  (2902.) 

The  rtck-yard  should  now  be' attended  to  (3906.);  stack- 
stands  repaired  or  put  in  order :  bottoming  of  faggots,  and 
straw  or  rape  haulm  got  together  j  thatch  in  readiness,  and 
ropes  made.  (3184.) 

At  any  spare  period  the  teams  may  be  employed  carting  out 
the  summer- made  dung  to  the  wheat  fallows,  or  to  form  held 
dunghills  for  spring  crops,  &c. 

4.  Live  Stock.  (6216.) 

Select  the  stock  of  iambi  to  be  kept  as  breeclcrs.  (7170.) 
Swine  commonly  bring  their  second  litter  of  pigs  in  this  month  ; 
which,  owing  to  Uie  dropping  com,  is  generally  one  of  abund- 
ant keep,  bom  for  them  and  poultry.  Farmers  in  some  places 
look  U>  the  stubbles  as  a  source  of  good  food  fox  their  cows,  as 


others  do  to  the  fallows  for  keep  for  their  sheep.  ^VTiere 
either  is  the  case,  the  culture  must  be  of  a  very  inferior  de- 
scription. 

5.  Grass  Lands.  (5643.) 

Where  meadows  are  manured,  that  operation  generally  goes 
on  after  the  hay  is  removed,  or  during  winter  ;  the  surface  in 
the  former  case  being  hard  with  drought,  and  in  the  latter  by 
frost.  After  grass  should  in  general  be  shut  up  and  reservetl  for 
later  keep,  and  in  some  cases  as  a  winter  resource.  Keep  down 
weeds,  tussocks,  ant-hills,  &c.  Turn  the  water  on  meadow- 
lands  as  soon  as  the  hay  is  removed,  and  let  it  remain  till  a 
thurd  crop  is  in  forwardness.  (4387*) 

6.  Arable  Lands.  (4925.) 

Weed  and  stir  among  greon  crops,  earth  up  potatoes  (5336. )j 
but  by  no  means  turnips,  unless  the  soil  is  very  dry  indeed,  as 
that  operation  only  prevents  them  from  attaining  a  full  size. 
Reaping  commences  in  all  the  southern  districts  in  the  first 
week  oi  this  month,  and  in  some  by  the  middle  of  July.  When 
the  operation  is  executed  by  day-work,  the  most  unremitting 
inspection  of  the  master  is  necessary ;  and  even  when  the  greatly 
preferable  mo<le  of  reaping  by  the  acre  is  adopted,  he  should  be 
continually  in  motion  from  one  party  to  another,  to  see  that  the 
operation  is  performed  low  and  clean. 

Naked  falloiva  in  late  situations  receive  the  seed  furrow  dur- 
ing this  month,  excepting  in  cases  where  the  seed  is  ploughed 
in,  an  operation  generally  deferred  to  the  middle  of  September. 
Sow  cabbage-seeds  \^A^1.)  for  plants  to  put  out  in  April  next. 
Sow  turnips  after  early  peas  which  have  been  podded  (5V09.), 
or  early  cut  wheat,  tares,  cabbages,  &c.,  or  after  hemp  and  flax, 
which  are  generally  pulled  by  the  middle  of  this  month.  (5S80. 
and  5922.)  Grass  seeds  sown  alone  at  this  season  (5692.)  will 
generally  succeed  better  than  at  any  other  ;  tliey  germinate  a« 
v.-ell  in  spring;  but  the  heats  of  July  often  bum  up  the  tender 
plants. 

7.  Fences  (2960.),  Roads  (3523.),  and  Drains, 
(4213.) 

As  in  the  two  preceding  months. 

8.  Orchards  (4099.)  and  Hop-grounds,  {rmi.) 
Apples  and  plums  of  some  sorts  are  now  ripe.    Grafts  may  in 

general  be  untie'd.  Budding  performed,  and  pruning,  if  desir- 
able, as  observed  last  month  under  woods  and  plantations. 

9.  Wood-lands  and  Plantations.  (3906.) 
See  last  month* 
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REMARKS. 
The  temperature  begins  now  to  decline  and  to  vary ;  the 
nights  begins  to  lengthen,  and  heavy  dews  and  dimi- 
nished   transpiration    and    evaporation   promote    the 
growth  of  grass,  herbage,  plants,  and  especially  turnips. 
This  is  still  a  busy  month  with  the  agriculturists ;  in 
the  warmest  situations  he  is  tinishmg  harvest-work,  and 
in  the  latest  commencing  it.    Animals  of  most  sorts  are 
now  fat;  fruits  are  ripe;    honey  abundant;    and  most 
products  of  the  earth  in  perfection  and  plenty. 

Ix)ndon    - 
Edinburgh 
Dublin    - 

59    63 
54    3 
59    33 

3     5 

30    09 

29  739 

30  239 

0-4S2  inch. 

3-470 

3-021 

1.  Calendar  qf  Animated  Nature  round  London. 

In  the  first  n^eek:  young  broods  of  goldfinches  (Fringflla  Car- 
du61is)  appear.  The  linnet  (Fringflla  Lin6ta)  congregates.  The 
bull  (flris  Tatirus)  makes  his  shrill  autumnal  noise  ;  and  swal- 
lows (Wiriindo  rtistica)  sing. 

Second  rveek :  common  owls  (.Strfr  fldmmea)  hoot.  The 
saffron  butterfly  (Papflio  Hj^al^  and  willow  red  under-wing 
moth  (Phalffi^na  p(cta)  appear.  Herrings  (Clxipea  Harcfngus) 
are  now  cheap. 

Third  week:  the  ring  oU2le(Tv'irdus  torquMus)  appears.  The 
fly-catcher  (Musclcapa  Atricapflla)  withdraws. 

Fourth  week :  the  stare  (i'ttlmus  vulgaris)  congregates.  The 
wood-lark  (.41aAda  arb^rea)  sings.  The  woodcock  (.S'C(51opax 
nistfcola)  anil  fieldfare  (IMrdus  pilkris)  appear;  and  the  swal- 
low (Hirtlndo  riistica)  departs. 

2.  Calendar  of  Vegetable  Nature  round  London. 
In  thfjirst  week :  some  fungi  and  nall6ta  dlba  appear,  travel- 
ler's joy  (Cltmalis  6.\ha)  and  Pam^ssia  paliistris  in  flower. 

Second  meek:  catkinsof  the  hazel  and  birch  formed;  blossoms, 
and  green,  red,  and  black  berries  found  on  the  bramble  at  the 
same  time.  Leaves  of  the  sycamore,  birch,  lime,  mountain- 
ash  and  elm,  begin  to  change  colour. 

Third  week  :  the  ivt  (//6dera  Helix),  laurel  (Prilnus  Lauro* 
cAraaus  and  ftirze  'U'iex  eurwDseV)  in  flower. 


Fourth  week :  hips,  haws,  and  nuts  ripe.  Leaves  of  plane- 
tree  (Pldtanus)  tawny;  of  the  hazel,  yellow  ;  of  the  oak,  yellow- 
ish-green; of  the  sycamore,  dirty  brown;  of  the  maple,  pale 
yellow;  of  the  ash,  fine  lemon;  of  the  elm,  orange;  or  the 
hawthorn ,  ta^vny  yellow ;  of  the  cherry,  red  ;  of  the  hornbeam, 
bright  yellow  ;  of  the  willow,  hoary. 

3.  Fartn-fiard.  (2902.) 

The  rick-yard  is  now  the  chief  scene  of  operations,  in  gettine 
earlier  crops  thatched  (3185.)  and  later  ones  stacked.  (3276.) 
In  all  operations  in  this  department  attend,  as  far  as  circum- 
stances will  permit,  to  neatness.  In  the  case  of  a  proprietor  or 
amateur,  neatness,  order,  and  high  keeping  are  essential  in 
every  department. 

4.  Live  stock.  (6216.) 

There  is  generally  abimdance  of  fat  cattle  and  sheep  in  the 
market  during  this  and  next  month.  Lean  stock,  especially 
crones  and  weuders,  are  now  brought  in,  and  wintered  or  fed 
off  on  turnips.  Wintering  cattle  (6855.)  also  about  the  end  of 
the  month.  Poultry  and  pigs  are  now  fat,  and  honey  may  be 
taken  from  bee-hives. 

5.  Grass  Lands.  (5643.) 

As  in  August.  Newly  sown  grass  lands  should  now  ba 
sparingly  fed,  in  oxdcr  to  strengthen  tlie  plants  for  the  wintar. 
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S.  ArabU  Lands.  (4925.) 

This  is  the  chief  season  for  sowing  winter  wheat,  whether  on 
naked  fallows  or  after  clover,  tares,  rape,  or  early  crops  of  peas 
and  beans.  Potatoes  are  generally  not  taken  up  till  the  end 
of  the  month,  in  which  ca.se  the  sowing  after  that  crop  is  later. 
(5015.)  .Sow  tares  to  stand  the  winter  (6*^57.),  and  erass  seed, 
for  permanent  pasture  ;  or  a  hay  crop  next  season  will  succeed 
on  goQ^  soils,  if  sown  before  the  middle  of  the  month.  (5333.) 

7.  Fences    (2960.),    Roads  (3523.),   ani  Drains. 
(4213.) 
Routine  operations  of  mending,  he.  as  before* 


8.  Orchards  (4079.)  and  Hop-grounds.  (5997.) 
Gather /rt/i75  for  immediate  sale,  the  keeping  sorts  not  being 

vet  ripe.  (4085.)     Walnuts  for  picklini;  not  later  than  the  first 
week.  (110.!.) 

Hop-pickiiif:  and  drying;,  in  the  districts  where  this  plant  Is 
much  cultivated,  is  the  great  business  of  the  month.  (6036.) 

9.  Wood-lands  and  Plantations.  (3906.) 

Routine  operations  as  in  the  two  or  three  preceding  months 
Plant  evergreens  during  the  three  last  weeks,  and  deciduous 
trees  the  last  ten  dajs.  (39370 


OCTOBER. 


Weather 
at 

Average  of 
the  Ther- 
mometer. 

Greatest 
Variation 
from  the 
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of  the 

Barometer. 

Quantity 
of  Bain. 

REMARKS. 
The  weather  of  this  month  is  very  uncertain.     Before 
those  rains,  snows,  or  frosts  which  constitute  the  practi- 
cal commencement  of  winter,  there  is  generally  two  or 
three  weeks  of  settled  weather ;  sometimes  these  weeks 
are  in  October,  sometimes  partly  in  November.    These 
weeks  afford  a  List  resource  for  bringing  forward  neg- 
lected operations. 

London    - 
Edinburgh 
Dublin    . 

52    81 
49    7 
51 

4 

29    69         2-027  inch. 
29    339       3-334 
29    76         2-798 

1.  Calendar  of  Animated  "Nature  round  London, 
In  the  Jirat  week:  the  red-wing  (Turdus  iliacus)  arrives. 

Snakes  and  vipers  bury  themselves. 

Second  week:  hooded  crows  (Cdr^'US  Cdmix)  and  wood- 
pipeons  (Colimiba  Paliimbus)  arrive ;  hen-chaffinches  CFrinciHa 
coeMebs)  congrefjate,  and  prepare  for  migration,  leaving  their 
males  in  tliis  country. 

Third  rveek :  the  snipe  (Sc(Slopax  Gallin^o)  appears  in  the 
meadows.  M'ild-geese  (.4^nas  sylvestrii.)  leave  the  fens,  and  go 
to  the  rye-Iand.s. 

Fourth  week :  the  tortoise  (Testiido  graeVa)  begins  to  bury 
himself  in  the  ground;  and  rooks  visit  their  nest-trees.  Some 
larks  {Ala'adw)  sing,  and  the  woodcock  (i'colopax  rusticola) 
returns.    Spiders'  webs  abound. 

2.  Calendar  of  Vegetable  Nature  round  hondon. 
In  the  Jirst  week:  strawberrv-tree  (.-I'rbutus  r*nedo),  holly 

(i*iei  ^quifolium),  China  hoUyhock  (^Ic^a  chin^nsis),  and 
China  aster  (W'ster  chinensis),  in  bloom. 

Second  week:  catkins  of  some  species  of  Salix  formed;  leaves 
of  the  asp  almost  all  oft';  of  the  Spanish  chestnut,  yeJlow  ;  of 
the  sugar-maple  {.4Ver  sacchdrinumj  scarlet;  of  the  common 
birch,  yellow  and  gold;  and  of  the  weeping-birch,  gold  and 
bright-red  coloured. 

Third  week :  CltJmatis  calyclna  in  flower.  Some  horse-chest- 
nuts and  acacias  quite  denuded  of  leaves. 

Fourth  Tveek :  various  plants,  especially  annuals,  continue 
in  flower.  Leaves  of  marsh-elder  {S'ambiicus  fi'bulus),  of  a 
fine  pink  ;  of  stag's-hom  sumach,  of  a  purplish-red ;  of  the 
American  oaks,  of  fine  shades  ox  yellow,  orange,  red^  and 
purple. 

3.  Farm-yard.  (2902.) 

This  is  the  season  of  rural  plenty,  affording  an  opportunity, 
both  to  men  and  animals,  for  laying  in  a  large  stock  of  health, 
to  enable  them  to  support  the  severity  of  the  coming  winter. 
Ojieratives  should  now  buy  in  their  winter  stores  of  potatoes, 
fuel,  &c.  and  ridge  up  their  garden  ground,  not  under  crop, 
for  the  winter. 

Cam  crops  being  generally  in  the  rick-yard  by  Michaelmas, 
and  the  root  and  herbage  crops  not  taken  being  at  or  near 
maturity,  the  first  of  October  is  the  most  suitable  season  for  a 
farmer  to  take  stock  and  ascertain  his  annual  profit  or  loss. 
Michaelmas  being  also  the  most  general  term  of  entry  and 
removal,  especially  in  the  case  of  arable  farnns,  is  another 
reason  why  agricultural  accounts  are  conveniently  made  up  to 
this  period.  (4883.)  Examine  your  household  accounts,  and  if 
your  expenses  have  exceeded  your  income,  or  even  come  Mp  to 
it,  look  over  the  particulars  with  your  wife  or  housekeeper,  and 
see  on  which  you  can  retrench.  This  is  an  essential  process  for 
all  who  would  proceed  in  life  with  any  thing  like  peace  of 
mind,  or  the  permanent  respect  of  their  neighbours.  (4921.) 
Remember  that  very  small  indeed  is  the  net  income  of  a  rent- 
paving  agriculturist. 

Michaelmas  is  also  the  general  term  for  hiring  farm-servants 
by  the  year;  but  the  seldomer  agricultural  operatives  are 
changed  the  better,  unless  in  the  case  of  senseless,  indolent, 
or  viciously  inclined  persons^  who  degenerate  unless  frequently 
removed. 

4.  Livestock.  (6216.) 

Cattle  and  sheep  not  sufficiently  fatted  on  grass  or  herbage, 
■whether  by  pasturage  or  soiling,  should  now  be  put  on  other 
food,  to  complete  them  for  the  butcher.  Oil-cake,  grains,  tur- 
nips, carrots,  or,  in  default  of  these,  bruised  com  may  be  used. 
The  same  observations  may  be  applied  to  hops,  which  are 
generally  in  good  condition  at  this  season.  (7316^ 


Hog  porridge.  A  mixture  of  oatmeal  and  water,  or  any 
other  meal  and  water,  left  till  it  becomes  sour,  as  practised  by 
the  millers  in  the  northern  counties,  will  feed  hogs  rapidly  ; 
but  milk  and  peas  meal  make  the  finest  pork  in  the  world. 

The  teanii  which  have  been  soiled  durmg  summer,  may  now 
be  put  on  hay,  straw,  and  carrots,  or  other  roots,  by  degrees. 
{67b2.) 

5.  Grass  Lands.   (5643.) 

■\Vhere  these  are  manured,  this  is  a  good  season  for  the  ope- 
ration (5782.) ;  choose  dry  weather. 

6.  Arable  Lands.  (49ii5.) 

Potatoes  (5291.),  carrots  (5443.),  field  beet,  (548^0>  parsneps 
(5471.),  and  Swedish  turnips,  may  now  be  taken  up  and 
housed,  and  the  ground  sown  witli  wheat.  This  grain  (5001.), 
rye  (5069.),  barley  (5080.)  in  some  situations,  and  tares  (5257.) 
may  still  be  sown  in  the  milder  districts.  Embrace  every  op- 
portunity to  give  the  first  furrow  to  fallows  14944.),  whether 
for  green  crops  or  otherwise.  In  general  all  lands  that  are  to 
have  two  or  more  furrows  before  they  are  sown  or  planted, 
should  be  ploughed  as  soon  as  possible  after  harvest ;  but  not 
so  lands  that  are  to  be  sown  on  one  furrow,  which  are  better 
ploughed  in  January  and  February.  It  is  a  great  mistake  to 
suppose  that  ploughing  land  in  autumn  destroys  the  eggs  or 
larvee  of  insects  (7G95.),  or  the  seeds  of  weeds;  on  the  con- 
trary, it  may  often,  by  giving  them  a  deeper  covering,  preserve 
them  better  from  the  winter's  frost,  or  what  is  much  more  de- 
structive, from  being  devoured  by  birds.  There  are  few  sub- 
jects less  generally  understood  than  the  economy  of  nature  in 
regard  to  the  eggs  of  insects  and  worms.  (Turn  to  7G4  I.  and 
7704 .)  See  that  water  furrows  and  drains  run  fireely,  and  that 
fences  and  gates  are  in  repair. 

7.  Fences  (2960:),  Boads  (3523.),  and  Drains. 
(4213.) 

Hedges  may  now  be  advantageously  planted  (2978.),  grown 
ones  pruned  (2983.),  old  ones  plashed  (2989.),  and  imperfect 
ones  repaired.  (2993.)  The  Northumberland  jiractice  as  to 
hedges  (7809.)  well  deserves  the  study  of  the  more  southern 
agriculturalist.  Roads  and  drains  may  be  made  or  repaired  at 
this  season,  and  in  spring,  with  better  elfect  than  during  the 
heat  and  drought  of  summer.  Road  materials  now  bind 
better,  and  lana-springs  show  themselves  more  distinctly. 

a  Orchards  {i019.)  and  Hop-grounds.  (5997.) 

The  winter  fronts  niay  now  be  gathered,  and  either  spread  in 
an  airy  loft  or  upper  floor,  there  to  remain  till  used,  or  sweated 
in  heaps,  to  extract  a  part  of  their  moisture,  and  then  buried 
in  dry  sand,  or  packed  in  close  boxes  or  casks,  to  be  kept  in  a 
cool  and  dry  cellar.  (1834.  and  Encyc  of  Gardening;,  2d  Edit* 
2289.) 

Fruits  trees  of  every  kind  may  now  be  planted  (4105.)  and 
pruned.  (4111.) 

Hop-picking  is  generally  completed  the  first  week  of  the 
month  ;  and  as  .soon  afterwards  as  convenient,  the  vine  and 
poles  removetl,  and  the  latter  stacked  til!  next  spring.  (G047.) 
Voung  hop  plantations  may  be  formed  (6005.),  and  the  Foil 
among  established  grounds  manured  and  ploughed.  (6019.) 

9.  Wood-lands  and  Plantations.    (3906.) 
Hedges  and  plantations  of  evergreen  trees  may  be  made  during 
the  first  week  of  the  month  ;    and  no  peiiod  of  the  year  u 
better  for  transplanting  all  kinds  of  hardy  shrubs. 

Timber  and  coppice  may  !)e  felled,  and  in  general  every  ope- 
ration preparatory  to  planting,  as  wel'  as  the  operation  itself, 
may  go  forward. 
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REMARKS. 
This  is  the  n-indy  month  of  the  Saxons ;  it  is  generally 
also  cold  and  moist,  and  one  of  the  most  disagreeable 
for  the  labouring  agriculturists;  but  heniay  console  him- 
self with  the  shortness  of  the  day,  and  hail  the  approach 
of  evening,  when  he  may  lay  aside  his  wet  dress  and 
fortifv  his  mind  by  converse  with  books,  or  enjoy  the 
comforts  of  his  fireside,  and  the  solace  of  his  wife  and 
children ;  reading  to  or  otherwise  instructing  them,  or 
mending  his  boots  or  shoes. 

London    • 
Edinburgh 
Dublin    - 

-44    44 

41     1 
43 

4 

29    GS 
29    B.18 
Si9    71 

2-527  inch. 

1-514 
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4  K   4 
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CALENDAHIAL  INDEX. 


1.  Calendar  of  Animated  Nature  round  London. 
In  the  first  rveek :  Oie  liuck  ( Cervus  Caprtulus)  grants. 
Stcimd  wtck:  the  tjo'd™  plover  (Charadrius  pluviahs)  ap- 

^^Third  wetk :  snails  (tlmax)  and  slugs  (Hilix)  bury  them- 

FBurtk  week:  greenfinches  (Fringilla  Jlontifringflla)  flock. 
The  winter  moth  (Geiimetra  brumaria  Sam.)  and  the  com- 
mon flat-body  moth  (Gedmetra  applana  Sum.)  appear  in 
gardens  about  the  end  of  the  month. 

2.  Calendar  of  Vegetable  Nature  round  London. 
In  the  first  week:  a  few  plants  in  flower,  bj  accident,  chiefly 

annuals,  according  to  the  season. 

Secotul  week ;  the  fungus  Helv^Ua  mltra  appears,  l^aurus- 
tinus  in  flower.  . 

Third  week  :  Chimondnthus  frigrans  in  flower. 

Fourth  week :  some  primroses  show  flowers  at  this  season ; 
and  some  plants,  unnaturally  m  flower,  sUll  continue  il  the 
weather  is  temperate. 

3.  Farm-yard.  (2902.-) 

Wintering  cattle  tire  now  introduced  to  the  straw -yards  (2902. ) 
or  hammels  {'2S31.),  and  others  to  sulls  for  feeding  or  fattnig. 
Live  stock  in  general  ought  to  be  kept  in  good  condition  at  this 
Kason,  otherwise  they  are  apt  to  fall  off  towards  spring. 
Thiesliing  goes  on  at  intervals  to  supply  straw.  (31  US.  and 
2773.) 

4.  Livestock.  (6216.) 
See  Farm-yard. 


5.  Grass  Lands.  (56i3.) 

Manure  in  dry  weather  (5782.) ;  turn  the  water  on  meadows 
adapted  for  irrigation  (43S7.) ;  destroy  ant-hills  (.^T?'!.)  ;  drain 
by  surface  gutters,  or  other  means,  where  that  operation  is 
requisite ;  clear  out  water  furrows  for  the  same  purpose  ;  admit 
cattle  and  horses  only  on  the  driest  pastures ;  see  that  sheep 
have  shelter,  and  especially  Dorset  ewes  likely  to  lamb  next 
month. 

6.  Arable  Lands.  (4925.) 

See  that  water  furrows  and  drains  run  unobstructed  ;  plough 
and  cart  out  manure,  as  weather  and  other  circumstances 
permit. 

7.  Fences  (2960.),  Roads  (3523.),  and  Drains. 
(4213.) 

As  in  last  month ;  and  see  that  they  are  in  effectual  repair, 
and  fairly  used. 

8.  Orchards  (4079.)  and  Hop-grounds.  (5997.) 
Complete  the  operations  of  last  month,  where  interrupted, 

deferred,  or  neglected. 

9.  Wood-lands  and  Plantations.  (3906.) 

As  in  last  month,  eicepting  when  the  weather  is  unfavour- 
able. Felling  all  kinds  of  timber  and  coppice  not  adapted  for 
harking  for  the  tanner,  may  now  go  on  freely.  (1044.)  Willows 
for  baskets  may  be  cut  over  (4042.),  and  baskets,  hampers, 
crates,  and  hurdles,  made  by  the  woodman  and  hedger. 
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REMARKS. 
Winter  montht  Sax.  Cold  but  dry.  The  agricultural  oper- 
ations are  chiefly  of  the  laborious  kind ;  but  th-j  days  are 
short  and  the  nights  long.    In  the  last  week  the  young 
operator  should  examine  himself  as  to  his  professional 
and  intellectual  progress  during  the  b>e-past  year,  and 
form  plans  for  further  improving  himself  for  the  year  to 
come.    ICnowledge  is  a  lever  by  which  a  man  may  raise 
himself  as  high  as  he  desires. 

London     - 
Kclinburgh 
Dublin    - 

41    4 

3S    9 
30    34 

3 

29    64 
29    66 
29    723 

1-124  inch. 

2-698 

2-916 

1.  Calendar  of  Animated  Nature  round  London. 

The  mole  ( T^tpa  europac^a)  throws  up  hillocks.  The  De- 
cember moth  (Eriogdster  popuU  Saw.)  appears  about  the 
beginning,  and  the  yellow-line  quaker  (iVdctua  fiavil£nea 
Sam.)  about  the  end  of  the  month. 

2.  Calendar  of  Vegetable  Nature  round  London. 
Some  of  the  last  month's  plants  continue  in  flower,  according 

to  the  weather. 
3,4.  Farm-Yard  {^^%),  and  Live  Stock.  (6216.) 
Threshing,  and  otherwise  preparing  com  and  straw  for  the 
market,  and  the  use  of  the  working,  fattening,  wintering,  and 
store  stock  are  the  main  operations.  Nest,  the  regular  supply 
oflive  stock  with  food,  and  cleaning  and  littering  them.  Fat- 
ting stock  should  be  particularly  attended  to,  especially  house 
lamb  (7227.)  and  calves.  (6835.)  , 

The  supply  of  turnips  for  cattle  and  sheep  is  liable  to  be  m- 
terruptea  by  severe  frosts,  if  the  precaution  of  housing  a  quan- 
tity (54200,  or  setting  them  C^4iil.)»  is  not  taken  in  time. 
\Vhere  oil  cake,  rape  cake,  or  dust  (6094.),  brewers  or  distillers 
^ains  (511'i.)  are  used,  supplies  must  be  secured  ;  and  where 
hogs  or  cattle  are  fed  on  meal  and  water  mixed  and  soured,  a 
quantity  must  always  be  kept  in  mixture ;  as  a  week  or  ten  days 
in  temperate  weather,  and  a  longer  period  during  frost,  is  re- 
quisite to  induce  the  fermentation- 

5.  Grass  Lands.  (5643.) 

See  that  they  are  not  poached  :  that  water  furrows,  gutters, 
drains,  and  ditches  are  in  repair;  and  where  manuring  is  prac- 
tised, cart  it  out  in  frosty  weather  where  there  is  no  danger  of 
injury  from  the  feet  of  horses  or  cart-wheels.  Unless  labour  is 
very  cheap,  carting  earths  or  earthy  composts  on  grass  lands 
will  not  pay  the  expenses  ;  tliey  produce  more  effect  on  arable 
lands. 

6.  Arable  Lands.  (4925.^ 

See  that  all  the  modes  of  drainage  are  effective.  (4278.) 
Plough  and  cart  out  manure  according  to  weather  and  other 
fivcumstances. 

7.  Ft'7iCf5(2960.),  Roads  {r,!y23.),  and  Drains.  (4213.) 
Vlant  hedges  (2977.)   and  build  walls  only  in  temperate 

weather,  as  frosty  air  injures  the  roots  of  plants,  and  freezes 
humid  mortar,  thereby  effectually  preventing  its  setting. 
Koads  and  drains  may  be  made  and  mended  in  all  weathers 
that  ailmit  these  operations. 

8.  Orchards  (4079.)  and  Hop-grounds.  (5997.) 
Clear  old  trees  of  moss  or  misletoe ;  but  prune  only  in  mild 

weather.    Dig  and  dung  at  any  time. 

9.  Wood-lands  and  Plantations.   (3900.) 

Fell  timber  or  copse  of  sorts  not  adapted  for  barking.  (4044.) 
Stock  or  grub  up  tree  roots,  stacking  tnem  for  fuel  or  charcoal, 
(4()GS.)  Trench,  difr,  or  otherwise  prepare  ground  for  plant- 
ing ;  but  lift  plants  from  the  nursery,  and  reinsert  them  in 
plantations  only  in  mild  weather,  and  when  the  soil  does  not 
poach  by  treading,  &c.     The  rest  as  in  November. 


Evergreens,  as  Mr.  M'Nab  has  ably  shown  and  proved  by 
experience,  may  be  planted  at  any  period  during  winter,  when 
the  weather  is  mild.  He  says,  **  I  nave  planted  evergreens  at 
all  seasons  of  the  year  with  nearly  equal  success,  except  from 
the  middle  of  June  to  the  middle  of  August,  and  even  during 
this  period  1  have  planted  some :  but  unless  the  weather  is 
very  dull  and  moist,  and  even  with  such  weather,  it  is  difficult 
to  prevent  the  plants  suffering  considerably,  and  in  manv 
cases  it  is  years  before  they  recover.  Although,  however,  I 
have  planted  evergreens  ten  months  out  of  the  twelve,  with 
little  difference  in  the  success,  yet  one  season  has  a  preference 
over  the  others  with  me ;  and  when  there  is  the  power  of 
choice,  I  would  recommend  late  in  autumn,  winter,  or  early 
in  spring ;  that  is,  any  time  from  the  middle  of  October  to  the 
middle  of  February,  and  in  general  the  beginning  of  this 
period  is  the  best ;  that  is,  from  the  middle  of  October  to  the 
middle  of  December,  always  providing  that  the  weather  and 
the  ground  are  favourable  ;  that  is,  supposing  there  is  no  frost, 
no  drying  wind,  nor  much  sunshine,  and  that  the  ground  is 
not  too  much  saturated  with  wet,  either  from  continued  rain, 
or  from  the  nature  of  the  soil.  One  of  the  principal  things  to 
be  attended  to  in  planting  evergreens  is,  to  fix  on  a  dull  day 
for  winter  planting,  and  a  moist  day  for  spring  and  autumn 
planting.  There  can  be  no  secret  in  the  proper  treaiment  of 
evergreens ;  if  there  were,  I  should  say,  that  it  is  in  preventing 
their  roots  becoming  dry  when  out  .of  the  earth  ;  to  choose 
moist  and  cloudy  weather  for  planting ;  and  still  better,  if  we 
had  the  power,  by  foresight  or  otherwise,  to  seciure  a  con- 
tinuance of  such  weather  some  time  after  they  have  been 
planted."  {M*Nab*s  Hints  on  the  Planting  and  General  Treai' 
nient  of  Ha rdu  Evergreens  in  the  Climate  ofScoilaml^  S^c.  p.  17.) 
Mr.  Critiks'luink  has  shown  that  poor  waste  ground,  which, 
if  trenched  or  ploughed  would  not  bear  a  crop  of  grain,  will, 
after  being  planted  and  kept  under  wood  for  some  years,  be- 
come lit  for  every  purpose  or  agriculture.  "  On  a  rising  ground, 
not  far  from  the  village  of  Ellon,  a  piece  of  grouna  of  a  dry 
gravelly  nature,  which  has  lately  been  cleared  of  a  ciop  of  full- 
grown  'Scotch  hrs,  was  trenched  in  a  very  partial  and  imper- 
fect manner,  the  roots  of  the  trees  being  scarcely  eradicated.  It 
was  then  sown  with  oats,  without  receiving  lime,  dung,  or 
mamure  of  any  other  description  ;  yet  tlie  croji  was  so  luxu- 
riant, that  a  great  part  of  it  lodged.  The  following  spring, 
the  ground  was  again  sown  with  the  same  species  of  grain, 
without  receiving  any  enrichment ;  and,  when  harvest  ar- 
rived, the  crop  was  unequalled  by  that  of  the  richest  fields, 
in  a  neighbourhood  which  is  generally  considered  fertile. 
The  experiment  was  tried  a  third  time,  still  without  manure, 
and  the  return  was  again  considerably  above  an  average. 
The  soil,  as  has  already  been  remarked,  was  dry  and  gravelly, 
and  far  from  possessing  any  natural  qualities  that  could  have 
been  the  cause  of  such  extraordinary  productiveness.  When 
planted,  it  had  been  covered  with  heath,  and  in  that  state  had 
not  been  superior  to  those  waste  lands  which  we  occasionally 
see  improved  at  a  vast  expense,  and  which  will  produce  no 
kind  of  crop  till  they  receive  a  great  quantity  of  manure.*' 
[CruikshanK*s  Practical  Planter,  (JJ-cT) 
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•«*  III  this  Index  both  Pages  'and  Paragraphs  are  referred  to  j  the  letter  p.  is  prefixed  to  the  former, 

to  the  latter  the  Ittter  s. 


Abrading  earth,  earth  crumbling  down  from 

the  effects  of  frost,  page  483. 
Absorbent    soil,   soil  so  constituted   as  to  absorb 
moisture  from  the  atmosphere,  772. 

Absorbent  system,  explained  in  s.  6352.  p.  968. 

Acclimatising  vegetables  or  animals,  inuring  them 
to  a  climate  in  which  they  ;re  not  indigenous. 
The  term  naturalising  is  sometimes  substituted, 
but  erroneously.     See  Naturalising. 

Acetcent,  entering  a  state  of  acid  fermentation,  s. 
6978.  p.  1036. 

Aeration,  exposing  the  soil  to  the  air,  p.  50". 

A'ercometric  beads,  hollow  beads  of  glass  contain- 
ing air,  for  ascertaining  the  specific  gravity  of 
milk,  s.  7008.  p.  1039. 

After-grass,  the  second  crop  of  grass  from  lands 
which  have  been  previously  mowed  the  same 
year,  p.  905. 

Aftermath,  the  second  mowing  of  perennial  mea- 
dow lands  in  the  same  season,  p.  515. 

Agriculture  is  used  in  its  most  extensive  sense  in 
the  third  line  of  the  title-page,  and  generally  in 
the  historical  part  of  the  work  (Part  I.),  as  in- 
cluding territorial  economy  and  husbandry.  In 
7nost  parts  of  this  zeork,  for  example,  in  the 
words  of  the  title-page,  "  animal  and  vegetable 
productions  of  agriculture,"  as  synonymous  with 
husbandry.  In  several  places  as  synonymous  with 
aration  ;  that  is,  the  culture  of  arable  lands,  as 
opposed  to  pasturage,  or  what  may  bocalled  agri- 
culture proper.  In  every  case  the  reader  will  be 
able  to  gather,  from  the  scope  of  the  sentence  or 
paragraph  containing  this  term,  in  which  of  these 
three  senses  it  is  meant  to  be  understood. 

Aigrettes,  tufts  of  feathers,  p.  1088. 

Alls,  small  islands,  or  islets,  in  streams. 

Albvrnous  parts,  soft  woody  parts,  p.  661. 

Alburnum,  the  soft  sappy  wood  just  under  the  in- 
ner bark,  p.  646.  See  Lindley's  Outlines  of  the 
Principles  of  Botany,  p.  17. 

Alien  waters,  a  brook  or  stream  passing  from  one 
area  through  another,  which  has  been  embanked 
from  a  river  or  the  sea,  p.  71.5. 

Allodially,  independently  of  any  superior,  p.  552. 

Alluvial  soil,  soil  deposited  by  streams,  p.  747. 

Aloetic  purge,  a  purge  composed  of  the  socotorine 
aloes,  p.  1035. 

Alterative,  alterative  medicines  are  those  which 
induce  a  change  in  the  blood  and  juices  for  the 
better,  without  any  manifest  operation  or  evacu. 
ation,  p.  977. 

Alveolary  sockets,  sockets  like  the  cells  in  a  honey- 
comb, p.  972. 

Ambling,  explained,  s.  6666.  p.  1002. 

Amerciament,  a  pecuniary  punishment  arbitrarily 
imposed,  [).  769. 

Ammvniacal  gases,  s.  6701. 

Amorphous  stones,  without  regular  shape,  s.  3005. 
p.  483. 

Anhuni,  an  excrescence  in  some  plants  of  the  natu- 
ral order  Crucifera?,  and  chiefly  in  the  turnip, 
produced  by  the  puncturejind  depositing  of  the 
eggs  of  an  insect,  s.  54.37.  p.  861. 

Anim^,  a  chemical  product  obtained  from  plants, 
s.  1468. 

Anomalous,  irregular,  p.  682. 

Aorta,  the  great  artery  of  the  heart,  p.  967. 

Aorta  ascindcns,  the  ascending  great  artery  of  the 
heart,  p.  967. 

Aortadescihtdens,  the  descending  great  artery  of  the 
heart,  p.  967. 

Aptrui,  a  reciprocal  action  between  the  mouth  of 
the  horse  and  the  hand  of  the  rider  ;  the  bit  and 
rein  torming  the  line  of  communication.    Thus  a 


horse  with  a  sensitive  mouth  hasagood  appiii,  and 
the  same  may  be  said  of  the  rider  if  his  hand  be 

good,  s.  66t;3.  p.  1002. 
Aqueous  humour,  the  watery  humour  of  the  eye; 
the  first  or  outermost,  and  thinnest  of  its  three 

humours,  p.  970. 
Aration,  ploughing  or  tillage,  s.  3562.  p.  573. 
Arenarious  grasses,  grasses  suitable  for  sandy  soils, 

p.  749. 
Averruncator,  a  pruning  instrument,  consisting  of 

two  blades  fixed  on  the  end  of  a  rod,  acting  like 

scissori!,  by  means  of  a  line  fixed  to  one  of  them, 

and  pulled  by  the  operator,  s.  31.55.  p.  512. 
Aivns,    the  beards  or  long  bristles  which  project 

from  the  chaffs  ;  they  are   plentiful  on   spring 

wheat,  and  on  barley,  p.  812. 
Axillaries,  explained,  s.  6344.  p.  967. 
Azote,  the  radical  principle  of  the  atmosphenc  air, 

p.  814. 

B. 
Backing  ahorse,  explained,  s.  6657.  p.  1000. 
Back-raking,   an  operation  in  farriery,   by  which 

hardened  ffeces  are  withdrawn  from  the  rectum, 

s.  6543.  p.  990. 
Back-rents,  rents  paid  subsequently  to  reaping,  p. 

768. 
Bagging,  explained,  s.  3173.  p.  575. 
Bails,    a  substitute  for    fixed   standings    or    still 

divisions,  s.  (5799.  p.  1006. 
Band-iuin  ridges,  ridges  formed  of  such  a  width  as 

to  be  reaped  by  what  in  Scotland  is  called  a  banU 

of  shearers  or  reapers,  s.  32.50.  p.  526. 
Barbs,  explained,  s.  6382.  p.  972. 
Baslard-cocks,  small  preparatory  haycocks,   s.  5797. 

p.  904. 
Battering,  as  applied  to  fences,  leaning  inward,  s, 

4594.  p.  754. 
Baulk,  in  Scotland,  ground  left  unturned  between 

the  furrow-slices  in  ploughing,  p.  711.;  in  England 

the  same  thing,  and  also  strips  of  ground  usually 

in  grass  between  jjloughed  ridges,  as  in  common 

field  lands. 
Bavins,  brush-faggots,  s.  3626.  p.  584. 
Bear,  an  iron  instrument  used  in  the  Isle  of  Ely  to 

eradicate  weeds  in  water-courses,  s.  5686.  p.  892. 
Bents,  the  dead  steins  of  grass  in  pasture  grounds 

which  have  borne  seeds. 
Bigg,  a  variety  of  winter  barley,  s.  5085.  p.  823. 
Billet,   a   term    variously  employed.      A    wooden 

billet  is  often  used  in  docking  a  horse,  and  often 

forms   a    separation    between    carriage    horses, 

s.  6733.  p.  1009. 
Binding  and  stooking,  binding  sheaves  of  corn,  and 

placing  them  in  shocks  or  stooks,  s.  3175.  p.  515. 
Binut,  a  variety  of  double  mould-boarded  plough, 

s.  2620.  p.  396. 
Blanch  holding,  a  mode  of  legal  tenure  in  Scotland, 

s.  3401.  p.  552. 
Blast,  a  disease  in  the  stomach  of  sheep  and  oxen 

from  wind ;  also  a  term  for  the  mildew  in  wheat, 

p.  1065. 
Blinding,  filling  up  interstices  between  stones  on 

roads  with  gravel,  &c.  s.  3654.  p.  589. 
Blond  spavin  in  horses,  961. 
Blowing  lands,  lands  whose  surface-soil  is  so  light  as 

to  he  liable,  when  dry,  to  be  blown  away  by  the 

wind,  p.  870. 
Blowing  sand,  p.  749.     See  Blowing  lands. 
Boles  of  trees,  the  trunks  of  trees,  p.  056. 
Boll,  a  measure  for  corn  in  Scotland  ;  in  wheat  and 

beans,  equivalent  to  four  Winchester  bushels ;  in 

oats,  barley,  and  potatoes,  to  six  bushels,  p.  842. 
Bone  spavin,  explained,  s.  6507.  p.  986. 
Boulder  stones,  large  round  stones,  p.  481. 
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Bout  of  the  plough,  the  going  and  returning  with 
the  plough  along  a  laud  or  ridge  under  ploughing, 
s.  3;i6;i.  p.  5'2y. 

Box  drains,  explained,  s.  3607.  p.  581. 

Boyn,  a  vat  or  tub,  s.  706+.  p.  1015. 

Brairds,  from  braird,  to  spring  up,  s.  5397.  p.  8  J7. 

Brake,  a  large  harrow,  s.  26t>i.  p.  405.  In  machine- 
ry, a  constraining  wheel  divided  into  joints.which 
stops  when  needed  another  wheel  that  revolves 
within  it. 

Bramble  bonds,  bands  made  of  the  long  shoots  of 
the  bramble  or  blackberry,  s.  3191.  p.  518. 

Braxy,  explained,  s.  7258.  p.  1065. 

Break-share,  explained,  s.  7259,  7260.  p.  1065. 

Breasting  over  a  hedge,   cutting  it  down,  p.  4S9. 

Breechin,  that  part  of  the  horse's  harness  attached 
to  the  saddle,  and  hooked  on  the  shafts,  which 
enables  him  to  push  back  the  cart  or  other 
machine  to  which  he  is  harnessed. 

Breeding  in  the  line,  or  in  the  same  line,  explained, 
p.  301. 

Breeding  in  and  in,  explained,  p.  301. 

Breeding,  cross,  explained,  p.  301. 

Brochen  ligger,  a  quarter-cleft  rod,  as  thick  as  the 
finger,  and  four  feet  in  length,  used  in  thatching, 
p.  518. 

Brose,  a  Scotch  dish  made  by  pouring  boiling  wa- 
ter  on  oatmeal,  and  sometimes  on  the  meal  of 
peas,  and  immediately  mixing  them  by  stirring  ; 
leaving  the  meal  in  small  knots  or  lumps  about 
the  size  of  marbles.  It  is  afterwards  eaten  with 
milk  or  butter,  s.  5217.  p.  837. 

Burgagc-holding,  explained,  s.  3404.  p.  552. 

iJtttts,  short  angular  ridges,  short  irregularly  shaped 
lands  or  ridges  in  the  corners  of  fields,  s.  3233. 
p.  527. 

Byre,  cow-shed,  s.  6777.  p.  1015. 

C. 

Cadence,  as  applied  to  horsemanship,  an  equal 
measure  or  proportion  observed  by  a  horse  in  all 
his  motions  when  he  is  thoroughly  managed,  and 
works  justly  at  a  gallop,  terra  a  terra,  so  that 
his  motions  or  times  have  an  equal  regard  to  each 
other,  s.  6672.  p.  1003.  See  Crabb's  Technological 
Dictionary. 

Caissons,  temporary  chests  in  which  foundations  in 
deep  water  are  built,  s.  4357.  p.  718. 

Calcareous  soil,  soil  abounding  with  lime,  p.  775. 

Callipers,  or  calibers,  explained,  s.  4075.  p.  663. 

Calorifere,  from  calor,  lieat,  and  fero,  to  bear,  ex- 
plained, s.  7464.  p.  1087. 

Ca9nping  potatoes,  explained,  s.  5345.  p.  851. 

Canon  of  the  horse,  explained,  s.  6232.  p.  959. 

Cantle,  the  protuberant  part  of  the  saddle  behind, 
s.  6675.  p.  1003. 

Capillaries,  the  hair.like  extremities  of  the  arte- 
ries and  veins,  s.  6352.  p.  968. 

Cap  of  straw,  ex'p\ameA,  s.  3195  p.  518. 

Caprioles,  leaps  made  in  one  and  the  same  place 
without  advancing  forward,  s.  6G72.  p.  1003.  See 
Crabb's  Tech.  Bict. 

Capulct,  explained,  s.  6512.  p.  997. 

Carotid  arteries,  two  principal  arteries  which  carry 
the  blood  to  the  head,  s.  6398.  p.  972. 

Carotids,  967.     See  Carotid  arteries. 

Carpus,  explained,  s.  6317.  p.  965. 

Carriage  in  irrigation,  explained,  s.  4408.  p.  726. 

Carse,  explained,  s.  4554.  p.  747. 

Caruncula  lachrymalis,  explained,  s.  6370.  p.  970. 

Caseous,  of  the  nature  of  cheese,  s.  6979.  p.  1036. 

Castrate,  to  incapacitate  male  animals  from  engen- 
dering offspring,  s.  7306.  p.  1069.     See  Spay, 

Catch-drain,  explained,  s.  4419.  p.  727. 

Catch-work  7neadows,  explained,  s.  4428.  p.  727. 

Cavesson,  a  sort  of  noseband,  either  of  iron,  leather, 
or  wood,  fastened  round  the  nose  of  a  horse  to 
forward  the  suppling  and  breaking  of  the  horse, 
s.  6657.  p.  1001.     See  Crabb's  Tech.  Diet. 

Cellular  membrane,  an  important  membrane  in 
animals  in  which  the  fat  is  lodged,  p.  785. 

Cereal  grasses,  the  kinds  producing  corn,  p  723. 

Cerebral  hyatids,  explained,  s.  7267,  7268.  p.  1066. 

Cervical  ligament,  an  aponeurosis  or  strong  band- 
age of  packwax,  which  runs  along  the  neck  and 
upholds  the  head,  p.  972. 

Cha?nbrierc,  a  kind  of  long  whip  used  in  riding 
houses,  s.  6662.  p.  1001. 

Char  wood,  to,  to  partially  burn  it  to  enable  U  to 
resist  wet,  s.  3039.  p.  492. 

Charlock,  the  Sin'ipis  arvensis,  a  wild  species  of 
the  mustard  family,  p.  880. 


Chloride  of  calcium,  quicklime,  s.  49S8.  p.  810. 
Chyle,  a  milky  fluid  secreted  from  the  aliments  In 

the  lacteal  vessels. 
Chyme,  that  poultice-like  mass  to  which  the  food  is 

reduced  in  the  stomach  of  every  animal,  s.  6404. 

p.  975. 
Cicatrise,  to  heal  over  with  a  scar,  p.  513. 
Cilia,  eyelashes,  p.  970. 
Claveau,  explained,  s.  7248.  p.  1065. 
Clinches,  cramps  or  holdfasts ;   to  clinch,  to  turn 

the  points  of  nails  which  have  been  driven,  as  in 

the  shoeing  of  horses,  s.  6710.  p.  1007. 
Clough,  explained,  s.  4455.  p.  732. 
Cob,  a  kind  of  wicker  basket,  made  so  as  to  be  car. 

Tied  on  the  arm ;  hence  a  seed-cob,  or  seed-lip, 

is  a  basket  for  sowing  from,  p.  378. 
Cockle  oast,  a  kind  of  kiln  for  drying  hops  upon, 

s.  6043.  p.  927. 
Cqffl  a  Cornish  term  for  offal  pilchards,  p.  1172. 
Coffin  bone,  a  bone  in  the  foot  of  the  horse,  s.  6417. 

p.  976. 
Coherent  soil,  a  soil  whose  parts  stick  together,  p.  772. 
Collar-blade  or  haiins,  short  segments  of  wood  or 

metal,  embracing  the  neck  of  the.  horse,  to  which 

the  traces  are  attached,  s.  3235.  p.  524. 
Collop,  explained,  s.  7871.  p.  1200. 
Commutation  of  tithes,   the  substituting  a  fixed 

money  payment,  or  a  portion  of  land,  instead  of  a 

tenth  of  the  produce. 
Concha  cartilages,  the  gristles  of  the  ear,  s.  6764. 

p.  1013. 
Condition  of  a   horse,    the   state   of  health  and 

strength,  p.  977. 
Consecutive,  following,  p.  525. 
Copyhold,  explained,  s.  3395.  p.  552. 
Cordce  vocules,  or  chorda;  vockles,  tendons  called 

into  action  by  braying  in  the  ass,  s.  6765.  p.  101.3. 
Cornea,  the  first  or  outer  coat  of  the  eye,  s.  6371. 

p.  970. 
Cornetti,  a  mode  of  riding,  s.  6672.  p.  1003. 
Corollary,  a  consequent  truth  gained  from  some 

preceding  truth  or  demonstration,  s.  4961.  p.  804. 
Coronal  roots,  explained,  s.  4983.  p.  808. 
Coronary,  explained  s.  6417.  p.  976. 
Cotyledon,  the  first  or  seed  leaf  or  seed  lobe  of  a  plant. 
Couples,  chains,  collars,  or  mechanical  contrivances, 

by  which  dogs,  &c.  are  coupled  together. 
Courses,  explained,  s.  3189.  p.  518. 
Crest,  upper  part  of  a  hedge.bank,  p  483. 
Croppers,  a  variety  of  pigeon,  p.  1095. 
Cross-breeding,  explained,  s.  2023.  p.  301. 
Crown  and^  furrow-ploughing,   explained,  s.  3256. 

p.  527. 
Crown  scab,  a  disease  in  the  horse,  p.  1007. 
Crystalline  humour,  explained,  s.  6374.  p.  970. 
Culmi,  stems  of  grasses,  p.  1167. 
Culmiferous   crops,    crops  of  plants  whose  stems 

yield  straw,  as  wheat,  barley,  &c.,  p.  768. 
Curb,  explained,  s.  6513.  p.  987. 
Curl,  explained,  s.  5371.  p.  854. 
Curvilinear,  formed  of  curved  lines. 
Cut  over,  to  cut  off  the  top  crop,  s.  4043.  p.  658. 
Cutting  in  horses,  explained,  s.  6529.  p.  988. 
Cut-water  of  a  bridge,  the  projecting  part  of  the 

pier  of  a  bridge,  which  is  opposed  to  the  current, 

and  divides  it,  s.  3612.  p.  582. 

D. 

Dandr/ffl  scurf,  s.  6738.  p.  1006. 

Dashing,  or  dashed.     See  Lipped  and  harled. 

Dead  hedges,  hedges  made  with  the  prunings  of 
trees,  or  with  the  tops  of  old  hedges  which  have 
been  cut  down. 

Dead  timber,  any  timber  not  growing,  p.  502. 

Deciduous,  shedding  the  leaves  in  autumn. 

Decorticated,  deprived  of  the  bark,  p.  655. 

Defecation,  explained,  s.  4591.  p.  867. 

Dendro7netcr,  an  implement  invented  to  ascertain 
the  quantity  of  timber  in  standing  trees,  p.  663. 

Deportation,  carrying  away,  removal,  p.  519. 

Dew-retting,  spreading  liemp  or  flax  on  grass  to 
expose  it  to  the  action  of  the  dews,  which  expe- 
dite the  separation  of  the  fibre  from  the  feculent 
matter,  s.  5904.  p.  916. 

Dewstone,  the  name  of  a  species  of  limestone  in 
Nottinghamshire,  s.  3639.  p.  587. 

Diagram,  an  explanatory  sketch,  p.  757. 

Diarrhoea,  explained,  s.  6473.  p.  983. 

Diastole,  explained,  s.  6351.  p.  968. 

Digging  his  toes,  in  horses,  explained,  s.  6289.  p  9()0. 

Dike,  explained  p.  496.  In  Cambridgeshire  a  ditch 
is  called  a  dike. 
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Di'rt'Obaj  plant,  a  plant  bearing  its  male  blossoms  on 
one  plant  and  its  female  on  another,  s.  3  Wl  p.  517. 
Disbarkcd  timber,  timber  deprived  of  its  bark, 
8.  4053.  p.  660. 

Dished,  applied  to  a  wheel,  explained,  s.  3732.  p.  60.5. 

Dishes,  in  farming,  hollow  places  in  the  fields,  in 
which  the  water  lies,  p.  802. 

Diuretics,  food  or  drink  causing  a  copious  dis- 
charge of  urine,  s.  6110.  p.  975. 

Docking  and  nicking,  cutting  off  part  of  a  horse's 
tail,  and  cutting  a  notch  or  nick  on  the  under  side 
of  what  remains,  for  thealleged  purpose  of  making 
him  carry  it  well :  now  almost  obsolete,  s.  6669. 
p.  1002. 

Domical,  shaped  like  a  dome  or  an  arch,  s.  4507.  p.  740. 

Dorsal  vertebrae,  joints  of  the  back  bone,  s.  6764. 
p.  1013. 

Double  broaches,  broaches  or  splits  are  two-feet 
lengths  of  split  hazel  branches,employed  in  thatch- 
ing, p.  578. 

Double  wind-rows,  double  ranges  of  new-made  hay, 
s.  5797.  p.  904. 

Dowel  together,  to  join  so  closely  as  to  form  a 
smooth  surface,  s.  ^10.  p.  600. 

Down  shares,  breast  ploughs  to  pare  off  the  turf  on 
downs,  s.  3215.  p.  521. 

Dragoon,  a  variety  of  pigeon,  p.  1095. 

Drain  sluice,  explained,  s.  44()9.  p.  726. 

Draw  cut,  explained,  s.  3151,  3152.  p.  512. 

Droscheys,  the  name  of  a  four-wheeled  carriage 
in  Russia,  s.  G741.  p.  1010. 

Dry  stone  ivalls,  walls  built  without  mortar;  a 
common  practice  in  stony  countries,  s.  30(55.  p.  497. 

Duodenum,  the  first  of  the  intestines,  and  con- 
nected with  the  stomach,  s.  6405.  p.  915. 

Duct,  a  passage  through  which  any  thing  is  con- 
ducted. 

Dynamometer,  or  draught  machine,  explained, 
s,  2563—2565.  p.  335. 


Earth,  as  applied  to  the  surface  of  the  globe,  one 
or  more  of  the  earths,  as  lime,  clay,  sand,  &c.,  in 
a  friable  or  divided  state,  and  either  alone  or 
mixed  ;  but  without  the  addition  of  much  organic 
matter. 

Emphysematous  swellings,  swellings  filled  with  a 
windy  humour,  s.  69+6.  p.  1033. 

Enteritis,  explained,  s.  6466.  p.  9S2. 

Ergot  of  rye,  spur  of  rye ;  a  disease  in  the  kernels 
of  that  grain,  p.  822. 

Eruca,  the  larva  state  of  insects,  p.  1112. 

Estuary,  an  arm  of  the  sea,  the  mouth  of  a  lake 
or  river  in  which  the  tide  ebbs  and  flows,  s.  3425. 
p.  555. 

Etiolated,  drawn  out  into  a  weak  state,  p.  808. 

Eustachian  tube,  explained,  s.  6385.  p.  972. 

Evolve,  to  unfold,  disentangle,  develope,  or  separate. 

Eye  in  plants,  a  bud. 

Eyes  in  cheese,  explained,  s.  7067.  p.  104S, 

F. 

Faexi^  or  shagreen,  ass's  skin,  s.  6757.  p.  1012. 

FcUse  ribs,  explained,  s.  6312.  p.  964. 

Farcy,  explained,  s.  6495.  p.  985. 

Farmer  (from /crwner,  Fr.),  farming  agriculturist, 
farming  cultivator,  professional  farmer,  commer- 
cial farmer,  rent-paying  farmer,  &c. ;  a  proprietor 
cultivating  his  own  estate  is  notcorrectly  speaking 
a  farmer  ;  to  be  such  he  must  pay  a  rent.  A  pro- 
prietor who  cultivates  his  own  soil  may  be  a  gen- 
tleman or  yeoman  agriculturist  or  husbandman, 
Hpropridtaire  cultivatcur,  but  not  a  farmer. 

Farmery,  the  homestall  or  farm-yard,  p.  677. 

Farming,  renting  land  and  cultivating  it,  or  em- 
ploying it  for  the  purposes  of  husbandry. 

Feather  boarding,  sometimes  called  weather  board- 
ing, boarding,  in  which  the  edge  of  one  board 
overlaps  a  small  portion  of  the  board  next  it. 

Feculence  of  cider,  the  lees  or  dregs,  p.  673. 

Fee  farmhold,  explained,  s.  3394.  p.  551. 

Feeding  pastures,  pastures  used  for  feeding  stock, 
p.  905. 

Feiring,  explained,  s.  3251.  p.  527. 

Felon,  a  disease  in  cattle,  explained,  s.  6942.  p.  1032. 

Femur,  the  thigh-bone,  p.  965. 

Fcrrugineous  waters,  water  impregnated  with  iron, 
p.  724. 

Feu-holding,  explained,  s.  3402.  p.  552. 

Feu  a  house,  to  hold  a  house  on  a  feu  right, 
5.3861.  p.  6i.'4. 

Fibula,  explained,  s.  6327.  p.  965. 

Fiteuse,  explained,  s.  7599.  p.  1105. 


Pinched,  explained,  s.  6779.  p.  1015. 

Fiiiurrs  niui  toes,  exjjlaincd,  p.  861. 

Finikins,  a  variety  of  pigeon,  p.  1095. 

Finos,  the  second  best  wool  off  Merino  sheep,  s.7140. 

p.  1052. 
Firlot  of  tares,  a  measure  used  in  Scotland,   in 

wheat  and  beans,  equivalent  to  the  English  bushel, 

s.  5268.  p.  842. 
Flakes,    hurdles   or   portable   pales   for    fencmg, 

s.  3046.  p.  493. 
Fleaking,  explained,  s.  3190.  p.  518. 
Flecked  cattle,  explained,  s.  6780.  p.  1015. 
Flight.     See  Glume. 
Flooders,  explained,  s.  4449.  p.  731. 
Flow  bog,  or  flow  moss,  a  jieat  bog,  the  surface  of 

which  is  liable  to  rise  and  fall  with  every  increase 

or  diminution  of  water,  whether  from  rains  or 

internal  springs,  s.  3628.  p.  .585. 
Flowing  meadows,  explained,  s.  4427.  p.  727. 
Fluke,  a  disease  in  sheep,  p.  1049. 
Fluke  worms,  animals  of  the  genus  Fasclola,  s.  7271. 

p.  1066. 
Foetus,  a  young  animal  in  the  womb,  p.  976. 
Fogging  pasture  lands,  explained,  s.  5837.  p.  908. 
Foliage  crops,  plants. cultivated  for  their  leaves  to 

be  used  green,  and  which  will  not  make  into  hay, 

as  the  cabbage  tribe. 
Foot  rot,  explained,  .s.  7266.  p.  1066. 
Forage  plants.     See  Herbage  plants. 
Fore-rents,  rents  paid  previously  to  the  first  crop 

being  reaped,  p.  767. 
Fors  and  scudda,  explained,  s.  7137.  p.  1052. 
Forsing,  explained,  s.  7137.  p.  1052. 
Founder  of  the  feet  of  horses,  explained,  s.  6517.  p.  987. 
Free  martin,  explained,  s.  6824.  p.  1021. 
Freehold,  explained,  s.  3393.  p.  5bl. 
Fret,  colic,  gripes,  or  guUion. 
Friable  soils,  crumbling  soils,  p.  802. 
Frondose  branched  ti-ees,  full   of  branches,  which 

are  flat  and  spread  horizontally,  like  the  fronds 

of  ferns,  as  in  the  spruce  fir,  s.  3987.  p.  648. 
Frontal  worms,  explained,  s.  7270.  p.  1066. 
Frustum,   a  piece  cut  off  from  a  regular   figure, 

s.  3732.  p.  605. 
Furnished,  explained,  s.  6247.  p.  9.55. 
Fusijorm  root,  shaped  like  a  spindle,  as  the  carrot, 

parsnep,  &c.  p.  865. 

G. 

Gaites,  single  sheaves  tied  in  a  particular  manner, 
p.  516. 

Gaiting,  explained,  s.  3176.  p.  516. 

Gangs,  courses  or  slips  in  thatching,  p.  518. 

Gastric  juice,  the  juice  of  the  stomach  of  any 
animal,  p.  974. 

Gav  furrows,  explained,  s.  4956.  p.  803. 

Gelding  ant-hills,  explained,  s.  5778.  p.  902. 

Gean,  wild  cherry,  s.  3994.  p.  650. 

Gibbmis,  protuberant,  bearing  excrescences,  s.6775. 
p.  1014. 

Gid,  explained,  p.  1066. 

Glmr,  the  mucous  evacuation  in  the  scouring  of 
horses,  s.  6950. 

Glanders,  explained,  p.  985. 

Glenoid,  the  hollow  or  socket  in  one  bone  at  a  joint 
which  receives  the  knob,  boss,  or  head  of  the  ap- 
proximate bone,  p.  965. 

Glumes,  the  husks  or  chaff  of  corn.  Oat  flights 
are  the  glumes  of  the  oat,  p.  888. 

Gluten,  a  tenacious,  ductile,  and  elastic  substance, 
forming  a  constituent  part  in  wheat  flour  and 
other  vegetable  bodies,  p.  771. 

Go-doivns,  explained,  s.  6736.  p.  1010. 

Goggles,  explained,  s.  7267.  p.  1066. 

Grass-cocks,  hay-cocks,  p.  904. 

Grasses,  all  the  natural  order  of  Gramfneae,  of  Lin- 
naeus and  Jussieu.  Cereal  grasses,  those  grown 
for  bread  corn.  Pasture  grasses,  those  grown 
chiefly  for  pasturage.  Foeneous  or  foeniferoua 
grasses,  those  grown  chiefly  for  hay. 

Grassing  flax,  bleaching  it  on  the  ground,  p.  91.5. 

Grease,  a  disease  in  horses,  explained,  s.  6514.  6516. 
p.  987. 

Great  rot,  explained,  s.  7261.  p.  1065. 

Green  acres,  land  capable  of  tillage,  p.  1206. 

Grouting,  filling  up,  s.3711.  p.  600. 

Giitta  Serena,  explained,  s.  6441.  p.  980. 

Gutter,  a  furrow-channel  or  drain,  s.  4418.  p.  726. 

Gypsum,  a  genus  of  calcareous  earths,  consisting 
of  carbonate  of  lime,  and  united  with  sulphuric 
acid.  The  principal  species  is  the  (Vypsum  JlabAs- 
trum,  plaster  of  Paris,  or  alabaster.  Sec  Crabb's 
Tech.  Diet. 
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H. 
Ha-ha,  a  sunk  fence,  p.  474. 
JIacking  and  picking.     See  Picking. 
Mainault  moiving,  explained,  s.  3172.  p.  .'51.'). 
Hammel,   a  small  shed,  with  a  yard  for  feeding 

one,  or  at  most  two  animals,  p.  id). 
Hands  of  tobacco,  leaves  tied  up  by  their  footstalks, 

so  that  the  leaves  spread  out  like  the  hand,  s. 

.^945.  p.  (HI. 
Hangs,  slopes,  s.  3945.  p.  041. 
Hurl,;!,  p.  497.     See  Lippi-U. 
Hfis/i,  exjjlained,  s.  2716.  p.  419. 
Hatches,  flood-gates,  p.  726. 
Hatted  kitt,  explained,  s,7105.  p  1048. 
Hattochs,  shocks,  s.  3173.  p.  515. 
Haulm,  the  base  of  the  stalks  or  stems  of  all  crops, 

after  the    seeds   are   reaped  or   gathered.     The 

haulm  of  p3as  is  in  some  places  called  pea  ryse. 
Head  and  Iteel  of  gates,  explained,  p.  5<)(1. 
Heading  down  trees,  lopping  or  cutting  off  the  heads 

of  trees,  p.  651. 
Heading  sheaues,    the  hood   sheaf  or  sheaves  of 

shocks  of  corn,  p.  515. 
Headmain,  explained,  s.  4411.  p.  726. 
Heckles,  iron  combs,  p.  9°X 
Heckling  flax,  combing,  p.  916. 
Helmets,  a  variety  of  pigeon,  p.  1095. 
Hepatic  affections,  aflfections  of  the  liver,  p.  10.'57. 
Herbage  plants,  forage  plants,  such  as  clover  and 

other  plants  cultivated  chiefly  for  the  herb,  to  be 

used  either  green  or  made  into  hay. 
Hide-bound,  a  disease  in  horses  and  cattle  when  the 

skin  cleaves  to  the  sides,  s.  6425.  p.  977. 
Hink,  explained  s.  5171.  p.  832. 
Hinni/,  explained,  s.  6768.  p.  1013. 
Hirsel,  a  Scotch  term  of  the  same  meaning  as  the 

English  term  "  herd,"  s.  6793.  p.  1017. 
Hoars,  thick  mists,  p.  772. 
Holmes,  small  islands,  but  larger  than  aits. 
Hood-sheaf,  a  sheaf  placed  on  the  summit  of  other 

sheaves  for  a  covering,  p.  516. 
Hook  bones,  bones  in  the  hind  quarter  of  cattle,  s. 

0799.  p.  1018. 
Horny  frog  of  the  horse,  the  prominence  in  the 

hollow  of  a  horse's  foot,  p.  976. 
Horsemen,  a  variety  of  pigeon,  p.  1095. 
Horses,  pieces    of  wood  used   in   barking   trees, 

p.  6.59. 
//«^/"«)-,  explained,  s.  5906.  p.  824. 
Hot  yelhnvs,  explained,  s.  7256.  p.  1065. 
Hove,  explainecl,  s.  7254.  p.  1065. 
Huckaback,  a  kind  of  cloth,  s.  5933.  p.917. 
Humerus,  the  arm  bone,  p.  965. 
Hmnmelling  machine,  exfilained,  p.  440. 
Hunger  rot,  explained,  .s.  7264.  p.  1066. 
Hungry  soil,   barren  soil  needing   much  manure, 

p.  773. 
Husbandman,  one  who  farms   gener.ally ;  that  is, 

who  both  produces  corn  an<l  cattle,  and  attends  to 

the  dairy,  tlie  poviltry,  the  woodlands,  and  the  or. 

chard.     A  farmer  m.iy  confine  himself  to  grazing, 

or  to  breeding  or  bavn'iaking,  or  milking  or  raising 

green  crops  for  the  niarket,  ,S;c.,  but  in  none  of 

these  cases  can  he  witli  jiropriety  be  called  a  hus. 

bandman.     This  term  hu.'^bandman,  therefore,  is 

not  ex.ictly  synonymous  with  farmer. 
Hiisbandri/,  the  culture  of  arable  grass  and  wood. 

lands,  the  management  of  live  stock,  the  dairy, 

poultry,  &c.,  and,  in  general,  what  constitutes  the 

business  of  the  head  of  a  family  living  by  agri- 
cultural industry  in  the  country. 
Hybrid,  bastard  or  spurious,  p.  1013. 
Hydatid,  the  TxNiia  globulus,  an  insect  occurring 

in  the  skull  of  the  sheep,  p.  1049. 
Hydropic  rot,  explained,  s.  7201.  p.  1065. 
lii/gromeler,  an  instrument  for  ascertaining  the  de. 

grce  of  moisture  in  the  atmosphere,  p.  773. 


Imago,  the  perfect  state  of  insects,  p.  1112. 

Impinge,  to  strike  against,  s.  4361.  p.  719. 

In  anil  in  system  of  breeding,  p.  .301. 

Incision  of  objects  on  roads,    the_  marks,  traces, 

tracks,  or  ruts  made,  s.  3.571.  p.  57.5. 
Incremctits,  proportional  rates  of  increase,  s.  3552. 

p.  572. 
Irtdigciue,  peculiar  to,  springing  out  of  the  nature 

of,  p.  1012. 
Induration,  hardening,  p.  717. 
Infield,  an  obsolete  Scottish  term  for  enclosed  lands 

near  the  farmstead,  as  opposed  to  such  as  are  at 

a  distance  from  it,  and  unincloscd,  s.  802.  p.  130. 
Ings.    Sec  Saliings.  ' 


Iris,  the  coloured  circle  in  the  eyes  of  animals,  8. 
6371.  p.  970. 

Isometrical  perspective,  explained,  p.  472. 

Isosceles  triangle,  a  triangle  which  has  only  two  of 
its  sides  ei]ual,  p.  503. 

Itinerating  libraries,  libraries,  the  books  of  which 
are  carried  from  one  place  of  deposit  to  another, 
and  thence  issued,  p.  756. 

Jacobines,  a  variety  of  pigeon,  p.  1095. 

Jumper,  a  tool  used  by  masons  for  boring  holes  in 
land  stones  to  be  reft  by  gunpowder,  p.  /43. 

Jumping  pole,  a  long  stiff  pole,  by  which  persons  in 
the  fens  are  enabled  to  jump  across  ditches  or 
drains  twenty  feet  wide,  by  planting  the  pole 
towards  the  middle  of  the  drain,  and  springing 
from  bank  to  bank :  a  small  piece  of  board,  called 
a  quant,  is  fastened  to  the  bottom  of  the  pole  to 
prevent  its  sinking  into  the  mud.    See  Quant. 

K. 

Kelp,  the  ashes  of  any  description  of  i^^Jjci  or  other 
seaweed,  p.  Ii.'06. 

Knees  for  shipbuilding,  crooked  pieces  of  timber, 
having  two  branches  or  arms,  and  generally  used 
to  connect  the  beams  of  a  ship  with  her  sides, 
s.  3034.  p.  491. 

Knuckering,  explained,  s.  6387.  p.  972. 

Kyloes,  the  name  given  to  the  cattle  of  the  He- 
brides, s.  0796.  p.  1018. 


Lachrymal  gland,  the  gland  which  secretes  or  sup- 
plies  the  lachrymtc  or  tears,  p.  970. 

Lacteals,  the  absorbents  of  the  mesentery,  which 
originate  in  the  small  intestines,  and  convey 
the  chyle  from  thence  to  the  thoracic  duct,  p. 
968,  See  Crab/>'s  Tech.  Diet. 

Lactometer,  explained,  s.  7008.  p.  1037. 

Lampas,  a  swelling  of  the  wrinkles  or  ribs  in  the 
roof  of  the  horse's  mouth  ;  analogous  to  the  gum- 
boils in  man,  p.  9S0. 

Land,  a  term  employed  in  Cambridgeshire  and 
other  counties,  to  designate  what  more  generally 
is  termed  a  ridge  ;  that  is,  one  of  those  compart- 
ments which  lie  between  gutter  and  gutter  in 
arable  fields.  The  ridge,  in  Cambridgeshire,  is 
the  highest  part  or  central  line  of  the  lands,  just 
as  the  ridge  of  a  house  is  the  highest  part  of  its 
roof.  In  Scotland,  a  ridge  includes  the  whole  of 
the  surface  between  gutter  and  gutter.  Land  ap. 
|)ears  the  fitter  term. 

Land,  ground,  earthy  surface  in  oppositicm  to  wa. 
ter  or  rocks.  The  term  ground  is  generally  ap- 
plied to  a  comparatively  limited  extent  of  surface, 
as  garden  grounds,  hop  grounds,  &c.  in  opposition 
to  arable  lands,  wood  lands,  &c. 

Land-fast  stones,  stones  fixed  or  imbedded  in  the 
soil,  p.  483. 

Land-reeve,  explained,  s.  4638.  p.  760. 

Larvte,  the  grubs,  maggots,  or  caterpillars  of  insects, 
803. 

Laryngeal  sonorous  sacs,  hollows  in  the  windpipe 
whicii  modulate  the  voice  of  animals,  s.  6764. 
p.  101.3. 

Laryiix,  the  windpipe  or  trachea,  p.  972. 

Lateral  shoots,  shoots  emittcnl  on  the  sides  of 
branches;  laterally;  quite  distinct  from  latter 
shoots,  with  which  they  are  occasionally  con- 
founded, p.  478. 

Laying  in  hedge-planting,  laying  down  the  sets 
or  plants  horizontally  on  the  bed  prepared  for 
them,  s.  3944.  p.  640. 

Laying  an  old  hedge,  explained,  s.  3026.  p.  490. 

Leaping  ill,  explained,  s.  7253.  p.  1065. 

Leasehold,  property  held  on  lease,  p.  552. 

lA'gget,  explained,  s.  319'5.  p.  518. 

Legjiminous  crops,  crops  of  the  various  kinds  of 
imlse,  as  peas,  beans,  tares,  saintfoin,  lucert., 
clover,  SiC,  p.  800. 

Levelling,  explained,  p.  .53.5. 

Leverage,  the  act  of  using  levers,  or  the  power  ac- 
quired by  the  use  of  them,  p.  .575. 

Light-lyered,  the  dew-lap  of  a  light  colour,  s.  6798. 
p.  1018. 

iJS^/!^'««i  plants,  woody  plants,  as  trees  or  shrubs, 
p.  476. 

Lipped  and  harled,  a  wall  built  of  stones  without 
mortar,  but  which  has  the  joints  afterwards  filled 
with  mortar,  and  the  whole  wall  plastered  over 
with  what  is  called  rough-cast,  or  harling  in  Scot- 
land. The  mixture  used  for  harling  is  lime,  sand, 
and  small  stones  about  the  size  of  peas.  Dashing 
in  England  is  the  forcible  casting  of  jmall  stone's 
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like  the  above,  only  washed  quite  clean.  Into  the 
soft  recent  plaster  of  exterior  walls,  in  order  to 
resist  the  action  of  rain. 

Loam,  any  soil  in  which  clay  and  organic  matter 
exist  in  considerable  proportions,  and  so  as  to  ren- 
der it  neither  very  adhesive  or  hard,  nor  soft  and 
loose. 

Lock  spit,  explained,  s.  3823.  p.  620. 

Longc,  a  long  leather  thong,  used  in  the  process  of 
longing  or  lunging  horses,  p.  1001. 

Lymph,  a  clear,  colourless,  rather  vi.scid  humour, 
separated  from  the  blood,  and  spetitically  heavier 
than  water,  s.  6350.  p.  967. 

Ly7nphntics,  lymphatic  vessels,  are  the  absorbent 
vessels  that  convey  the  lymph  into  the  thoracic 
duct,  and  form,  with  the  lacteal?,  what  is  called 
the  absorbent  .system.  The  use  of  these  vessels 
is  to  draw  in  by  a  capillary  attraction  the  fluids 
contained  in  the  circumjacent  cavities,  p.  9C8. 
See  Crab.  Tech.  Diet. 

Lymphatic  absorbents,  968.  See  Lymphatics,  and 
Lacteals. 

M. 

Maceration,  the  act  of  steeping  or  soaking  in  water, 
p.  869. 

Malic  acid,  an  acid  obtained  from  apples,  by  satu- 
rating the  juice  with  alkali,  and  pouring  in  the 
acetous  solution  of  lead,  until  it  occasions  no 
more  precipitate.     See  Crabb's  Tech.  Diet. 

Mallindcrs,  a  disease  in  horses,  s.  6710.  p.  1007. 

Manege  riding,  explained,  s.  6672.  p.  1003. 

Martingal,  a  thong  of  leather,  fastened  at  one  end 
to  the  girths  under  the  belly,  and  at  the  other  to 
the  noseband  of  the  bridle,  to  prevent  a  horse  from 
rearing,  p.  1001. 

Maturation,  the  process  of  ripening,  p.  S16. 

Maxillary  glands,  the  glands  belonging  to  the  jaw 
bones,  p  972. 

Meal  of  milk,  the  quantity  yielded  at  one  time  of 
milking ;  thus,  the  morning  meal,  the  evening 
meal.  s.  7103.  p.  1048. 

Medi'iUa,  marrow,  p.  9S7.  In  plants  it  signifies  the 
pith. 

Mce/s  or  meres,  cattle  ponds  in  Derbyshire,  p.  735. 

Memel  timber,  fir  timber  from  the  port  of  Slemel  in 
Prussia,  in  the  Baltic,  p.  504. 

Mere,  a  lake,  pool,  or  pond. 

Mesentery,  a  membrane  in  the  cavity  of  the  abdo- 
men attached  to  the  vertebrae  of  the  loins,  and 
to  which  the  intestines  adhere,  p.  975. 

Mesliii,  a  iniion  of  flocks,  s.  "io.  \>.  118. 

Meslin,  mesling,  mescelin,  timslin,  or  mescledine, 
corn  that  is  mixed,  as  w  heat,  rye,  Xc,  to  make 
bread.  This  term  occurs  in  oUl  acts  of  parliament 
for  the  regulation  of  rivers^,  as  that  of  the  Cam ; 
mescelin  being  in  former  Says  a  frequent  lading 
in  that  neighbourhood. 

Mesta,  explained,  s.  7.36.  p.  118. 

Metaciirjms,  the  shank,  p.  965. 

Metal  bed  of  a  road,  explained,  s.  .3630.  p.  585. 

Metalliferous  ores,  ores  which  contain  metals,  p. 
629. 

Metals  of  a  road,  the  material  of  which  a  road 
is  formed,  as  broken  (juarry  stone,  boulder  stones, 
ai.d  other  kinds,  p.  612. 

Metayer  system,  the  system  of  farming  lands  in 
many  parts  of  the  Continent,  in  which  the  produce 
is  equally  divided  between  landlord  and  tenant, 
p.  li«. 

Midden,  dunghill,  p.  807.  "  The  midden  is  the  mi- 
ther  o'  the  meal  kist  " 

Milsei/,  a  provincial  term  for  a  sieve,  in  which  milk 
is  strained,  s.  7064.  p.  1015. 

Mortices,  holes,  cells,  or  receptacles  made  in  posts, 
Hcc  tojeceivethe  tenons  of  rails,  &c.,p.  493. 

Mould,  organic  matter  in  a  finely  divided  and  de- 
composed state,  with  a  little  earth  mixed,  as  ve- 
getable mould,  leaf  mould,  peat  mould.  Sec. 

Mourat,  explained,  s.  7137.  p  1052. 

Mow,  a  compartment  in  a  barn,  into  which  corn  in 
the  straw  is  stacked  or  packed. 

Mow-burn,  to  heat  by  fermentation  in  the  mow,  p. 
825. 

Murrain,  a  wasting,  contagious,  and  most  fatal 
disorder  among  cattle,  s.  6943.  7250. 

N. 

Naked  di.<!ease,  explained,  s.  7264.  p.  1066. 

Naturalising  animals  and  vegetaljles,  introducing 
them  to  a  new  climate,  in  such  a  manner  that  they 
shall  in  future  perpetuate  themselves  in  that  cli- 
mate without  the  aid  of  man.   See  Acclimatising. 


Navicular  or  nut  bone  of  the  horse,  explained, 
s.  6417.  p.  976. 

Nicking.     See  Docking. 

Nictitating  jnembrane,  explained,  s.  6370.  p.  970. 

Nuns,  a  variety  of  pigeon,  p.  1095. 

Nurses  for  young  plants,  plants  of  an  inferior  and 
rapidly  growing  kind,  planted  round  those  which 
are  choicer  and  of  slower  growth,  both  to  shelter 
them  and  expedite  their  growth,  p.  653. 

O. 

Obstetrics,  considerations  appertaining  to  the  foaling. 
Calving,  yeaning,  &c.,  of  animals,  s.  6969.  p  1035. 

Odometer,  from  odos,  a  way,  and  ynetreo,  to  mea- 
sure, an  instrument  by  which  the  quantity  of 
space  passed  over  on  foot,  or  in  a  conveyance,  may 
be  ascertained,  s.  2506.  p.  376. 

CEsOphagUA,  the  weasand  or  gullet,  p.  972. 

Omentum,  the  caul,  p.  973. 

Oyie  bjut  stitch,  a  ridgelct  formed  by  the  going 
and  returning  of  the  plough,  s.  5235.  p.  839. 

Ophthalmia,  an  inflammation  in  the  coats  of  the 
eye,  proceeding  from  arterious  blood  got  out  of  the 
vessels,  and  gathered  together  between  the  coats, 
s.  6758.  p.  1012. 

Optic  nerve,  a  nerve  which  perforates  the  bulb  of 
the  eye,  and  communicates  with  the  brain ;  so 
that  every  sensation  derived  from  sight  depends 
on  the  optic  nerve,  p.  970. 

Gulf  all,  the  lower  end  of  a  water-course,  p.  714. 

Outfield,  uninclosed  farm  lands  at  a  distance  from 
the  farmstead,  s.  802.  p.  1.30. 

OvjIs,  a  variety  of  pigeon,  1095. 


Pacing,  one  of  the  motions  taught  the  horse, 
s.  6672.  p.  1003. 

Pancreas,  the  sweet  bread.  It  is  composed  of  in- 
numerable small  glands,  the  excretory  ducts  of 
wl.ich  unite  and  form  one  duct,  called  the  pan- 
creatic duct,  that  conveys  a  fluid  very  similar  to 
saliva  into  the  intestines,  called  the  |)ancrcatic 
juice,  which  mixes  with  the  chyle  in  the  duode- 
num.— Crabb. 

Pane  of  ground,  a  four-sided  compartment  of  grass 
ground,  adapted  for  irrigation,  p.  726. 

Panicle,  an  irregularly  divided  branch  of  flowers, 
as  in  the  oat,  p.  826. 

Pantile,  a  gutter  tile,  p.  708. 

Papier  machi,  mashed  pajier,  which,  when  mixed 
up  with  glutinous  substances,  may  be  moulded 
into  various  shapes,  p.  810. 

Paring  and  burning,  taking  off  the  turf  or  surface 
of  grass  or  waste  lands,  and  incinerating  it  by 
means  of  (ire,  in  order  to  prepare  the  soil  for 
aration,  p.  520. 

Parotid  glands,  explained,  s.  6388.  p.  972. 

Passaging,  one  of  the  motions  taught  the  horso, 
s.  6672.  p.  100.3. 

Pastern,  explained,  s.  6319.  p.  965. 

Patilla,  explained,  s.  6325.  p.  965. 

Paucity,  fewness,  p.  784. 

Peelers,  the  same  as  barkers.  Persons  employed 
to  deprive  trees  of  their  peel  or  bark,  p.  662. 

Pellicle,  little  skin  or  coat,  p.  822. 

Pelt  rot,  explained,  s.  72()4.  p.  1066. 

Pcndro,  explained,  s.  72(i7.  p.  1066. 

Penultimate,  the  last  but  one,  p.  801. 

Percolate,  to  strain,  or  trickle  through,  p.  .581. 

Percolation,  the  act  of  straining,  purification  or 
separation  by  straining,  p.  522. 

Pt'rforans  of  the  horse's  foot,  explained,  s.  6420. 
p.  976. 

Pericliondium,  explained,  s.  6336.  p.  967. 

Pericranium,  explained,  s.  6;336.  p.  967. 

Peridi-stnium,  explained,  s.  6336.  p.  967. 

Periosteum,  a  gencra\  uniting  membrane  to  bones 
and  their  api)endages,  s.  6,';36.  p.  967. 

Periphery,  the  circumference  or  orbit,  p.  429. 

Peripneu7>ibnia,  explained,  s.  7251.  p.  106.5. 

Peristaltic  motion,  the  vermicular,  worm.like,  or 
creeping  motion  of  the  intestines  ;  by  which  they 
contract  their  spiral  fibres  so  as  to  propel  their 
contents,  p  975. 

Petits,  a  variety  of  pigeon,  p.  1095. 

Pharynx,  explained,  p.  972. 

ficking  and  hacking,  loosening  with  a  pick-axc  or 
mattock,  and  by  separating  with  some  cutting 
tool,  s.  3322.  p.  5.38. 

Picking  of  hop  plantations,  explaineti,  s.  6025.  p.  926. 

Piecexuork,  work  done  and  paid  for  by  themeasure  of 
quantity,  or  by  previous  estimation  and  agreement. 
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in  contradistinction  to  work  done  and  paid  for  by 
the  measure  of  time,  p.  916. 
Pivcon-cal,  explained,  s.  7;340.  p.  1096. 
Piggery,  the  compartment  in  a  farm-yard,  witn 

sties  and  other  accompaniments  allotted  to  pigs. 
Pile,  the  shag  or  hair  on  the  skins  of  animals.  bacM 

hair  may  be  called  a  pile,  s.  71-10.  p.  1052. 
Pillow-slip,  pillow-case,  p  1049. 
Pining,  explained,  s.  7272.  p.  1066^_ 
Pinning,  explained,  s.  72eiO.  p.  1065. 
Pip,  explained,  s.  7525.  p.  1095. 
Pipe  drain,  explained,  s.  4296.  p.  710. 
Pith  and  Pithing,  by  butchers,  explained,  s.  bMa. 

p.  964.  ,  ., 

Pl,i7ie  table,  a  square  board  with  lines  drawn  on  its 
upper  side,  used  in  taking  angles  and  m  measuring 
land,  s.  2998.  p.  481.  ^      ^ 

Plashing  an  old  hedge,  interweaving  the  stems  in 

hedges,  s.  3025.  p.  490. 
Plumassicr,  one  who  prepares  feataers  tor  orna- 
mental purposes,  p.  1088. 
Pluviometer,  rain  gauge,  s.  4742.  p.  77.3. 
Pncumbnia,  an  inflammation  of  the  lungs,  p.  9S1. 
Podders,  persons  employed  to  collect  the  green  pods 

of  peas  off  the  plants,  p.  837. 
Polders,  salt  marshes  in  Holland  and  Flanders,  p.  /74. 
Pole  evil,  or  poll  evil,  a  disease  of  the  poll  or  head, 
usually  at  its  hind  part,  or  in  the  nape  of  the  neck, 
s.  6442  p.  ySO. 
Polled,  hornless,  devoid  of  horns,  s.  6786.  p.  101b 
Pommage,  the  pulpy  mass  to  which  apples  are,  re- 
duced by  grinding  in  the  cider  counties,  prepar- 
atory to  pressing  out  the  juice,  p.  672. 
Pommel,  the  prominence  in  the  ."ront  or  fore  part  ot 

a  saddle,  p.  1003. 
Potato  pies,  explained,  s.  5344.  p.  851. 
Pouters,  a  variety  of  pigeon  remarkable  for  its  habit 

of  pouting,  p.  1095. 
Preventive  pruning,  explained,  s.  3990.  p.  649. 
Proband,  a  flexible  piece  of  whalebone  with  a  sponge 
fixed  to  the  end,  used  occasionally  in  probing  the 
throat,  s.  6953.  p.  1033. 
Pi/ddlins,  explained,  p.  620.  .  . 

Pulls,  hills  or  elevated  parts  of  a  road,  requiring 

extra  pulling  iu  draught  animals,  s.  3237.  p.  52j. 
Pulmonary  artery,  explained,  s.  6345.  p.  967. 
Pultaceous,  of  the  consistence  of  a  poultice,  p.  100;j. 
Pumiced  foot,  explained,  s.  6521.  p.  987. 
Piincta  lachri/malia,  explained,  s.  6370.  p.  970. 
Pupa,  the  chrysalis  state  of  insects,  p.  1112. 
Purchase  of  the  bridle,  the  command  or  control  ot 

it,  s.  6676.  p.  1003. 
Pursivenets,  purshiess,  shortness  of  breath,  s.  6693. 

p.  1005. 
Pyrites,  firestone,  s.  3228.  p.  523. 
Pyroligneous  acid,  acid  produced  by  distillation  ot 
the  spray  of  trees,  p.  493. 


Q. 

Quadrant,  a  mathematical  instrument ;  the  fourth 
part  of  a  circle,  s.  3350.  p.  544. 

Quant,  a  small  piece  of  board  at  the  bottom  of  a 
jumping  pole  to  prevent  the  pole  sinking  into  the 
mud  bv  the  weight  of  the  jumper's  body. 

Quarter-cleft  rod,  a  measuring  stafl'  having  four 
sides,  s.  3195,  p.  518. 

Quartering,  the  dirision  of  pl.anks  of  wood  length- 
wise into  small  four-sided  pieces. 

Quarters  of  the  horse's  hoof,  explained,  s.  6420.  p.  976. 

Quick,  a  live  fence  or  hedge  formed  of  some  grow- 
ing  plant,  usually  hawthorn. 

Qn/c/r  l/cmis,  sharp  turns,  p.  573. 

Quicken  tree.     See  Roan  tree.  ,     ^   xi    ^ 

Quickset  iiedge,  a  hedge  formed  of  sets  or  plants  that 
are  quick  ;  that  is,  alive. 

Quincunx,  trees  planted  in  rows,  at  the  same  dis- 
tance between  the  rows  that  the  trees  are  in  the 
rows,  and  the  trees  of  one  row  opposite  the  vacan. 
cies  in  the  other,  s.  3928.  p.  638. 

Quit-rent,  a  small  rent  or  acknowledgement  payable 
by  the  tenants  of  most  manors,  s.  1117.  p.  179. 

Quittor,  explained,  p.  988. 

R. 

Rabhet,  a  moulding,  s.  4334.  p.  715. 

Itahinos,  explained,  s.  7140.  p.  1052. 

Rafter,  X  piece  of  four-sided  timber  used  in  roofs. 

Raftering  land,  ploughing  half  of  the  land,  and 
turning  the  grass  side  of  the  ploughed  furrow  on 
the  land  that  is  left  unploughed,  p.  1166.  ;  as  ap- 
plied to  timber,  sawing  up  planks  of  trees  into 
pieces  of  greater  depth  than  width  for  rafters  to 

;    roof  buildings. 


Rake  hot,  to  steam  or  reek  hot,  s.  6723.  p.  1008. 
Ramose-headed  trees,  trees  whose  heads  abound  in 

branches,  p.  649. 
Ramose-rooted  trees,  trees  whose  roots  are  much 

branched,  p.  634. 
Rath  ripe,  the  property  of  being  early  npe,  s.  5082. 

p.  823. 
Rat's  tail,  a  disease  in  horses,  which  causes  the  hair 
of  the  tail  to  fall  off',  and  not  be  again  produced, 
s.  6710.  p.  1007. 
Ray,  a  disease  in  sheep,  explained,  s.  7625.  p.  1066. 
Rectangular  fields,  fields  whose  angles  are  right 

angles,  p.  680. 
Rectangular  parallelogram,  a  figure  of  four  sides, 
whose  opposite  sides  are  equal,  and  all  its  angles 
right  angles,  p.  443. 
Red  roan,  explained,  s.  5106.  p.  825. 
Redwater,  explained,  s.  5106.  p.  1064. 
R&te  }nuCL>su7n,  p.  968.     A  mucous  membrane  depo- 
sited in  a  net-like  form,  between  the  ei)idermis 
and  the  cutis :   it  covers  the  sensible  cutaneous 
papillae,  connects  the  epidermis  with  the  cutis, 
and  gives  the  colour  to  the  body. —  Crabb. 
Retina,  the  true  organ  of  vision,  formed  by  a  net- 
like expansion  of  the  pulp  of  the  optic  nerve, 
P-  970.  .       . , 

Rhomboid,  a  figure  whose  opposite  sides  are  parallel 
and  equal,  but  all  its  sides  are  not  equal,  neither 
are  its  angles  right  angles,  p.  414. 
Ribbing,  explained,  s.  3255.  p.  527. 
Ricking,  explained,  s.  3176.  p.  516. 
Riddle,  a  large  coarse  sieve,  s.  36.55.  p.  589. 
Ridging,  laying  the  soil  up  in  ridges,  p.  508. 
Rifting  by  gunpowder,  riving,  splitting,  or  dividing, 

s.  406.').  p.  661. 
Right  angles,  where  a  room  is  exactly  square,  each 
of  the  corners  of  it  is  called  a  right  angle  :  in 
scientific  language  it  is  thus  defined,  as  the  fourth 
of  a  circle;  or  thus,  when  one  straight  line, 
standing  on  another  straight  line,  makes  the  ad. 
jacent  angles  or  corners  equal  to  one  another, 
each  of  the  angles  or  corners  is  called  a  right 
angle. 
Ring-bone  in  horses,  a  disease  in  tl.j  feet  of  the 

horse,  p.  960. 
Rippling  of  flax  or  hemp,  the  operation  of  sepa- 
rating the  boles  or  seed  pods,  by  striking  them 
against  a  board,  or  piece  of  iron,  p.  915. 
Ristle-plough,  explained,  p.  1197. 
r.lver-meadows,  explained,  s.  5769.  p.  901. 
Roan  tree,  the  mountain  ash. 
Roguish  plants,  spurious  varieties,  s.  5220.  p.  838. 
Roofiet,  explained,  s.  3195.  p.  519. 
Root  crops,    esculent   plants   cultivated    for  their 
tubers,  bulbs,  or  other  enlarged  parts  produced 
under  or  immediately  on  the  ground,  and  chiefly 
connected  with  the  root,  as  the  potato,  turnip, 
carrot,  itc. 
Roots,  the  fibres  and  other  ramifications  of  a  plant 
under  ground,  and  by  which  it  imbibes  nourish- 
ment.    Tubers,  bulbs,  and  other  fleshy  protuber. 
ances  under  ground,  are  employed  by  nature  for 
the  purposes  of  prop.igation  or  continuation,  and 
therefore  ought    never  to   be   confounded   with 
common    roots,  which    serve    to   nourish    these 
tubers,  bulbs,  &c.,  in  common  with  other  parts  of 
the  plant. 
Rot,  explained,  s.  7245.  p.  1064. 
Rouen,  the  aftermath,  the  lattermath,   or  second 
crop  of  hay  cut  off"  the  same  ground  in  one  year, 
s.  3169.  p.  515. 
Rough  pile  in  cattle,  coarse  hair  or  wool,  p.  784. 
Roup,  explained,  s.  7526.  p.  1095. 
Rowels,  explained,  s.  6538. 
Rubbers,  a  disease  in  sheep,  explained,  s.  7265.  p. 

I'W-  ,    .     ,-. 

Rubble  stones,  loose  stones,  brick-bats,  and  the  like, 
which  are  put  together  to  conduct  water  ;  so  called 
because  they  are  rubbed  together. 

Rumbling  drains,  drains  formed  of  a  stratum  of 
rubble  stones,  p.  581. 

Runner,  explained,  s.  4140.  p.  67.5^ 

Runts,  a  variety  of  pigeon,  p.  1095. 

Rural  cconot/ti/,  rural  aftairs,  geoponics,  agro- 
nomics, terms  considered  as  synonymous  with 
husbandry.  ,         ,      ^, 

Rust,  a  disease  to  which  the  cereal  and  other 
grasses  are  subject,  and  which  occasions  their 
herbage  to  be  of  a  rusty  colour,  s.  5741.  p.  899. 

Rut,  to  cut  a  line  on  the  soil  with  a  spade,  p.  482.  ; 
also  the  copulation  of  deer  in  the  rutting  season  ; 
also  the  track  of  a  cart-wheel. 

Ruttinci-     .See  Jiut. 
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Saccharo-saline,  partaking  the  properties  both  of 

sugar  and  salt,  p.  1039. 
Saddle-graftina,  explained  by  figures,  p.  1143. 
Salin,  explained,  s.  5360.  p.  8j3. 
Saliva,  the  spittle  of  animals. 
Salt.cat,  a  mixture  given  to  pigeoas  to  promote 

their  digestion,  p.  lU9f). 
Saltings  or  ings,  salt-water  marshes,  p.  747. 
Sandcracks,  explainetl,  s.  6525.  p.  988. 
Sauer  kraut,  explained,  s.  5507.  p.  868. 
Scab,  explained,  s-  7265.  p.  10C6. 
Scalene  triangle,  a  triangle  with    three  unequal 

sides,  s.  4343. 
Scantling,  all  quartered  timber  under  five  inches 
square,  s.  4002.  p.  652.      In  masonry,  a  term  ex- 
pressive of  the  size  of  stones. 

Scarcement,  a  rebate  or  set-back  in  the  building  of 
walls,  or  in  raising  banks  of  earth,  p.  481. 

Scarification,  cutting  through  the  bark  and  soft 
wood  of  a  thick  branch  with  an  edge  tool,  pre- 
viously to  sawing  through  the  hard  wood,  s.  3164. 
p.  513. 

Scapula,  the  shoidder  blade,  p.  964. 

Scarifier,  a  machine  to  excoriate  and  disturb  the 
surface  of  soil,  p.  528. 

Sclerotic  coat,  a  coat  of  hard  consistence,  p.  970. 

Scoop  wheel,  a  large  wheel  with  numerous  scoops 
fasten  'd  in  its  periphery,  s.  4/77.  p.  706. 

Scoria  of  founderics,  the  refuse  or  dross  of  the  me- 
tals, s.  3643.  p.  588. 

Screening,  the  act  of  sifting  earth  or  seeds  through 
a  large  oblong  sieve  or  riddle,  called  a  screen,  p. 
509.  ' 

Scudda.    See  Fom  and  Scudda. 

Scuffler,  a  kind  of  horse-hoe,  p.  528. 

Scutching  flax,  breaking  the  woody  part  of  it  pre- 
paratory to  separating  it  from  the  fibrous  parts, 
p.  915. 

Sea-ooze,  the  alluvial  deposit,  the  mud  or  slime 
left  by  the  sea  where  its  waters  have  subsided, 
p.  746. 

Seed-lobes,  the  cotyledons,  or  very  first  leaves  dis- 
played on  a  seedling  plant. 

Sellenders,  in  horses,  explained,  s.  6293.  p.  961. 

Seminal  roots,  the  first  roots,  those  emitted  from 
the  seed  itself,  p.  808. 

Sensible  frog  of  the  horse,  explained,  s.  6420.  p.  976. 

Sensible  Idminee,  explained,  s.  6421.  p.  976. 

Septic,  causing  putridity,  producing  putrescence, 
s.  6844.  p.  1023. 

Serum,  whey,  or  the  remainder  of  milk  after  its 
better  parts  have  been  taken  away ;  also,  the  yel- 
low and  greenish  fluid  which  separates  from  the 
blood  when  cold  and  at  rest,  s.  G980.  p.  10.36. 

Sesamoids,  little  bones  found  at  the  articulation  of 
the  toes  (in  man)  ;  so  called  from  their  supposed 
resemblance  to  the  seeds  of  the  plant  called  sesa- 
mum,  s.  6319.  p.  96.5. 

Sctons,  explaine  I,  s.  6537.  p.  990. 

Set-sod,  explaini  d,  s.  3014.  p.  486. 

Sets  and  eyes  of  potatoes,  slices  of  the  tubers  of  the 
potato,  each  slice  being  furnished  with  at  least 
one  eye  or  bud,  p.  848. 

Shab,  explained,  s.  7265.  p.  1066. 

Shagreen,  or  fagri,  the  prepared  skin  Of  the  ass, 
s.  6757.  p.  1012. 

Shakes  in  the  boles  of  trees,  fissures,  clefts,  or  rents, 
p.  656. 

Shakers,  a  variety  of  pigeon,  p.  1095. 

Shaking  quags,  shaking  bogs ;  wet  spongy  Boil,  p. 
694. 

Shaley  soil,  explained,  s.  4750.  p.  774. 

Shearer,  a  rea[)er,  s.  32.50.  p.  526. 

Shearing,  reaping,  p.  51.5. 

Sheath,  land  guard  of  embankments,  s.  4362.  4366. 
p.  719,  720. 

Shearing  rivers,  the  process  of  mowing  the  plants 
which  abound  in  rivers;  the  instrument  with 
which  this  is  effected  is  formed  of  a  line  of  scythe- 
blades,  rivetted  together  by  their  extremities,  and 
which  line  of  scythe-blades  is  worked  or  moved 
along  over  the  surface  of  the  mud  by  levers  at- 
tached to  the  line,  operated  upon  by  men  in  boats, 
s.  3171.  p.  515. 

Shift  of  crops,  an  alternation  or  variation  in  the 
succession  of  crops,  p.  814. 

Shi/ting  beach,  a  beach  of  gravel  liable  to  be  shifted 
or  moved  by  the  action  of  the  sea,  or  the  current 
of  rivers,  s.  4332.  p.  714. 

Shingles,  pieces  of  thin  board  used  as  tiles,  a  com- 
mon practice  in  timber  countries  on  the  Continent 
and  in  America,  s.  3051.  p.  495. 


Shocks,  stooks  or  hattocks,  assemblages  of  sheaves, 
never  of  more  than  ten  sheaves  in  those  places 
where  the  tithe  is  paid  in  kind,  as  this  arrange- 
ment facilitates  the  taking  of  the  tithe  ;  in  Scot- 
land,  from  six  to  twelve,   independently  of  the 
two  or  four  hood  or  roof  sheaves,  p.  515. 
Shoughed,  earthed  in,  p.  640. 
Siddow  peas,  such  as  boil  freely,  s.  7791.  p.  1140. 
Siliceous,  of  the  nature  of  sand  or  flint,  p.  587. 
Siloes,  repositories,  explained,  s.  4988.  p.  810. 
Single  wind-rows,  a  single  range  of  new-made  hay, 

before  it  is  packed  into  cocks,  p.  903. 
Skirling  or  peat  turning,  explained,  s.  3210.  p.  520. 
Skreen  plantations,  plantations  made  for  the  purpose 

of  skreening  or  sheltering,  p.  753. 
Slab,  the  outer  board  sawed  from  the  trunk  of  a  tree. 
Sleepers,  explained,  s.  3785.  p.  613.     In  Suffolk  the 

root  stocks,  when  left  in  the  soil,  of  such  trees  as 

are  sawed  off'level  with  the  surface. 
Slip-coat  cheese,  explained,  s.  7085.  p.  1047. 
Slit  planting,  explained,  s.  3953.  p.  642. 
Slob  farrow,  explained,  s.  3213.  p.  521. 
Sludger,  explained,  s.  2518.  p.  378. 
Snojfie,  a  bridle  with  a  single  rein,  and  without  a 

curb,  s.  6734.  p.  1009. 
Snag  pruning,  pruning  or  cutting  off  branches  so  as 

to  leave  snags,  s.  4027.  p.  655. 
Snags,   stumi)y  bases  of  branches  left  in  pruning, 

s.  3993.  p.  650. 
Sob,  a  convulsive  spasm  of  the  air  passages  to  re- 
lieve congestion,  s.  6723.  p.  1008. 
Soil,  earth,  either  of  one  or  of  several  sorts,  mixed 

with  decomposed  organic  matters. 
Soiling,  feeding  horses  or  cattle  in  houses  or  sheds 

with  clover  or  other  herbage  in  a  green  state,  p.  874. 
Sough,  a  box-drain,  s.  4254.  p.  700. 
Sowcns,  explained,  s.  5146.  p.  828. 
Spay,  to  incapacitate   a   female   animal   for   pro- 
ducing young,  s.  7306.  p.  1069.     See  Castrate. 
Sphacelated,  withered,  blasted,  mortified,  gangrened, 

s.  6945.  p.  1032. 
Spinous  processes,  projections  resembling  spines  or 

prickles,  s.  6764.  p.  1013. 
Spired,  grown,  shot  out  into  spires,  s.  5108.  p.  825. 
Spifful  of  earth,  a  spadeful  jf  earth,  p.  507. 
Splint,  in  horses,  a  preternatural  excrescence  of 

bone,  or  a  hard  tumour,  s.6293.  p.  961. 
Spots,  a  variety  of  pigeon,  p.  1095. 
Spray  drain,  a  drain  formed  by  buiying  the  spray 

of  wood  in  the  earth,  which  keeps  open  a  channel, 

s.  4284.  p.  703. 
Spray  of  a  tree,  the  twigs  of  the  branches  of  a  tree, 

p.  649. 
Spring  feed,  herbage  produced  in  the  spring,  p.  905. 
Squeakers,  pigeons  under  six  months  of  age,  p.  1096. 
Stacking  stage,  explained,  s.  3289.  p.  b33.     In   Cam- 
bridge, the  object  of  the  stage  is  effected  by  a  stage 

hole  left  in  one  side  of  the  upper  part  of  the  rick 
Stack  guard,  explained,  s.  32S8.  p.  532. 
Staddles,  explained,  s.  5796.  p.  903. 
Stake  and  rice,  a  fence  composed  of  stakes  driven 

into  the  ground  and  interwoven  with  branches 

retaining  their  spray,  or  with  rods  without  their 

spray ;  the  latter  is  frequently  called  a  wattled 

fence,  p.  487. 
Staggers,  a  disease  of  the  horse,  explained,  p.  978. 
Straw  mow,  a  stack  or  rick  of  straw  formed  in  a 

barn,  s.  5045.  p.  818. 
Steining  a  well,  lining  it  with  stone  or  brick,  s.  4479. 

p.  735. 
Stifle  of  the  horse,  explained,  s.  6276.  p.  959. 
Stirc,  a  sort  of  cyder  apple,  s.  4082.  p.  665. 
Stock,  the  animals  of  agriculture  called  live  stock  ; 

also,  the  implements  and  other  lifeless  articles  of 

property  on  a  farm,  called  dead  stock. 
Stocking  a  pasture,  putting  in   as  many  head  o£ 

cattle  as  the  pasture  will  maintain,  s.  5285.  p.  906.  i 
Stblones,  the  creeping  rooting  shoots  of  some  grasses, 

and  other  plants,  by  which  they  increase,  p.  9(J4. 
Stoloniferous  grasses,  grasses  producing  stolones, 

p.  887. 
Stone-brash,  a  sub-soil  composed  of  shattered  rock 

or  stone,  s.  4519.  p.  742. 
Stooks,  shocks  or  hattocks,  p.  817. 
Stools  of  a  coppice,  the  stumpy  root-Stocks  of  trees 

previously  cut  down,  p.  662. 
Stover  of  rape,  the  pods  and  points  broken  off  in 

threshing,  p.  932. 
Strull,  a  bar  so  placed  as  to  resist  weight,  p.  498. 
Stubs,  stocky  stumpy  portions  of  the  stems  of  trees 

and  shrubs,  p.  1009. 
Stud,  a  post,  a  stake,  an  upright,  in  a  building, 

p.  500.;  a  collection  of  breeding  horses  and  mares. 
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Sfutnmin<;,  explained,  3._iI32.  p.  t)/+. 

Sturdy,  explained,  s.  lUtii.  p.  ll>6t). 

Subcarbonatc  of  soda,  a  salt  in  wliich  soda  predo- 

minates,  p.  837. 
Sublingual,  under  the  tongue,  s.  6388.  p.  972. 
Succcdancum,  a  substitute,  p.  Sill. 
Swath,  the  bands  or  ridges  produced  by  mowing 

with  the  scythe,  p.  PO.'i. 
Swath  balk,  the  line  between  two  swaths  where  the 

stubble  is  cut  least  closely,  presenting  a  little  ridge 

of  stubble,  p.  511. 
Sways,  long  bramble  rods  used  in  thatching  with 

reeds,  p.  ."ilS. 
Sweating  oj  hay,  a  slight  fermentation,  p.  904. 
Swing  plough,  any  plough  without  wheels,  p.  390. 
Switching  bill,  an    instrument    used    in    pruning 

hedges,  p.  4Sj. 
Switching  hedges,  cutting  off  the  one  year's  growth 

which  protrudes  from  the  sides  of  hedges,  s.  4005. 

p.  652. 
Synchronous,  at  one  time,  at  the  same  time,  con- 
temporary, p.  1UU2. 
Synopsis,  the  seeing  all  at  once,  or  at  one  view ;  a 

comprehensive  volume,  p.  881. 
Synovia,  joint  oil,  p.  9fJ5.  9G7. 
Systole,  explained,  s.  6351.  p.  963. 

T. 

Tag-belt,  a  disease  in  sheep,  explained,  s.  7260.  p.  1065. 

Tail  drain,  explained,  s.  4414.  p.  7'26. 

Tapitum,  explained,  s.  6373.  p.  970. 

Tarsus,  explained,  s.  6328.  p.  96(i 

Teathing,  explained,  s.  5824.  p.  906. 

Tecernos,  explained,  s.  7141.  p.  1052. 

Tedding  hay,  scattering,  spreading,  turning,  and,  in 
short,  making  hay,  p.  903. 

Tenon,  a  projection  in  a  rail,  &c.,  made  to  fit  a 
mortice. 

Tenon  Joint,  a  joint  formed  by  a  tenon  and  mortice, 
p.  598. 

Tenure,  a  holding  or  occupying,  p.  179. 

Territorial  economy,  wliatever  relates  to  the  valu- 
ation, purchase,  sale,  exchange,  arrangement,  im- 
provement by  roads,  canals,  drainage,  &c.,  of 
territorial  surface,  including  interposing  waters, 
as  rivers,  lakes,  and  also  mines  and  minerals. 
Territorial  improvements  are  mostly  effected  by 
the  proprietors  of  lands  or  their  agents  and 
stewards,  and  not  to  any  great  extent  by  renters 
of  land,  or  farmers. 

Tetanus,  a  spasmodic  affection,  accompanied  by 
rigidity,  one  species  of  which  is  known  by  the 
popular  name  of  a  locked  jaw,  s.  6370.  p.  970. ; 
s.  6432.  p.  978  ;  s,  6965.  p.  1035. 

Tethering,  restraining  grazing  animals  by  a  rOpe  or 
chain,  fastened  to  the  animal  at  one  end,  and  to 
the  earth  at  the  other,  s.  55«).  p.  876. 

The  line  of  draught,  the  direction  in  which  an  ani- 
mal is  pulling  or  drawing,  s.  2592.  p.  390. 

Theodolite,  an  instrument  used  in  surveying,  and 
chiefly  in  taking  angles,  p.  .544. 

Thill,  the  beam  or  draught  tree  of  a  cart  or  waggon. 

Thiller  or  Thill  horse,  the  horse  that  is  put  under  the 
thill,  or  into  the  shafts  or  draughts,  p.  1139. 

Thoracic  duel,  the  trunk  of  the  absorbent  vessels, 
so  called  from  its  being  placed  in  the  thorax  or 
chest,  p.  968. 

Thorough-pin,  explained,  s.  6293  p.  961. 

Tkreave,  twenty-four  sheaves  of  straw  or  corn, 
s.  3168.  p.  517. 

Thrush  paste,  explained,  s.  6j54.  p.  988. 

Ttbia,  the  leg  bone,  p.  965. 

Ticks,  a  variety  of  bean,  called  the  tick  bean,  s. 
5225,  5226.  p.  838. 

Tie,  a  bar  so  placed  as  to  resist  a  drawing  or  twisting 
power,  p.  498. 

Till,  coarse  obdurate  land,  p.  716. 

TiUer,  to  send  forth  numerous  stems  from  the  root ; 
applied  only  to  culmiferovis  plants,  s.  4984.  p.  808. 

Tillering.     See  7V7to-,  s.5130:  p.  826. 

Tilth,  tlie  degree  or  depth  of  soil  turned  by  the 
plough  or  spade,  that  available  soil  on  the  earth's 
surface,  into  which  the  roots  of  crops  strike,  p.  803. 

Tippling,  as  applied  to  hay-making,  explained, 
s.  5549.  p.  87.">. 

Tithe,  the  tenth  of  the  produce  of  the  sod,  paid  to 
the  clergy  of  England. 

Tilhing-man,  a  person  emp'oyed  by  the  clergyman 
in  a  village  to  set  out  and  collect  his  tithes. 

Torrefied  earth,  earth  subjected  to  the  action  of 
fire,  p.  522. 

Triichen,  the  windpipe,  p.  972. 

Tracking  flax,  breaking  the  woody  part  in  the 
sterna  of  flax,  s.  5912.  p.  915. 


Tramp,  an  instrument  used  in  making  hedges,  p  4S1. 

Tramrvad,  explained,  s.  3795.  p.  615. 

2'ranslucent,  transparent,  diaphanous,  allowing 
light  to  shine  through,  p.  811. 

Tremblings,  explained,  s.  7253.  p.  1065. 

Trench,  explained,  s.  4412.  p.  726.  To  trench,  to 
turn  over  and  mix  soil  to  the  depth  of  two,  three, 
or  more  spades,  or  spits. 

Trench  drain,  explained,  s.  4413.  p.  726. 

Trindle,  to  allow  to  trickle  or  run  down  in  small 
streams,  p.  641. 

Trochar,  an  instrument  resembling  a  pipe,  used  for 
making  incisions,  when  water  or  air  is  received 
out  of  the  incision  through  the  trochar,  p.  1034. 

Truncheons,  large  sets,  stakes,  or  poles,  of  willow, 
poplar,  &c.  planted  to  form  trees  speedily,  p.  749. 

Trumpeters,  a  variety  of  pigeon,  p.  1095. 

Tubers,  knobs,  fleshy  bodies  at  the  roots  of  plants, 
as  in  potato,  yam,  pignut,  &c.,p.  511. 

Tumblers,  a  variety  of  pigeon,  p.  1095. 

Turbits,  a  variety  of  pigeon,  p.  1095. 

Turners,  a  variety  of  pigeon,  p.  1095. 

Turnsick,  explained,  s.  7267.  p.  1065. 

Tussocks  of  grass,  clumps,  tumps,  tufls,  or  mi- 
nute hillocks  of  growing  grass,  p.  518. 

Twibil  and  hink,  explained,  s.  5171.  p.  832. 

U. 

Vrinarium,  a  receptacle  for  urine,  s.  6998.  p.  103S. 


VUum  palatt,  explained,  s.  6382.  p.  972.. 

f'ena  cava,  explained,  s.  6348.  p,  967. 

Vlma  cava  ascendens,  explained,  s.  6348.  p.  967. 

Vena  cava  desc^ndens,  explained,  s.  6348.  p.  96/. 

Fcna  pdrtce,  explained,  s.  6349.  p.  9^7. 

Vinquish.     See  Pining. 

Viscid,  thick,  glutinous,  gummy,  p.  1036. 

Vivacious,  living,  sprouting,  very  lively,  very  free 

of  growth,  p.  803. 
Vivcs,  explained,  s.  6388.  p.  972. 

W. 

Wads,  explained,  s.  5208.  p.  836. 

H'alls  dashed  ivith  lime.     See  Hurled. 

Walls  en  pise,  walls  built  of  mud  rammed  in  be- 

tween  a  frame  of  boards,  p.  4.77. 
Warbles,  explained,  s.  6489.  p.  984. 
Ward-holding,  explained,  s.  3402..p.  552. 
Warping,  e.\plained,  s.  4452.  p.  732. 
JVatering  of  hemp,  the    maceration,  steeping,  or 

immersion  of  the  stems  of  the  hemp  plant,    in 

water,  s.  677.  p.  107.  917. 
Water-retted,  watered,  s.  59-:;9.  p.  917. 
Water  tables  across  a  roa<l,  sunk   pannels,  which 

conduct  the  surface  water  into  drains,  p.  582. 
Water-tabling,  exiilained,  s.  3014.  p.  483. 
Watery  head,  explained,  s.  7267.  p.  1066. 
Wattle,  to  weave,  to  interlace,  or  plat  branches  or 

rods. 
Wattled  fence.    See  Stake  and  Rice. 
Wattled  hurdles,  hurdles  wattled  with  rods. 
Way  pane,  explained,  s.  4416.  p.  726. 
Wear,  a  dam  made  with  stakes  and  osier  twigs  in- 
terwoven, as  a  fence  against  water,  p.  722. 
Well-bred,  explained,  s.  2064.  p.  3(i5. 
H'liethering,  explained,  s.  6971.  p.  103.7. 
Whin,  furze,  gorz,  gorse,  or  goss,  p.  510. 
IVhinstone,  explained,  s.  3654.  p.  5-!9. 
Whipping  out  grain,  striking  the  ears  against  a 

stone  or  the  edge  of  a  board,  till  the  corn  is  se. 

parated  from  the  straw,  p.  519. 
Whipping  in  plants,  to  bruise,  abrade,  or  injure, 

by  rubbing  or   striking  against  another,  as  the 

competing  branches   of   neighbouring  trees,    s. 

4014.  p.  653. 
Whirlbone  of  the  horse,   the    articulation    of   the 

thigh  bone  with  the  pelvis,  959. 
Whitten,  the  small-leaved  lime,  p.  1141. 
Wilding,  trees  sprung  up  from  seeds  naturally  dis- 
tributed,  i.  e.  by  winds,  birds,   running  waters, 

&c.,  p.  675. 
Winlestraivs,  the  withered  flowcr.stalks  of  grasses 

standing  in  the  fields;  in  Englisli,  bents,  s.  5058. 

p.  820. 
Wornals  or  puckeridge,  explained,  s.  696S.  p.  103.5. 
Woodward,   a  land-reeve  or  ground  ofliicer,  s.  46J8. 

I).  760. 

Y. 

Fc/Ahm, explained,!.  6480.  p.  984. 
Yerking,  one  of  the  motions  taught  to  horses,  s.  6072. 
p.  HOi. 
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ASBATE,  Antonio,  his  work  on  agriculture,  page 
1221.   A.  D.  1808. 

Abeilie,  F.,  his  work  on  agriculture,  page  1217.  A.  D. 
1791. 

Aberdeenshire,  statistics  of,  7852.  , 

Abortion  in  plants,  1683. 

Abyssinia,  climate,  surface,  and  soil  of,  1067 ;  agri- 
cultural products  of,  1068;  live  stock  of,  1069; 
agriculture  of,  1070. 

Acclimating  of  plants,  1764 ;  the  more  tender  ani- 
maU,  7390. 

Account  books,  farmers',  4886 

Accounts,  keeping  and  auditing,  4708 ;  keeping, 
4883  ;  necessity  of  a  regular  system  of,  3S81. 

Acid,  fluoric,  in  animals,  1924 ;  muriatic,  in  animals, 
1925 ;  pyroligneous,  distillery,  of,  at  Milburn  in 
Dunbartonshire,  7843. 

Acids,  1423 ;  oxalic,  1424 ;  acetic,  1425 ;  citric, 
1426;  malic,  1427;  galUc,  1428;  tartaric,  1429; 
benzoic,  1430;  prussic,  1431;  vegetable,  consti- 
tuents of,  1432  ;  animal,  1953. 

Adam,  James,  his  work  on  agriculture,  page  1210. 
A.  D.  1789. 

Adam,  of  Blair  Adam,  7847. 

Adams,  George,  his  work  on  agriculture,  page  1212. 
A.  D.  1810. 

Adanson,  Madame  Aglae,  her  work  on  agriculture, 
page  1218.  A.  D.  1822. 

Adansbnj'a  digitata,  1109. 

Africa,  general  description  of,  1066. 

After-grass  on  meadows,  5810. 

Agricultural  Institution  of  Moegelin,  576. 

Agricultural  Society,  Australian,  10i3. 

Agricultural  Societies  of  Hanover  and  Celle,  593. 

Agriculture  among  the  Romans,  decline  of,  178. 

Agriculture,  as  influenced  by  climate,  1248;  by  tem. 
perature  and  light,  1259;  by  elevation,  K60 ;  by 
soil,  1263;  by  moisture,  1264;  by  the  state  of  so- 
ciety, 1270;  by  civilisation,  1271;  by  political 
circumstances,  1272 ;  by  religion,  1273 ;  by  the 
character  of  a  people,  1274. 

Agriculture,  bibliography  of,  7896. 

Agriculture  during  the  seventeenth  century,  234. 

Agriculture,  earliest  Spanish  works  on,  713. 

Agriculture,  history  of,  in  the  ages  of  antiquity,  5  ; 
in  Egypt,  8  ;  among  the  Jews,  17  ;  of  the  Greeks, 
24;  of  the  Persians  and  Carthaginians,  &c.  36; 
among  the  Romans,  42  ;  during  the  middle  ages 
in  Italy,  180 ;  in  France,  185  ;  in  Germany,  192  ;  in 
Britain,  195  ;  in  ultra-European  countries,  47. 

Agriculture,  improvement  of,  by  refining  the  taste  of 
the  purchasers  of  its  products,  and  increasing  the 
knowledge  of  agricultural  patrons,  7926;  by  the 
better  education  of  those  engaged  in  it,  79.50. 

Agriculture  in  England  during  the  thirteenth  and 
fourteenth  centuries,  210 ;  in  the  fifteenth  century, 
211;  in  the  sixteenth  centurv,  216;  early  in  the 
sixteenth  century,  221 ;  during  the  reign  of  Eliza- 
beth, 222. 

Agriculture  in  ultra-European  countries  during  the 
middle  ages,  257,  258. 

Agriculture  may  be  practised  without  any  know- 
ledge of  its  theory,  1286  ;  ol^oct  of  the  art  of,  1287 ; 
study  of  the  science  of,  1289. 

Agriculture  of  Britain,  classification  of  the,  1280 ; 
improved  by  the  Norman  conquest,  204. 

Agriculture  of  irrigation,  geographical  extension  of 
the,  1254;  of  manures  and  irrigation,  1255;  of 
draining  and  manures,  12.06  ;  of  science,  1276:  of 
habit,  12(7;  barbarian,  1278;  of  savages,  1279; 
of  water-fed  lands,  1266;  ofsun-burnt  lands,  12o7; 
of  mountains,  1268  ;  common,  1269. 
Agriculture,  origin  of  and  importance  ;  practice  of, 
in  early  times  j  recent  discoveries  in  j    arrange 
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ment  of  the  subject  in  this  work,  pages  1  to  S; 

the  operations,  3111  ;  the  physical  circumstances 

affecting,  1258  ;  traditional  history  of,  1,  2  ;  works 

on,  during  the  commonwealth,  2i0. 
Agriculturists,  commercial,  the  different  kinds  of, 

7724  ;  itinerant,  7725 ;  professional  education  of, 

7942. 
Aigoin,  his  work  on  agriculture,  page  1218.  A.  D. 

1805. 
Aiuslie,  John,  his  works  on  agriculture,  page  ISli 

A.  D.  18U6. 
Air,  fresh,  proper   for   domestic    animals,    2076; 

noxious  in  welLs,  4480. 
Alton,  William,  his  works  on  agriculture,  page  1212. 

A.  D.  1805. 
Alamanni,    his  work   on   agriculture,  page   1221. 

A.  D.  1764. 
Alamnnni,  Luigi,  his  work  on  agricultiite,   page 

1221.  A.  D.  1546. 
Albania,  agriculture  of,  758. 
Albertaxzi,  Jacopo  Antonio,  his  work  on  agricuU 

ture,  page  1222.  A.  D.  1811. 
Albrecht,  J.  F.  E.,  his  work  on  agriculture,  page 

1219.  A.  D.  1775. 
Albumen,  1344.    1406;   in  animals,   1939;    use  of, 

1940. 
Alderson,  John,  M.  D.,  his  work  on   agriculture, 

page  1211.  A.  D.  1802. 
A''\g!e,  utility  of  the,  133.3. 
Algiers,  doscrijition  of  the  territory  of,  1C95. 
Alkalies,  vegetable,  1500;  utility  of,  1501. 
Alletz,   Pons  Augustin,  his  works  on  agriculture, 

page  1215.  A.  D.  1760. 
Almond  tree,  the,  at  the  Cape  of  Good  Hope,  1122. 
Aloe,  the,    in   Spain,  723  ;    of  the  Cape  of  Good 

Hope,  1123. 
Amazonia,  agriculture  of,  1244. 
Ambergris,  1949. 
Antcithon,  Hubert  Pascal,  his  work  on  agriculture, 

page  1216.  A.  D.  1779. 
America,  agricultural  operations  of,    1170;    field 

libours  in,  1171. 
America,  North,  temperature  of  the  eastern  parts 

of,  2352. 
Amiot,  LeP.,  his  work  on  agriculture,  1216.  A.  D. 

1770. 
Ammonia  in  animals,  1929. 
Ammoniac,  1474. 
Amoretti,  his   works    on    agriculture,    page  1221. 

A.  D.  1785. 
Amnteui:,  his  works  on  agriculture,  page  1216.  A.  D. 

1787. 
Amos,  William,    his  works  on   agriculture,  page 

1210.  A.  D.  1794. 
Amphibia,  7589. 
Analysation  of  plants,  mechanical  and  chemical 

jiroccsses  for  the,  1392,  1393. 
Analysis,  vegetable,  products  of,  1394 ;  compound 

products  of,  1395. 
Anderson,  James,  LL.  D.,  his  works  on  agriculture, 

page  1209.  A.  D.  1775. 
Anderson,  William,  his  work  on  agriculture,  page 

121.3.  A.  U.  1816. 
Angler,  the,  injurious  to  young  salmon,  3892. 
Anglo. Saxons,  origin  of  the,  200. 
Angus,  statistics  of,  78.)0. 
Animals  affected  by  climate,  1249. 
Animals,  androgynous,  l'j84 ;  gcmmiparous,  1985; 

hybridous,  U)86;  dead,  as  a  manure,  2245  ;  distri- 
bution of,  on  the  face  of  the  globe,  iy'>!>;  local 

distribution  of,  2005;   domestic,  the  rearing  of, 

20r)6 
Animals,  external  covering  of,  1844;    importance 

of,  in  the  arts,  2013.  2019 ;  as  articles  of  food,  2015 ; 

in  medicine,  2018 ;  influence  of  soil  and  climate 
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on  the  general  properties  of,  2024 ;  killed  by  acci- 
dent not  unwholesome,  2097;  more  numerous 
than  plants,  1998;  necessity  of  a  partial  know- 
ledge of,  1837  ;  of  Britain,  1838  ;  noxious  to  agri- 
culture, 7623 ;  reared  by  the  Romans,  156 ;  the 
classification  of,  18'12 ;  the  elementary  substances 
composing,  1917;  the  mode  of  describing,  1840; 
viviparous,  reproduction  of,  1974 ;  vertebrated,  dis- 
tribution of,  2002  ;  marine,  distribution  of,  2003. 

Animt5,  from  what  obtained,  1468. 

Annuaire  de  la  Societe  Royale  et  Centrale  d'Agri- 
culture.  Anon,  page  1219.  A.D.  1826. 

Annuaire  du  Jardinier  et  de  1'  Agronome,  pour  1 826. 
Anon,  page  1219.  A.D.  1826. 

Annuals,  1569. 

Anomalies  in  plants,  1589;  in  the  parts  of  plants, 
1320. 

Anstruther,  Sir  John,  Bart,  his  work  on  agricul- 
ture, page  1211.  A.D.  1796. 

Ant  and  mole  hills,  removal  of,  on  pastures,  5821. 

Antelope,  the,  7373 ;  the  common,  7380 ;  the  cha- 
mois, 7381 ;  the  Scythian,  7382;  the  white-footed, 
7383. 

Ant-hills,  5775 ;  to  remove,  5776 ;  Norfolk  mode  of 
cutting  and  burning,  5777  ;  gelding,  5778. 

Antill,  Hon.  Edward,  Esq.,  his  works  on  agricul- 
ture, page  1223.  A.  D.  1789. 

Anton,  K.  Glo.,  his  work  on  agriculture,  page  1220. 
A.  D.  1799. 

Antrim,  statistics  of,  7895. 

Aphides,  the,  or  plant  lice,  7682;  of  beans,  5256. 

Apiary,  the,  2845.  7603. 

Apples,  baking,  most  suitable  for  orchards,  4088; 
cider,  the  most  approved  sorts  of,  4086 ;  table  of, 
4089;  dessert,  fit  for  orchards,  409O;  orchard, 
Ronalds's  select  list  of,  4098  ;  Pearson's  select  list 
of,  4099. 

Apple-mill,  the,  4145. 

Appraiser,  agricultural,  7749. 

Apprentices,  agricultural,  4879.  7712. 

Apraxin,  M.,  his  work  on  agriculture,  7907. 

Aquatics,  influence  of  altitude  on  the  habits  of,  1737. 

Aquino,  Charles  d',  his  work  on  agriculture,  page 
1221.  A.D.  1736. 

Arabia,  extent  of,  883;  general  surface  of,  884; 
agricultural  products  of,  885  ;  plants  and  trees  of, 
886 ;  live  stock  of,  887 ;  agricultural  implements 
and  operations  of,  889. 

Architecture  of  Thibet,  1019. 

Ardrossan,  the  harbour  at,  7841. 

Arduinio,  Luigi,  his  works  on  agriculture,  page  1222. 
A.  D.  1809. 

Argyleshire,  statistics  of,  7858. 

Armagh,  statistics  of,  7893. 

Armature  of  plants,  1318. 

Arrangement  of  plants,  the  artificial  and  natural, 
1302  and  1303. 

Arrow-root,  the,  of  the  West  Indies,  1219. 

Artichoke,  Jerusalem,  5512. 

.4'rum  escul^ntum,  1217. 

Ash  tree,  large,  in  Bonhill  churchyard  in  Dunbar- 
tonshire, 7843. 

Ashes  for  lixiviation,  682. 

Ashes  of  plants,  1498;  analysis  of,  1499. 

Asia  Minor,  climate  of,  861. 

Asia,  the  islands  of,  lO'.'O. 

Asparagus,  treatment  of,  in  the  Netherlands,  493. 

Aspect  in  regard  to  farming  lands,  4771. 

Assafoetida,  1482. 

Ass,  the,  6756;  excellencies  and  defects  of,  6757; 
the  different  breeds  or  races  of,  6759;  breeding, 
6760;  breaking  the,  6762;  to  know  the  age  of, 
6763 ;  anatomy  and  physiology  of  the,  6764 ;  dis- 
eases of,  1665  ;  shoeing  of  the,  6766. 

Asses,  the,  of  Egypt,  1087.  I 

./Istragalus  boe'ticus,  culture  of,  6166.  ' 

Atmosphere,  substances  composing  the,  2333 ;  action 
of,  on  plants,  2344  ;  changes  in  the,  2345. 

Atti  del  real  instituto  d'incorragiamento,  &c.  Anon, 
page  1222.  A.  D.  1825. 

Auditor  of  accounts,  the  most  essential  duty  of  an, 
4715. 

Audouin,  Maurice,  his  work  on  agriculture,  page 
1218.  A.  D.  1829. 

Auger,  the  common  draining,  4314 ;  the  horizontal, 
4317  :  use  of  the,  in  well-digging,  4481. 

Australia,  the  islands  of,  1034. 

Austria,  state  of  agriculture  ii.,  619 ;  landed  pro- 
perty of,  620  ;  crown  lands  in,  622 ;  appearance  of 
the  country  of,  623  ;  instruments  ot  agriculture 
in,  624  ;  agricultural  produce  of,  625 ;  vine,  cul- 
iture  of,  627  ;  culture  of  plums  in,  629 ;  culture  of 
sili  in,  630;   bees  in,  631;  Uve  stock  of,  632; 


horned  cattle  of,  633 ;  horses  of,  634 ;  swine  of, 

635 ;  poultry  of,  6,36 ;  the  land  tortoise  of,  637 ; 

implements  and  operations  of  agriculture  in,  638 ; 

forests  of,  639 ;  improvement  of  the  agriculture 

of,  640. 
Author,  the  agricultural,  7757. 
Authors,  agricultural,  in  the  time  of  Elizabeth,  231 ; 

Roman,  44. 
Autumn,  temperature  of,  influence  of,  on  plants, 

1729. 
Aviary,  7566. 
Avrouin,  Foulin,  his  work  on  agriculture,  page  1S18L 

A.  D.  1818. 
Awns  of  barley,  method  of  rubbing  off  the,  2798. 
Axe,  the,  2490. 

Axles,  Burges's  improvement  in,  2751. 
Axle-trees,  the  best  for  preserving  roads,  3737. 
Ayrshire,  statistics  of,  7841. 
Azote,  in  the  atmosphere,  2341. 


Bachapins,  description  of  the,  1138. 

r!a(-on.grub,  the,  7692. 

Badger,  the,  7630. 

Bagging  corn,  3174. 

BajTot,  his  works  on  agriculture,  page  1218.  A.  D. 

1806. 
Bailey,  John,  Esq.,  his  works  on  agriculture,  page 

1211.  A.  D.  1797. 
Bailiff  and  gardener,  7718. 
Bailiff,  choice  of  a,  4867. 

Balceivell,  Robert,  Esq.,  his  work  on  agriculture, 

page  1212.    A.  D.  1808;  improvements  by,  in  the 

live  stock  of  Britain,  787. 
Balsam  of  Peru,  1488  ;  of  Tolu,  1487. 
Balsams,  1483. 
Bamboo,  the,  uses  of,  908. 
Banister,  John,  his  work  on  agriculture,  page  1211. 

A.  D.  1799. 
Bank  formed  with  piles,  brushwood,  and  stones, 

4350. 
Bar  Loch,  drainage  of,  4276. 
Barbara,    Marco,  his  work  on  Agriculture,  page 

1221.   A.  D.  1785. 
Barbc-Marbois,  his  works  on  agriculture,  page  1217. 

A.  D.  1798. 
Barber,  William,  his  works  on  agriculture,  page 

1212.  A.  D.  1805. 

Bard,  C.  P.,  his  work  on  agriculture,  page  12191 

A.  D.  1826. 
Barelle,  Giuseppe,  his  works  on  agriculture,  page 

1221.  A.  D.  1807. 
Barilla,  cultivation  of,  6194. 

Bark  of  trees,  drying,  4051  ;  chopping,  4052. 

Bark,  spent,  tanner's,  as  a  manure,  2242. 

Barking  trees,  4050. 

Barley,"  frosted,  4998. 

Barley,  5080 ;  species  and  varieties  of,  5081  ;  soil 
for,  5093;  manure  for,  5097;  climate  for,  5098; 
sowing,  5099 ;  culture  of,  in  a  growing  state,  5104 ; 
harvesting  of,  5107  ;  stacking,  5109 ;  threshing 
and  dressing,  5110;  produce  of,  5111;  uses  of, 
5112 ;  diseases  of,  5119  ;  insects  injurious  to,  7663. 

Barometer,  use  of  the,  2346.  2408  ;  the  words  en- 
graved  on  the,  2416. 

Barron,  William,  F.R.S.E.,  his  work  on  agricul- 
ture, page  1209.  A.  D.  1774. 

Barrow-drill,  the  turnip,  2y/8. 

Barrows  for  hay  and  straw  2540. 

Barthez  de  Marmoritres,  his  work  on  agriculture, 
page  1215.  A.  D.  1763. 

.Brtrt/t-jr,  Nehemiah,  Esq.,  his  work  on  agriculture, 
page  1211.  A.D.  1802. 

Barton,  Benjamin  Smith,  M.  D.,  his  work  on 
agriculture,  page  1223.  A.D.  1812. 

Bartram,  John,  M.  D.,  his  work  on  agriculture, 
page  1223.  A.  D.  1744. 

Bartram,  Moses,  his  work  on  agriculture,  page 
1223.  A.  D.  1789. 

Base  of  a  road,  preparation  of  the,  3622. 

Baskets,  2525. 

Bassi,  Agostino,   his  works  on  agriculture,  page 

1222.  A.  D.  1811. 

Bastard  saffron,  5987 ;  soil  for,  5990  ;  use  of,  5991. 

Bath  and  West  of  England  society,  the,  7914. 

Bauers,  German,  farming  of  the,  605. 

Bavaria,  former  state  of  agriculture  in,  614;  agri- 
cultural improvement  of,  615;  surface  of,  616; 
crops  cultivated  in,  617;  forests  of,  618. 

Bayldon,  J.  S.,  his  work  on  agriculture,  page  1213. 
A.  D.  1825. 
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Beaks  of  birds,  1863.       ""■ 

Beans,  Carob,  llOi. 

Bean  drills,  2683  ;  Weir's  expanding,  2684. 

Beans,  5222  ;  drilling  of,  5223 ,  varieties  of,  S224  ; 

choice  of,  5226 ;  the  best  soils  for,  5227;  climate 

for,  5232;    sowing,  5233;  dibbling,  5237;   after 

culture  of,  5240  ;  reaping,  5244 ;  stacking,  5247  ; 

threshing,  5248  ;  produce  of,  5249 ;    application 

of,  5251 ;  diseases  of,  5255. 
Beans,  insects  injurious  to,  7666. 
Beasts  of  labour,  2014. 
Seatson's  contrivance  for  preventing  ruts  in  roads, 

3746. 
Beatson,  Major-General  Alexander,  his  work  on 

agriculture,   page  1213.  A.  D.  1820 ;  new  theory 

of  roads,  3695. 
JScaunie,  Antoine,  his  work  on  agriculture,  page 

1216.  A.  D.  1770. 
Bed  of  a  river.  See,  4420. 
Beddoes,  Thomas,  M.D.,  his  works  on  agriculture, 

page  1212.  A.  D.  1808. 
Bedford  House  of  Industry,  7784. 
Bedfordshire,  statistics  of,  7784. 
Bee,  the  common,  7602 ;  feeding,  7608 ;  swarming, 

7610 ;  suffocating,  7614 ;  produce  and  profit,  7615., 
Bees  in  Perthshire,  7849;  in  the  16th  century,  248  ; 

of  Galloway,  7840 ;  rearing  of,  in  Hungary,  631 ; 

in  Poland,  655. 
Belair,  A.  P.  Julienne  de,  his  work  on  agriculture, 

page  1217.  A.  D.  1794. 
Belsrove,  William,  his  work  on  agriculture,  page 

1223.  A.D.  1755. 
Bell,  Benjamin,  F.R.S.E.,his  work  on  agriculture, 

page  1212.  A.  D.  1802. 
Bell's  reaping  machine,  2737. 
Bend,  a,  4417. 

Bends  for  ship-timber,  mode  of  pruning,  for  produc- 
ing, 4000. 
Benetti,  Santo,  his  work  on  agriculture,  page  1222. 

A.  D.  1810. 
Benin,  description  of,  1106. 
Benzoin,  1484. 

Berkshire,  statistics  of,  7790. 
Berry  of  plants,  1S55. 
Berry,  the  Rev.  Henry,  his  opinion  on  the  choice 

of  live  stock  for  breeding  and  feeding,  4851  ;  his 

work  on  agriculture,  page  1214.  A.  D.  1830. 
Berthelot,\\\iiKot]s.on  agriculture, page  1216.  A.D. 

1782. 
Bertrand,  Elie,  his  works  on  agriculture,  page  1215. 

A.  D.  17&4. 
Bertrand,  his  work  on  agriculture,  page  1217.  A.  D. 

1794;  his  work  on  agriculture,  page  1221.  A.D.1780. 
Bertrand,  Jean,  his  work  on  agriculture,  page  1215 

A.D.  1764. 
Bertrochus,   Dionysius,  his  work    on  agriculture, 

page  1221.  A.  D.  1496. 
Berwickshire,  statistics  of,  7835. 
Besoms  used  in  farming,  2468. 
Betel  leaf  of  Sumatra,  1024. 
Bexon,  Gabriel  Leopold  Charles  Ame,  his  works  on 

agriculture,  page  1216.  A.  D.  1773. 
Bibliography,  agricultural,  of  North  America,  7908. 
Bibliography  of  British  agriculture,  7898  ;  of  French 

agriculture,  7900  ;  of  German  agriculture,  7901 ; 

of  lulian  agriculture,  7902. 
Bidet,  M.,  his  work  on  agriculture,  page  1221.  A.  D. 

1778. 
Billington's  opinion  on  pruning,  3990. 
Binot,  the,  2620. 
Birch  wine,  7799. 
Birds,  foreign  aquatic,  7567  ;  gallinaceous,  (see  cock 

and  hen),  7439;  injurious  to  agriculture,  7639; 

of  luxury  which  are  or  may  be  cultivated  by 

farmers,  7531 ;  singing,  7563 ;  breeding  and  rear. 

ing,  7565. 
Birkbeck,  Morris,  Esq.,  his  works  on  agriculture, 

page  1213.  A.  D.  1815. 
Birman  empire,  climate  of  the,  934  ;  seasons  of  the, 

935 ;  soil  of  the,  936 ;  cattle  of  the,  937  ;  plants 

and  trees,  938  ;  animals  of  the,  939. 
Biroli,  Giovanni,  his  works  on  agriculture,  page 

1221.  A.  D.  1807. 
Bitter  principle,  the,  in  vegetables,  1421. 
Blxa  OrellUna,  1230. 
Bizhaub,  his  work  on  agriculture,  page  1219.  A.  D. 

178a 
Black,  James,  his  work  on  agriculture,  page  1209. 

A.  D.  1777. 
Blacktvell,  Alexander,  HL  D.,  his  work  on  agricul- 
ture, page  1208.  A.  D.  1741. 
Biaikie,  Francis,    his  works  on  agriculture,  page 
1213.  A.  D.  1819. 
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Blair  Drummond,  the  moss  of,  2183;  the  water 
wheel  at,  2187. 

Blanks  in  plantations,  filling  up,  3983. 

Blavet,  his  work  on  agriculture,  page  1215.  A.D.1755. 

Bleaching  flax,  5904. 

Blight,  the,  1687  ;  from  cold  and  frosty  winds,  1688 ; 
from  sultry  and  pestilential  vapour,  1689;  from 
want  of  nourishment,  1690;  originating  in  /\lngi, 
1691. 

Blith,  Walter,  his  works  on  agriculture,  page  1207. 
A.  D.  1649. 

Blood,  as  a  manure,  2252. 

Bloom,  1470. 

Blubber,  as  a  manure,  2247. 

Blues,  vegetable,  the  finest  of,  for  dyeing,  1415. 

Blyihe's  Improver  improved,  251. 

Board  of  Agriculture,  the,  7915. 

Bogs,  drainage  of,  4234 ;  improvement  of,  4547 ; 
meadows,  5787  ;  making  the  hay  of,  3804;  of  Ire- 
land, examination  of  the,  820. 

Boilers,  2806. 

Boiling  machines,  2806. 

Bolting-machine,  a  hand,  2552. 

Bonafous,  M.  Mathieu,  his  work  on  agriculture, 
page  1222.  A.  D.  1827. 

Bone-ashes  as  a  manure,  2303. 

Bone-breaking  machine,  2554. 

Bones  of  animals,  1881 ;  increase  in  size  of  tlie,  1884 ; 
reproduction  of  the,  1886 ;  articulation  of  the, 
1888  ;  as  a  manure,  2248. 

Bone  manure,  4979. 

Bonnemain,  his  work  on  agriculture,  page  1218. 
A.D.  1816. 

Book  farmers,  p.  1177- 

Book-keeping,  farm.  Trotter's  method  of,  ^885. 

Books  on  agriculture,  Spanish  and  Portuguese, 
7904 ;  Flemish  and  Dutch,  7S05  ;  Swedish  and  Da- 
nish, 7906;  Polish  and  Russian,  7907 ;  American, 
7908. 

Bootan,  climate  of,  1014 ;  surface  of,  1015. 

Boots  worn  in  irrigation,  4403. 

Borcke,  H.  A.  Grafen,  his  work  on  agriculture,  page 

1219.  A.  D.  1779. 
Bordley,  J.  B.,  his  work  on  agricultore,  page  1223. 

A.  D.  1801. 
Borer,  use  of  the,  in  well-digging,  4482. 
Boring  instruments,  Good's  improved,  2507. 
Boring  the  earth  for  spring  water,  4485;  oi>eration 

of,  4486. 
Boring  trees,  1674. 
Borneo,  agriculture  of,  1028. 
Bomot,  M.  A.,  his  work  on  agriculture,  page  1218. 

A.D.  1817. 
Borro,  Alessandrodel,  his  work  on  agriculture,  page 

1221.  A.  D.  1718. 
Bosc,  K.  Ad.  H.  von.,  his  work  on  agriculture,  page 

1220.  A.D.  1792. 
Bosc,  Th.,  his  works  on  agriculture,  page  1218.  A.  D. 

1823. 
B5strichus  pinip^rdus,  537. 
Bosu-ell,  George,  his  work  on  agriculture,  page  1209. 

A.  D.  1780. 
Boucher  d'Argis,  Antonine  Gaspard,  his  work  on 

agriculture,  page  1215.  A.  D.  1/49. 
Bourbon,  Isle  of,  1143. 
Bou/hicr,  his  work  on  agriculture,  page  1210.  A.  D. 

1780. 
Boyce's  first  attempt  at  a  reaping  machine,  2732. 
Boys,  John,  his  work  on  agriculture,   page  1211. 

A.  D.  1796. 
Bradley,  Richard,  F.R.S.,  his" works  on  agriculture, 

page  1207.  A.  D.  1721. 
Brain,  the,  1913 ;  functions  of  the,  1915. 
Brake,  the  common,  2700  ;  Wilkie's  parallel  adjust. 

ing,  2656. 
Branches  of  a  plant,  1309 ;  of  trees,  anomalies  in  the, 

1601. 
Brazil,  description  of,  1232 ;  vegetable  productions 

of,  1233  ;  live  stock  of,  1238. 
Broad-corn,  the,  of  temperate  climates,  1784. 
Breast. plough,  used  in  irrigation,  4394. 
Breed,  when  improved,  2040. 
Breed  of  animals,  improvement  of  a,  2023. 
Breeding,  choice  of  live  stock  for  the  purpose  of, 

4835. 
Bridekirk,  plan  of  the  village  of,  3850. 
Bridges,  3110  ;  on  roads,  3611. 
Bridge,  portable,   for   passing   sheep  over   marsh 

ditches,  7781. 
Bridgewater,  Duke  of,  the  father  of  canals  in  Eng- 
land, 3804. 
Britain,  agriculture  of;  benefited  by  the  revolution, 

763 ;  progress  in  the  agriculture  of,  from  the  revo. 
L  2 
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la'tion  to  the  middle  of  the  eighteenth  century, 
773  improvement  in  the  agriculture  of  since  the 
Ameri™rn  war,  77+;  severe  shock  sustained  by 
t™grt?ulture  of,  775 ;  improvements  in  the 
agriculture  of,  during  the  eightf  nth  cen  ury  ^99  ; 
africulture  of,  during  the  ""f ".?  •^»''^|,  ''r'^Srt  on 
■firition  of  the  agriculture  of,  V-iW  ,  introauLuun 
o  'agr^ulture  in'to,  17G;  the  <f>^^"^T^^^ 
stances  of,  385i ;  the  chmate  of,  2437  ;  deterior- 
ation of  the,  24^19 

^;°^?;:rThras!^iq..  his  work  on  agriculture, 
pagll214.  A.  0.  1830. 

Bromeha  Pinguin,  1221. 

Broom,  the  common,  5633. 

lllZ  ?a^  o?tt.e  Flemish  farmers  470 
Brousonnct,  Pierre  Ma>-ie   Augu  te,  h.s  works  on 

aericulture,  page  121b.   A.U.  iiai. 
R™«m  I  ieu tenant,  his  system  of  paving  roads,  372^ 
f>om,:  Robert,  Esq.,  his  works  on  agriculture,  page 

1211.  A.  D.  1799.       ^     .        ,,,g 
Brown's  vegetable  for  dyeing,  1«^-  ^oi 

Brugnont',_Gio.,  his  works  on  agriculture,  page  l.-i. 

Buchma,l%orgc,  his  work  on  agriculture,  page 

slclLf^vfene  Joseph,  his  works  on  agriculture, 

page  121.^.  A.  D.  1760. 
BuckeU,  Chinese,  for  raising  water,  99o. 
Buckinghamshire,  statistics  ot,  //«.i.        ^,, .•„..;.„ 
Buck-wheat,  5188,  6111  ;  spec.es  of,  in  culbva   on, 

6112  ;  culture  of,  6113;  sowing,  61Uharvestin 

Clisj  produce  of,  6116;  use  of,  611/;  as  a  seea 
Buds'of  plants,  1360  ;  anomalies  in  the.  1603  ;  rege- 

neration  of,  when  injured,  1(.80.  „„npral 

Buffalo,  the,  R973;  breeding^  rearing,  and  general 

management  of,  6976  ;  of  Egypt,  lOM. 
BuTdin|ragricultural,mat^erials,  and  construction 

nf  hv  Waistell,  2943  ;  to  delineate,  33b+. 
Buildings;  good,  policy  of  erecting  for  the  labourmg 

classes,  7832. 
Bulbs  of  plants,  1313.  1361. 

Bull,  see  horned  cattle,  6773.  „,„„  loifi    a   D 

Bulliard,  his  work  on  agriculture  page  1J16.  A.  u. 

l||Cl;^^^ku  i"the  construction  of  axles, 

lr2'g  c1a'y,1i3 ;  an  improved  method  of;  3225 ; 

by  Ume  without' fuel.  3227;    use  of  pyrites  in. 

3228. 
Burning  out  grain,  3203. 

IrSridvS  Es^;  his  work  on  agriculture, 

page  1213.  A.  D.  1820. 
Busby's  borer  for  quicksand,  ialS. 
Buschire  and  its  territory,  864.  ^ 
Bustard,  the,  7522;  species  of,  (.J-'J. 
Buteshire,  statistics  of,  7859.  „f  „„f,r,o,r 

Butter  of  cacao,  1448  ;  of  cocoa,  1449;  of  nutmeg, 

1450. 
Butter  tree,  the,  1110. 


rabhase  5497  ;  culture  of,  5498  ;  varieties  of,  5499 ; 
soif  for  5502;  planting,  5503;  after-culture  of 
5505  ;  LVpiication   of,  5506;  saving  the  seed  of, 

Ca^ba'g^es'iirotV/;  efculent  vegetables,  insects  in- 

jurious  to,  7679. 
"^^'Zl^'TnUnne  Alexis,  his  works  on  agri- 

culture,  page  1216.  A.  D.1/8J. 
SrM.  V?'m!:"m  b.''htswork  on  agriculture. 

7905*.  ,     ^.,- 

Calf.  see  horned  cattle,  6773. 
Calf  Dens    2835  ;  in  Gloucestershire,  2?36. 
Callipers, 'Broad's,  for  measuring  standing  timber, 

C^J!!>'rp^,  Charles,  his  work  on  agriculture,  page 
Cal^l',  Etie^no^hts  work  on  agriculture,  page  1218. 

A.  D.  1809. 
Cambodia,  agriculture  of,  95j._ 
Cambridgeshire,  statistics  of,  /  /8h. 
Camel  and  dromedary  in  Egypt,  1088. 
Camel  of  Persia.  872. 


Camel,  the,  7385;  In  Hindostan,  917. 
Camelopnrd,  the,  7.;88. 
Camphire,  preparation  ot,  9.9. 

C^mS  Morto!'  account  of  the  farm  of,  in  the  Ma- 

Ca'nada,  Wimate  and  surface  of.  1192  ;  soil  of.  1193; 
products  of,  1194. 

Canal  bill,  the  principal  heads  of  a.  3813 

Canals,  S798  ;  Dr.  Smith's  opinion  ot,  ,>/99 ;  general 
arL'uments  in  favour  of,  3800;  the  great  advantages 
of,  3801 ;  first  made  in  Egypt.  3802  ;  rise  of,  m 
Britain,  3804.  .  „ 

Canal,  the  first  step  towards  forming  a,  3806 ;  es- 
timating  the  expense  of,  3811;  powers  granted 
by  government  in  the  forming  of  a,  o81-  ;  execu- 

Cai':rry°'gra2"i69;  culture  of,  5170  ;  reaping  of 
5171 ;  common  produce  of,  5172  ;  use  ot  the  seed 
of,  5173. 

Canary  Islands,  the,  1146. 

Cancmjia,  his  work  on  agriculture,  page  1221.  A.  D. 

CMtn'm,  Carlo  Antonio,  his  work  on  Agriculture, 
page  1221.  A.  D.  1778. 

Caoutchouc,  1490. 

Cape  Breton,  Islanfl  of,  1196. 

Cape  of  Good  Hoi>e,  chmate  of  the,  1114;  surface 
of  the  1115;  soils  of  the,  1116;  lamled  property 
in  the,  1117;  farms  of  the,  1118;  /g"cultural 
products  of  the,  1119;  hve  stock  of  the,  112j. 
kgricultural  implements  and  operations  of  the, 
1132  •  tribes  in  the  interior  of  the,  11^4. 

Capital  required  by  the  farmer,  4820. 

Capsule,  valves  of  the,  in  plants,  1,>.)0. 
Caraway  6068  ;  culture  and  management  of,  6069  , 
proXce  of,  6070;  uses  of.  6071;  substitutes  for. 

CRThon,  as  a  vegetable  aliment,  1536;  emitted  by 
the  skin  of  animate,  1878;  in  animals   19  8 

Carcass  of  cattle  and  sheep,  the  chief  object.  2031. 

Carlow,  statistics  of,  7871.  . 

Caronelti,  Pietro,  his  works  on  agriculture,  page 
iwi    A.  D.  1791  .     . 

Carradori,  Gioachino.his  work  on  agriculture,  page 
1221.  A.  D.  1803.  .     ,. 

On-rera,  Antonio,  his  work  on  agriculture,  page 

cirto\s,^5443 ;  'va'rieties  of,  5444 ;  soil  for,  5445  ; 
chmate  for  5448  ;  manure  for,  5449 ;  sowing 
&152;  aacr  culture  of,  !H5fi  ;  taking  up,  5461, 
storing,  5463;  produce  of,  6464;  "ses  of,  5465; 
saving  the  seed  of,  5469  ;  diseases  ot,  547a 

Carrying,  3115. 

Carp,  7573;  raising,  /574. 

Carpenter's  work-room  on  a  large  farm,  2869. 

Carse  lands  of  Stirlingshire,  7814.  ^  loo-j 

Carter,  Landon,  his  work  on  agriculture,  page  1223. 
A. D.  1789. 

Carthage,  agriculture  of,  .)8. 

Cnrthamus  tinct&rius,  1083. 

Cartilage  of  the  bones  of  animals,  1887. 

Cart,  market,  of  Poland,  652 ;  improved  Russian, 

Cantthe,  of  Hindostan,  920  ;  the  Scotch  one-horse 
coup,  2752;  the  .Scotch  corn,  2753;  the  Scotch 
two-horse, '27.54;  the  corn  27.56  ;t^  ''TThlt 
quarry,  2761;  the  three-wheeled.  2736  ;  ofThes- 
saly,  7.57.  ,  ,  ..^^ 

Carts,  2744 ;  improved  two-horse.  2755. 

Cart-sheds.  2865.  '.....        ,,nA 

Carts  three-wheeled,  used  in  irrigation,  44(X). 
I  Carver,  Jonathan,  Esq..  his  work  on  agriculture, 
page  1223.  A.  D.  1779.  .     ,^ 

Castelli,  Benedict,  his  work  on  agriculture,  page 

1221.  A.  D.  1628.  .     , 

Castellet,  Constans,  his  work  on  agriculture,  page 

1221.     A.  D.    1778.  _  .        ,     r-r^ 

Casualties  of  life,  security  against,  I'Xl. 

Cat,  the,  7434  ;  the  genet,  7427. 

Catch  drain,  a,  4419.  r.4.,.1 

Catch-work  watering,  an  example  ot,  44U. 

Catechu,  extract  of,  1409. 

Cattmieo,  Giacomo,  his  work  on  agriculture,  page 

1221.  A.  D.  1767. 
Cattlc-hammels,  2831.  .,„A\^-ima 

Cattle  in  Elizabeth's  reign,  224;  of  Scotland  in  1598, 

228  ;  the  Hebridean  breed  of,  7859. 
Cattle-sheds,  2830. 

Citlle-stock  account,  form  of  a,  4899. 
Cattle-weighing  machine.  2567.  i<,cc  i-aa; 

Caudex  of  plants.  1364  ;  structure  of  the,  1365, 1366. 
I  Causeways,  3696. 
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Cavan,  (tatlsHcs  of,  7887. 

Cayenne,  or  French  Guiana,  agriculture  of,  12-iO. 

Celebesian  Islands,  agriculture  of  the,  1031. 

Cels,   Jacques   Martin,  his  works  on  agriculture, 

page  1217.  A.D.  1795. 
Cementation,  the  mode  of  adhesion  by,  in  animals, 

1897. 
Ceylon,  climate  of,  927  ;  soil  of,  928;  cultivation  in 
the  interior  of,  929  ;  agricultural  implements  of, 
930 ;  a  farm- yard  in,  931. 
Chabert,  Philippe,  his  works  on  agriculture,  page 

121C.  A.  D.  1785. 
ChabonilU,  Dupetitmonf,  M.,  his  work  on  agricul- 
ture, page  1219.  A.  D.  1825. 
Chaff-cutter,  2560. 
Chanibray,  Louis,  his  work  on  agriculture,  page  1215. 

A.  D.  1765. 
Chamomile,  culture  of,  6181. 
Changes  in  the  animal  economy,  2055. 
Channel  for  a  river,  to  cut  a  new,  4373. 
Chanvatlon,  his  work  on  agriculture,   page  1216. 

A.  D.  1769. 
Chaptal,  Comte,  his  work  on  agriculture,  page  1218. 

A.  D.  1823. 
Charcoal,  1493 ;  properties  of,  1494. 
Chariot,  the,  of  the  Flemish  farmer,  514. 
Cliarm  drawn  by  the  Singalese  on  their  threshing- 
floor,  930. 
Charring  wood,  4066. 
Cfiatelain,  le  Chevalier,  his  work  on  agriculture, 

page  1218.  A.  D.  1816. 
Cheese,  Parmesan,  270. 
Cheese-making,  in  Cheshire,  7814. 
Chelsey  farm,  7790. 
Cherry,  as  an  orchard  fruit,  4101. 
Cheshire,  statistics  of,  7814. 
Chestnut,  Spanish,  4102. 
Chiccory,  5514;  culture  of,  551.5.  6162;  value  of,  as 

a  coHee  plant,  6J64;  as  a  salad  plant,  6105. 
Chick  pea,  the,  5286. 
Chilblains  in  plants,  1703. 
Chile,  agriculture  of,  1229;  plants  of,  1230. 
China,  its  canals,  3803;  state  of  agriculture  in,  ;t60; 
Dr.  Abel's  opinion  respecting  cultivation  in,  961  ; 
Livingstone's  observations  on  agriculture  in,  96) ; 
climate  of,  963 ;    surface  of,  964 ;    soil  of,  965 ; 
landed  property  in,  966 ;  agricultural  products  of, 
967 ;  tea  districts  of,  968  ;  culture  of  the  tea  plant 
in,  969 ;  the  white  cabbage  of,  9S8  ;  edible  and 
useful  vegetables,  989;    live  stock  of,  990;  wild 
animals  of,  992;    birds  of,  993;    fisheries,  imple- 
ments, and  operations  of  agriculture  in,  995,  996 ; 
manures  of,   L'99 ;   terrace   cultivation   in,  1(K)9; 
forests  of,  101]  ;  natural  agricultural  fete  of,  1012. 
Chocolate  plant,  the,  1231. 
Christ,  J,  L.,  his  work  on  agriculture,  page  1219. 

A.  D.  1780. 
Cider,  when  best  for  bottling,  4133. 
Cider,  manufacture  of,  4122;   produce  of,  by  the 

acre,  4137. 
Cider  casks,  the  best,  4149. 
Cider  cloths,  4147. 
Cider-making  in  Gloucestershire,  7791 ;  machinery 

and  utensils  necessary  for,  4138. 
Cider-mill,  Devonshire,  figured  and  described,  4140 ; 
of  the  south  of  France,  4143 ;  fora  private  family, 
4144. 
Cider-press  of  Herefordshire,  4146 
Cider-presses  made  from  the  small-leaved  lime,  7791. 
Cider-vat,  4148. 

Cisterns  for  urine,  used  in  Flemish  farmery,  441. 
Cistus  ladanifcrus,  731. 

Civilisation,  as  influencing  agriculture,  1271  ;  in- 
fluence  of,  in  increasing  the  number  of  plants  in  a 
country,  1770. 
Clackmannanshire,  statistics  of,  7846. 
Clare,  statistics  of,  7880. 
Claridi^e,  John,  his  work  on  agriculture,  page  1208. 

A.  D.  1744. 
Clark,   John,  F.  S.  A.,  his  .works  on  agriculture, 

page  1210.  A.  D.  1794v 
Clarke,  Cuthbert,  his  work  on  agriculture,  page 

1209.  A.  D.  1777. 
Clarke's  opinion  on  draining  roads,  3615. 
Claws  of  animals,  1861. 

Clav,  burnt,  action  of,  on  the  soil,  3220  ;  application 
.    oi',  as  a  manure,  3229 ;  drying  and  burning,  for 

manure,  3219. 
Cleaning  cattle,  3233. 
Cleaning  roots,  &c.,  3137. 

Cleanliness,  essential  to  the  health  of  animals,  £080. 
Clrgl/orn,  James,  Esq.,  his  work   on   agriculture, 
page  1213.  A.  D.  1S22.  i 
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Clergy,  the  Norman,  fond  of  agriculture,  207. 
Climate,  as  influencing  agriculture,  1248;  in  resjiect 
to  farming  lands,  4718  ;  of  the  British  Isles,  2437  ; 
deterioration  of  the,  2439. 
Clipping  plants,  3155. 
Cliquot,  Blervache,  his  work  on  agriculture,  page 

1216.  A.  D.  1789. 
Closen,  Baron  de,  his  work  on  agriculture,  page 

1220.   A.  D.  1826. 
Cloud-berry,  use  of  the,  701. 

Clouds,  2356;  simple  modifications  of,  2357  ;  inter, 
mediate  modifications  of,  2358 ;  compound  modi, 
fications  of,  2359. 
Clover,  insects  injurious  to,  7675. 
Clover,  introduction  of,  235. 

Clover,  5521 ;  the  red,  5522 ;  the  white,  5524  ;  the 
yellow,  5525 ;  the  flesh-coloured,  5527 ;  soil  for, 
5530 ;  climate  for,  5531 ;  sowing,  5533  ;  after  cul- 
ture of,  5540  ;  taking  the  crop  of,  5541  ;  soiling, 
5542  ;  nutritive  products  of,  5565  ;  saving  the  seed 
of,  5566;  threshing,  5569  ;  produce  in  seed,  5572; 
diseases  of,  5573. 
Clover-hay,  mode  of  making,  5543 ;  produce  of,  5563 ; 

value  of,  5564. 
Clydesdale,  see  Lanarkshire,  7S42. 
Coal,  3855  ;  indications  of,  3856  ;  discovery  of,  3857. 
Coalfields  of  Britain,  3858. 
Cochin-China,  agriculture  of,  954. 
Cochineal,  the  Mexican,  1189. 
Cochrane,  Archibald,  Earl  of  Dundonald,  his  works 

on  agriculture,  page  1210.  A.  D.  1795. 
Cock  and  hen,  the  Bankiva,  7439  ;  the  jungle,  7439 ; 
the  common  dunghill,  7441  ;  the  game,  7442 ;  the 
Dorking,  7443 ;  the  Poland,  7444;  the  every  day, 
7445;  the  bantam,  7446  ;  the  Chittagojig,  or  Ma- 
lay, 7447  ;  the  shack-bag,  or  Duke  of  Leeds's, 
7448  ;  the  improved  Spanish,  7449 ;  breeding,  7450 ; 
health,  7451;    moulting,   7458;   hatching,  7460; 
hatching  by  artificial  heat,  7463 ;  incubation  of 
chickens  by  hot  water,  74!i4  ;  products,  7467  ;  eggs, 
7468;  feathers  or  down,  7470 ;  feeding  and  fatten- 
ing the  carcass,  7473  ;  feeding-house.s,  7474;  fat- 
tening younger  chickens,  7477  ;  choice  of  full.sized 
fowls   for  feeding,  7478 ;   cramming,  7480 ;    the 
Oakingham  method  of  feeding,  7482  ;  castration, 
7484  ;  pinioning,  7485  ;  diseases  of,  7524. 
Coclcburn,  John,  notice  of,  792. 
Cockchafer,  the,  7676. 
Cock-roach,  the,  7690. 
Cocoa-nut  tree,  description  of  the,  901. 
Cod-fishery,  3877. 

Coffee.tree,  the,  1215  ;  cultivating  the,  1216. 
CoinUraux,  Frangois,  his  works  on  agriculture,  page 

1217.  A.  D.  1792. 
Coke  oven  and  lime-kiln,  Heathorn's,  628. 
Cold,  influence  of,  on  the  vital  principle  of  plants, 
1664;  most  hurtful  in  hollow  places,  2319;  greatly 
excluded  by  a  slight  covering,  2321. 
Coldingcn,  near  Hanover,  farm  of,  599. 
Colcrus,  J.,  his  works  on  agriculture,  page  1219.  • 

A.  D.  1591. 
Cotlyns,W.,  Esq.,  his  work  on  agriculture,  page  1214. 

A.D.  1826. 
Colmata,  the  Italian  process  of  flooding  lands,  2208. 
Colombia,  description  of,  1241. 
Colouring  matter,  the,  in  vegetables,  1414. 
Comber,  Thomas,  LL.  D.,  his  works  on  agriculture, 

page  1209.  A.  D.  1770. 
Comfort,  necessary  for  domestic  animals,  2081. 
Comfrey,  the  rough,  5516. 
Commercial  and  Agricultural  Magazine,  Anon,  page 

1211.   A.D.   1799—181.5. 
Commonable  lands,  3476  ;  general  principles  of  ap- 
propriating, 3490. 
Communications  to  the  Board  of  Agriculture,  Anon. 

page  1211.   A.  D.  1797—1819. 
Compareiti,   his  work  on  agriculture,  page  1221. 

A.  1).  1798. 
Complete  farmer,  &c.  &c.   Anon,  page  1208.  A.  D. 

1766. 
Composts  and  other  manures,  4976. 
Conduct  and   economy  of    an  agriculturist's  life, 

7952. 
Congo,  1108;  useful  plants  of,  1110;  live  stock  of, 

1112. 
Consolidating  of  landed  property,  3171. 
Consolidation  of  soils,  2172. 
Constantia  wine,  the,  1121. 
Consumption  in  plants,  1714. 
Continents,  temperature  of,  2353. 
Contortion  in  plants,  1712. 

Conveniences  of  farm-houses  and  detached  oificcj, 
as  arranged  by  Waiatell,  2923. 
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Convexity,  degree  ot,  proper  for  roads,  3675. 

Copaiva,  balsam  of,  1462. 

Copal,  1467. 

Copineau,  Abb^,  his  work  on  agriculture,  page  1216. 

A.  D.  1780. 
Copse- woods,  improvement  of,  4026;  products  of. 

4043. 
Corals  and  corallines,  as  a  manure,  2253. 
Coriander,  6065  ;  culture  and  management  of,  6066 ; 

produce  and  use  of,  6067 ;  eubstitutes  for,  607a 
Corium  of  animals,  1847. 
Cork,  1491. 

Cork  Institution,  the,  7922. 
Cork,  statistics  of,  7877. 
Cork  tree,  the,  in  Spain,  747. 
Corn,  early  exportation  of,  240. 
Corn,  whether  it  ought  to  be  sown  broadcast  or  in 
drills,  4989 ;  preservation  of,  after  being  threshed, 
4989. 
Corn-barn,  2847  ;  the  EngUsb,  2848. 
Corn-bin,  the,  2530. 
Corn-bruising  machine,  2558. 
Corn  crops  cultivated  in  Britain,  4962. 
Corn  drill,  Cooke's  three-row,  2681. 
Corn  farmers,  7738. 
Corn,  frosted,  4996. 
Corn-laws,  the,  765. 
Corn-measures,  2533. 

Corn-rake,  the,  2451 ;  of  East  Lothian,  2452. 
Corn-sacks,  2534. 
Corn-screen,  the,  2524. 

Corn-stacks  of  the  square  sort,  proper  sizes  of,  3277. 
Corn-stands,  2908. 
Cornwall,  statistics  of,  7825. 
Costa,  Ch.,  his  work  on  agriculture,  page  1220.  A.  D. 

1802. 
Cottage,  a  double,  for  two  married  ploughmen,  4180 ; 
a  double,  of  only  one  floor,  4178  :  on  a  smaller 
ecale,  4179 ;  a  good  mechanic's,  4182 ;  a  labourer's, 
with  cow-house  and  piggery,  4181. 
Cottage  cow,  the  best  modes  of  keeping  a,  3846. 
Cottage  farmers,  7726. 

Cottage  fit  for  a  tradesman,  mechanic,  or  bailiff,  4177 
Cottage.s,  establishment  of,  3845. 
Cottages  for  labourers,  2876  —  2900;    in  Dumfries- 
shire, 7839;  in  the  Hebrides, 7859 ;  in  Staffordshire, 
7796;  in  West  Lothian,  7845;;  of  Kincardineshire, 
7851;   of  Moldavia  and   Wallachia,  760;   orna- 
mental, 2897—2900 ;  picturesque,  4183. 
CoUe,  L.,  his  works  on  agriculture,  page  1217.  A.  D 

1790. 
Cotton  plant,  culture  of,  in  Jamaica,  1213:  in  Sicily, 
318.  ^' 

Cotton  trees  in  China,  983. 
Cottons  of  Sumatra,  1026. 
Cotyledon  of  plants,  1347. 
Court  farmer,  7723.  ' 

Covenants  of  leases,  4688. 
Coventry,  Andrew,  M.D.,  his  works  on  agriculture. 

page  1212.  A.  D.  1808. 
Coventry,  Dr.,  7847. 
Cow,  see  horned  cattle,  6773. 
Cow  cabbage,  the,  5500. 
Cowhouse,  Harley's,  2832. 
Cows,  breeding  of,  on  the  farm  at  Moegelin,  587. 
Cowshed,  Cornish,  7825. 
Cradle-scythe,  2480. 
Cramer,  John  Andrew,  his  work  on  agriculture 

page  1219.  A.  D.  1766. 
Craw,  the,  7616. 
Crawfish,  the,  3904. 

Crayfish,  or  more  properly  crawfish,  7616. 
Crescent  used  in  irrigation,  4396. 
Cresccntius,  his  works  on  agriculture,  page  1221 

A.  D.  1471. 
Cress,  garden,  6159 ;  soil  for,  6160 ;  use  of,  6161. 
Cribs  for  cattle  used  in  Derbyshire,  7799. 
Cromarty,  statistics  of,  7854. 

Crops,  importance  of  a  judicious  rotation  of,  4012 
4927 ;  rotation  of,  2217 ;  rationale  of,  2218 ;  Gri- 
senthwaitc's  theory  of,  2220 ;  the  principles  of, 
2221 ;  influence  of,  in  destroying  insects,  2223. 
Cross-breed,  when  advantageous,  2062. 
Cross-cutting  machine.  Brown's,  2715. 
Cross  moss-cutting  machine,  used  at  Mount  Annan 
in  Dumfriesshire,  7839.  ' 

Crossing,  the  good  efiects  of,  2053 ;  the  bad  effects 

of,  2054.  2056. 
Crossing,  vegetable,  1632  ;  anomalous  effect  of,  1635 
Crossings  of  roads  should  be  at  right  angles,  .3558 
Croton,  a  species  of,  in  Brazil,  used  as  tea,  1237  ' 
V^ATTnim.'^'''  "•'°'^  ""  agriculture. 


Cruickshank's  opinion  on  pruning,  398ft 

Crust  of  our  earth,  the,  2101. 

Crusts  of  animals,  1872. 

Cryptogimia,  favourite  habitations  of,  1734. 

Cuba,  agriculture  of,  1198. 

Ctilley,  Messrs.  Matthew  and  George,  pupils  of 
BakeweU,789.  s  .   f  i- 

Culley,  George,  his  works  on  agriculture,  page  1210. 
A.  D.  1786. 

Cultivator,  Bartlett's,  2710 ;  Wilkie's  parallel  ad- 
justing, 2556 ;  Finlayson's  self-cleaning,  2657  : 
Weir's  improved,  2658  ;  the  Scotch,  2659 ;  Parkin- 
son's 2660;  Hayward's,  2662 ;  Beatson's,2663. 

Culture,  effect  of,  on  woody  plants,  3970 ;  on  the  lig. 
neous  plants  in  common  use  in  planting  and  gar. 
dening,  3971 ;  in  the  north  and  in  the  south  of 
Europe,  characteristics  of,  1251;  the  general 
effect  of,  on  plants,  1766;  influence  of,  on  fruits, 
1768 ;  influence  of,  on  plants  of  ornament,  1769. 

Culture  of  plants,  the  greatest  refinement  in,  1771. 

Cumberland,  statistics  of,  7810. 

Cumming's  opinion  respecting  the  form  of  wheels 
proper  for  roads,  3734. 

Curassow,  the  crested,  7496. 

Curciilio  palmirum,  the,  of  Surinam,  eaten  as  a 
luxury,  1243.  , 

Currant,  as  an  orchard  fruit,  4104. 

Curtis,  William,  his  work  on  agriculture,  paee  1210  • 
A.  D.  1789. 

Curwen,  John  Christian,  M.P.,  his  works  on  agri. 
culture,  page  1212.  A.  D.  1809. 

Cuscuta  europEE^a,  1759. 

Cuticle  of  animals,  1845. 

Cutting  over  old  hedges,  2968.  3021. 

Cutting  plants,  3151. 

Cutting  trees,  the  best  mode  of,  4046. 


D. 

Dairy,  the,  and  its  management,  6976  ;  operations 
of,  6977. 

Milk,  6978;  butter,  6979;  cheese,  6980; 
whey,  6981 ;  constituent  parts  of  milk, 
cow's  milk,  6983;  ass's  milk,  6984;  ewe's 
milk,  6985;  goat's  milk,  6986;  mare's 
milk,  69S7 ;  camel's  milk,  6988 ;  sow's 
milk,  6989 ;  use  of  these  milks,  6990 ;  lac- 
tometers, 6991. 

The  dairy-house  for  general  purposes,  6992 ; 
properties  requisite  in  a  good  milk-house, 
6993  ;  a  butter  dairy,  6994  ;  cheese  dairy, 
6695  ;  dairy  for  private  use,  6996  ;  dairies 
for  dairy  farmers,  6997  ;  utensils  of  the 
dairy,  7007. 

Milking,  7014 ;  management  of  milk,  7017. 

Making  and  curing  of  butter,  7019;  the 
making  up,  7025 ;  the  salting  or  curing, 

Cheese-making,  7039 ;  rennet,  and  its  uses, 
7041  ;  colouring  matter,  7047;  settmg  the 
curd,  7050;  management  in  the  press, 
7054;  management  in  the  cheese-room. 
7056.  ' 

Catalogue  of  the  different  sorts  of  cheeses, 
and  other  preparations  made  from  milk, 
1045;  British  cheeses,  7059;  foreign 
cheeses,   7090  ;     preparations    of    milk. 

Dairy  farmers,  7733. 

Dairy  at  Woburn,  7784. 

Dairies  of  Ireland,  841. 

Daisy-rake,  the,  2454. 

Dairy mple,  William,  Esq.,  his  work  on  agriculture 

page  1211.  A.  D.  1800. 
I>"i<^olo,\incemo,  his  works  on  agriculture,  page 

Dartmoor,  dep6t  for  prisoners  of  war  at,  7824 
Darunti,  Erasmus,  M.D.  F.R..S.,  his  work  on  aeri. 

culture,  page  1211.  A.  D.  1800. 
Date  tree,  the,  in  India,  907  ;  of  Persia,  868 
Dmibenton,  Jean  Louis  Marie,  his  work  on  agricul. 

ture,  page  1217.  A.  D.  1802.  ^ 

^]"14'  A°n '  ^-''■'  ^^^  ^"'^'^  °°  agriculture,  page 

Davies,  \\a\\.et,  A.  M.,  his  work  on  agriculture. 

page  1212.  A.  D.  1810.  ^ 

■^'?oin'  '^*'°i?^.  Esq.,  his  work  on  agriculture,  page 

i-lyj.    A.  L).    1794. 

■°?o^5  ^'J  Humphry,  his  work  on  agriculture,  page 
H  ;  A.  U.  1813;  his  opinion  as  to  the  application 
of  farm-yard  manure,  2239;  result  of  his   dis- 
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cussion  on  the  effects  of  saline  substances  on  ve- 
getation, 2311  :  his  table  of  tlie  nutritive  products 
of,  5000. 

Davy,  Sir  H.,  table  of  the  nutritive  products  of  the 
principal  herbage  plants,  5520. ;  table  of  the  nutri- 
tive  products  of  grasses,  5668. 

Dawson,  an  improver  of  Scottish  agriculture,  796 ; 
his  opinion  of  lime  as  a  manure,  4975. 

Day  lily,  the,  5517. 

Day's  work  of  a  farm  labourer,  4904. 

Dealings,  commercial,  of  the  agriculturist,  3384. 

Dean,  Dr.,  his  work  on  agriculture,  page  1223.  A.  D. 
1790. 

De  Ckabrol  de  Volvie,  Comte,  his  work  on  agricul- 
ture, page  1219.  A.  D.  1825. 

Decortication  of  trees,  1682. 

Deer,  the,  7369. 

Deer  husbandry,  7373. 

Deer  in  Wimpole  Park,  7786. 

Delabcrgerie,  J.  B.  R.,  his  work  on  agriculture,  page 

1218.  A.  D.  1815. 

Delpierrc,  Leocade,  his  work  on  agriculture    page 

1219.  A.  D.  1826—1828. 

Dendrometer,  Rogers's,  for  measuring  standing  tim- 
ber, 4076  ;   Gorrie's,  4075  ;  Monteith's,  4075. 

Denmark,  commencement  of  agricultural  improve- 
ment in,  562 ;  farm-houses  of,  563 ;  the  farmer's 
family  in,  564. 

Deposits,  alluvial,  2105. 

Depradt,  D.,  his  works  on  agriculture,  page  1218. 
A.  D.  1803. 

Der  Hc/nveizer,  his  work  on  agriculture,  page  1219. 
A.  D.  1760. 

Derbyshire,  statistics  of,  7799. 

Derieule,  his  work  on  agriculture,  page  1219.  A.  D. 
1766. 

Desbois,  Francis  Alexander  Aubcrt  de  la  Chesnaie, 
his  work  on  agriculture,  page  1215.  A.  D.  1751. 

Des/andes,  his  work  on  agriculture,  page  1218.  A.  D. 
1820. 

Dcsjilaccs,  Laurent  Benoist,  his  works  on  agricul- 
ture, page  1215.  A.  D.  1762. 

Despo7>imiers,  his  work  on  agriculture,  page  1215. 
A.  D.  1762. 

Destcre  his  work  on  agriculture,  page  1223.  A.  D. 
1800. 

Development  of  vegetables,  process  of  the,  1565. 

Devonshire,  plan  of  a  new  village  sea-port  in,  3852  ; 
statistics  of,  7824. 

Dew,  2364  ;  phenomena  of,  2365;  cause  of,  236a 

Deyeux,  and  others,  their  work  on  agriculture,  page 
1216.  A.  D.  1782.' 

Dibber,  the  common,  2471. 

Dibblers,  frame  of,  used  in  Sweden,  703. 

Dibbling  machine,  Coggin's,  2473.  2577  ;  the  horse, 
2686  ;  the  bean  or  potato,  2574. 

Dibbling  wheat,  .5034. 

Dickson,  Adam,  his  works  on  agriculture,  page  1208. 
A.  D.  1762. 

Dickson,  R.  W.,  M.  D.,  his  works  on  agriculture, 
page  1212.  A.  D.  1804;  and  page  1211.  A.  D.  1799 
—181.5. 

Dicotyledbnejp,  distribution  of,  1780. 

Digging,  3123. 

Digging  up  crops,  3182. 

Dirotn,  Gen.,  commenced  the  village  of  Bridekirk, 
3850. 

Dirt.eating,  among  the  West  Indians,  1224. 

Diseases  of  animals,  1991. 

Diseases  of  plants,  1685. 

Distribution,  general,  of  plants,  1722 ;  physical, 
1724  ;  eftccts  of  tem])crature  on  the,  172.5. 

Distribution,  local,  of  animals,  2005;  effect  of  tem- 
perature on,  2006;  eH'ect  of  situation  on,  200!); 
effect  of  the  rapacity  of  carnivorous  animals  on, 
2010  ;  effect  of  man  on,  201 1. 

Distribution  of  animals  on  the  face  of  the  globe, 
1999. 

Ditch,  the  simple,  29G7  ;  the  double,  2900. 

Ditch  fences,  29ft5. 

Ditch  and  hedge,  the  double,  2971. 

Division  of  lands,  3307. 

Dix,  William  Spier,  his  work  on  agriculture,  page 
1211.  A.  D.  1797. 

Dodson,  Col.  William,  his  work  on  agriculture,  page 
1207.  A.  D..  1665. 

Dog,  the,  7391  ;  the  shepherd's,  7393  ;  English 
sheep,  7394 :  Scotch  sheep,  7395 ;  the  mastiff  or 
guard,  7396;  the  bull  dog,  7397  ;  the  terrier,  7398  ; 
the  pointer,  setter,  and  spaniel,  7399 ;  breeding  and 
rearing,  7402  ;  diseases,  7403. 

Dombaslc,  C.  J.  A.,  Mathieu  de,  his  works  on  agri- 
culture, page  121 8.  A.  D.  1824—1830. 
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Donaldson,  James,  his  works  on  agriculture,  page 

1207.  1210.  A.  D.  1697  and  1794. 
Donegal,  statistics  of,  7891. 
Doria,  Luigi,  his  work  on  agiiculture.  page  1221. 

A.  D.  1798. 
Dormouse,  the  fat,  7368. 
Dorsetshire,  statistics  of,  7819. 
Dossie,  Robert,  Esq.,  his  work  on  agriculture,  page 

1209.  A.  D.  1768. 
Double-dibber,  2472. 
Douette.Richardot,   Nicolas,  his  work  on  Bgrlcul- 

ture,  page  1218.  A.  D.  1825. 
Douglas,   Robert,  D.  D.,  his  work  on  agriculture, 

page  1211.   A.  D.  1798. 
Dourchez,  Charles,  his  works  on  agriculture,  page 

1218.  A.  D.  1803. 
Down,  statistics  of,  7894. 
Downs,  4563 ;  sandy,  on  the  sea-shore,  improvement 

of,  4564. 
Doxat's  machine  for  assisting  human  power,  2580. 
Doyle,  Martin,  his  work  on  agriculture,  page  1214. 

A.  D.  1829. 
Draftsman,  agricultural,  775G. 
Drag  for  two-wheeled  carriages,  Kneebone's,  2760. 
Drag-cart,  Lord  Somerville's,  2757. 
Dragging  out  dung  or  earth,  3129. 
Dragon's  blood,  1463. 
Drain  of  conveyance,  the,  4283  ;  of  collection,  4284  ; 

the  boxed  and  rubble,  4285  ;  the  brick,  4286 ;  the 

gravel  or  cinder,  4288  ;  the  wood,  4289  ;  the  spray, 

4290;  the  straw,  4291  ;  the  turf,  4292  ;  the  wedge 

or  triangular  sod,  4293  ;  the  hollow  furrow,  4294  ; 

the  earth,  4295  ;  the  pipe  of  turf,  4296  ;  the  mole, 

4299  ;  the  wheel,  4300. 
Drainage  of  the  estate  of  Spottiswoode,  in  Berwick. 

shire,  4255;  of  roads,  3602;   Paterson's,  3604;  of 

wet   or  boggy  grounds,  4234 ;    of   mixed  soils, 

4250. 
Draining,  the  implements  for,  4307. 
Draining  mines,  quarries,  pits,  ponds,  and  lakes, 

4273—4277. 
Draining-spades,  4311. 
Draining,  4213  ;  theory  of,  4214. 
Draining  retentive  soils,  4267. 
Draining-scoop,  the,  4308. 
Draining-shovel,  the,  4309. 
Draining  sod-knife,  4310. 
Drains,  formation  of,  4278 ;  the  different  sorts  of, 

4282;  the  best  season  for  making,  4303;  the  du- 
ration of,  4304  ;  the  expense  of,  4305  ;  the  enemies 

of,  4306. 
Drain  sluice,  a,  4409. 
Dralct,  his  work  on  agriculture,  page  1217.  A.  D. 

1801. 
Draught  machine,  2563 ;  More's,  25«4  ;  Braby's,  2565. 
Drawing,  3116. 
Drift-sands  of  the  outer  Hebrides,  improvement  of, 

4565. 
Drill  and  horse  hoe,  Cooke's  improved,  2679. 
Drill  barrow,  the  common  hand,  2575. 
Drill  machines,  the  best,  2695. 
Drill  rake,  the,  2455. 

Drill  roller,  the,  2691 ;  the  Norfolk,  2713. 
Drills,  turnip,  2687. 

Drill-watering  machine,  2692 ;  estimate  of  its  ope- 
rations, 2693  ;  its  construction,  2(^94. 
Drills  for  stirring  the  soil  between  the  rows,  7792. 
Drill,  the  Norfolk,  2680;  the  block-plough,  2685. 
Drilling,  3266. 
Drilling  wheat,  5032. 
Driver,  Abraham  and  William,  their  work  on  agri. 

culture,  page  1210.  A.  D.  1794. 
Driving  carts  and  waggons,  3272. 
Droitwich  salt  works,  7792. 
Dromedary  of  Arabia,  887. 

Dropsy  in  plants,  1697 ;  in  succulent  plants,  1G98. 
Drupe  of  plants,  1354. 
Drying  the  bark  of  trees,  4051. 
Dublin,  statistics  of,  7864. 
Dublin  Society,  establishment  of  the,  813. 
Dublin  Society,  the,  7920. 
Dubois,  Louis,  his  work  on  agriculture,  page  1218. 

A.D.  1824. 
Dubois,  J.  B.,  his  work  on  agriculture,  page  1217. 

A.D.  1790. 
Dubrnvfant,  M.,  his  work  on  agriculture,  page  1218. 

A.D.  1825. 
Duck,  the,  7498 ;   varieties  and   species  of,  749'J ; 

breeding,  7504  ;  incubation  of,  7505  ;  fattening  of, 

7507  ;  decoys  for  wild,  7508. 
Ducks  of  Buckinghamshire,  7783. 
Ducoutdic,  his  work  on  agriculture,  page  1217.  A.  D. 
1800. 
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J>,u;daU,  Wniiam,  his  work  on  agriculture,  page 

1§07.  A.D.  166i 
EZtt'cou^t'hVrw^Jrf  ?n  agriculture,  page 

1216.  A.  D.  1784. 
Dunbartonshire,  statistics  of.7,*'*3-,„rn 

Dung,  farm-yard,  ^^-^^^^o^''.  "^o^fta. birds,  as  a 
Dungofb.rj^s  a.amanure  --.o/  ^^  ^  ^^^^^^ 

^f^ror  -tfl^asf  |a„ure  ..63;  of  sheep  and 
^^^-.Tre^atrnro^dlt;  °o'f  ^  |et  and  road, 
Ss  a  manure,  .267  ;  to  preserve,  2i<8. 

Dung-drag,  the,  2456.  ^ 

Dung  yard  and  pit,  the  290^.  sutherland,7856. 

S"S"^irwXora|rrc'uK  1215.  A.D. 

oir^ion  of  plants,  anomalies  in  the,  1621. 

Sr»?k%':ts'4sTorKs  on  agriculture,  page 

j,'u:!r,fust^o!'i.-.n.re,  page  1215.  A.D. 

Dwemng.housc  of  the  farmer,  2870. 

Syce's  method  of  blasting  granite  rock,  4526. 

E. 

S'st^r(l"c;fna\u1eol^he,affectingplants,1740. 
Ifrt'^malnldSlants.  1^02.  1531  ;  proportions 

Earths,''howVo<iuced,  210O  ;  variously  composed. 

East  Lothian,  statistics  of,  7834. 

^fZT^:S':T^^sfo:'-o.  agriculture,  page 
1219.  A.D.  1754.  ^.^g,  ^j.       ijiic 


EdgTraUw^ysfSi-  the  middle  or  sides  of  public 
roads,  3797.     .  kP<>Dinc  a  road  in  repair, 

^^!irirth?raVh"anTs?Kh  o.-.road.^^ 
roadVrces,  3617  ;  on  If.ying  out  road^  355U ,  with 
respect  to  the  preservation  of  roads  o .  9^  ^    ^^^ 

VTfk  ,^Sf work'^r'i'griUure,  page  1212. 

al,  of  agriculturists,  7942. 
lels,'^f r'esh  water,  habits  of,  7850 

^^?^m<^  hmUsof  cutivated,  1074;  landed  pro- 
of,  10/3 ,  1  mils  "'^  iji^ators  of,  1076  ;  agricul- 
perty  m,  l^'S ,  the  cuii  ,^^        ^^^^     ,^^^ 

tural  products  of,  107/      r^  implements  of,  1089  ; 

iJSa^'.thrnalllre  0^328;  a  profitable  appli- 

cation  of,  2329. 

iKantfthe,inHindostan    ma 

Elevation,  as  mfluencingagrcutury^t^^^^^.^^ 

3348. 
i^a'hiJ?ork  on  agriculture,  page  1223.  A.D. 
£/^If*William,  his  works  on  agriculture,  page  1208. 
Je£^:  TL  his  work  on  agriculture,  page  1220. 
EUtoYb  w!'  his  work  on  agriculture,  page  1210. 

7786;   in   Lincolnshire,  7801  ;    ot   Jigjpt,  i^. 

cast  iron,  4357  ;  of  roads  36  1. 
Embryo  of  the  seed  of  plants,  1^. 
Enclosures,  size  of,  583.. 


E,^sel  Lud.  Hea  Hs.  von.  hU  work  on  agriculture. 
""^agemO.  A.D   180a 

Engineers,  •'g""'""^,^  Ji^^te  in,  from  the  restor- 
^:f  on'to  U  e''m°i'ddT  of  the  18th  century.  776;  m 
?he  beginning  of  the  18th  cen  ury,  777. 

Epidendrum  fl6s  ^eris  the,  l/bl. 

Epidermis  of  plants,  structure  of,  1369. 

Epsom  water,  7778. 

EquisetJicese,  1329. 

^X,^vo^.  Be?g/^>^work  on  agriculture,  page 
Ess;fsufl?sSciationsAgricoles.     Anon,  page 
1219.  A.D.  1826 

The"  it'ying  ouT'o^  '346^  ;  consolidacion  of,  3471 ; 
,  £=:Tha"r.et  aif/Ligault    their  works  on 
agriculture,  page  1214    A.  D.  la-y- 
Etiolation  in  plants,  1/Ub. 

M'Nab,  page  1240.  _ 

KS^dSnec^'^skVy  fordomestic  anim^ 

Ex'oli'cs,  curious  »^ot.house,  of  Britain,  application 
of   1820,  native  habitation  ot,  livii. 

Saussure-s%xperiment  respecting,  1^29. 

Extractive,  i"  f  J'.'I'^VioP  utuitv  of.  141. 
Extracts,  vegetable,  1408 ,  utuity  oi.  it 


F. 

Fal.t>roni,  Adamo,  his  works  on  agriculture,  page 
FXllh^w^^k onV.cuUure,page  1217.  A.D.  1800. 
^^^^^  jX,   his  work  on  agriculture,  page 

1213.  A.  D.  1823. 
^:irT.fomts?tisw^kon  agriculture,  page  1214. 

A.  D.  1829. 

forms  of  axles  for  roads,  3/88.  „,„„  loio 

pin™,  John,  his  work  0.1  agriculture,  page  1.12. 

Fa'^m^'in'arable,  commodious  arrangement  for 

for  a  small  arable  and  grazing,  ^J*^;       .  .....kine 

Farm,  extent  of  land  suitable  lor  a,  4781 ,  stocking 

Fa^r'm^under  mixed  husbandry.  Marshal's  arrange- 

Fa'm^sub's^U  Relatively  to  the  choice  of  a,  4760. 

2920  ■  Waistell's  form  for,  2921 ;  at  uromntiu 
F.^mhou1e'and  outbuildings  of  the  largest  dimen- 
F:;^1; 'u^se'Inf  oKleatson's  arrangement  of  a 

small,  2952.  . 

Farm  houses,  Danish,  jOj.  .    ;      ^^ 

^^:rs:^7859;"rth:^l!?ii^s^l^Sta«brd. 

estates  in  Shropshire,  7795. 
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Farm  labour,  arrangement  of,  4910 ;  rules  for  the, 

4P13. 
Farm  labourers,  7711. 

Farm  lands,  arrangement  of,  4186;    example    of 
laying  out,  from  a  newly  inclosed  common,  4204 ; 
improvements  of,  4571 ;  sheltering,  4684 ;  the  moral 
and  intellectual  means  of  improving,  4601. 
Farm  road,  S59i. 
Farm  stables  in  Scotland,  2821. 
Farms,  the  proper  size  of,  4151 ;   enlargement  or 

diminution  of,  4152. 
Farms,  cottage,  7766 ;  of  working  mechanics,  7767 ; 
of  village  tradesmen  and  shopkeepers,  7768  ;  oc- 
cupied with  a  view  to  profit  by  town  and  city 
tradesmen,  7769 ;  occupied  by  city  tradesmen  for 
recreative    enjoyments,  7770 ;    attached    to  the 
villas  and   country-houses  of  wealthy  citizens, 
7771 ;   demesne,  7772 ;    of  professional  farmers, 
777.3;  Hebridean,  7859. 
Farmstead,  the  particular  requisites  of  a,  2950. 
Farm-yard  dimg,  management  of,  4059. 
Farmer,  porsonal  character  and  expectations  of  a 
professional,    4812;     capital    required    by   the, 
4S20. 
Farmer,  the  jobbing,  7724. 
Farmer's  account  books,  4886. 
Farmer's  apprentices,  4879. 
Farmers,  modes  of  improving,  4606. 
Farmer's  Magazine,  Anon,  page  1211.  A.D.  1800  — 

1825. 
Farmer's  Register,  &-c.  Anon,  page  1214.  A.  D.1S27. 
Farmers'  Society  of  Dalkeith,  78.3.J. 
Farmeries,  Alpine,  of  Norway,  1260. 
Farmery,  a  commodious  and  very  complete,  2956  ; 
with  a  threshing  machine  driven  by  steam,  2957  ; 
a  convenient  Berwickshire,  2954;  a  Flemish,  439; 
corn  and  stall  feeding,  anomalous  design  for  a, 
4173;  examples  of  different  descriptions  of,  4158  ; 
example  of  an  economical,  of  50  or  60  acres,  4166; 
example   of   an    improved   Berwickshire,  4167; 
example  of  a  Northumberland,  of  from  400  to  500 
acres,  4161 ;  for  an  arable  farm  near  London  of 
350  acres,  example  of  a,  4170 ;  for  a  hay  farm, 
an  anomalous  design  for  a,  4172 ;  for  a  meadow 
farm  of  250  acres  near  London,  4174 ;  for  a  turnip 
soil,  example  of  one  of  from  600  to  900  acres,  4168  ; 
improving  the  plan  of  a,  4572;   old,  improving, 
4573;  requisites  for  a,  4156;  the  first  thing  to  be 
observed  in  erecting  a,  2812. 
Farming  lands,  climate  in  respect  to,  4718 ;  soil  in 
respect  to,  4743  ;    elevation  relatively  to,  4704  ; 
character  of  surface  in  regard  to,  4769 ;  aspect  in 
regard  to,  4771  ;  situation  of,  in  regard  to  markets, 
4773. 
Farming  landlords,  7746. 
Farming,  Scotch,  in  Oxfordshire,  7789. 
Farming  Society  of  Ireland,  the,  7921. 
Farriery,  as  applied  to  cattle,  2083. 
Fasting,  the  power  of,  in  some  animals,  1995. 
Fat,  1950. 

Fearn  farmery,  4162. 

Feathers  of  animals,  1858 ;  as  a  manure,  2250." 
Feeding  cattle,  32.34. 

Feeding,  choice  of  live  stock  for  the  purpose  of, 
4835 ;  for  extraordinary  purposes,  2084 ;  for  pro- 
moting the  produce  of  milk  or  eggs,  2090  ;  to  fit 
animals  for  hard  labour  or  long  journeys,  2091. 
Feeding  tub,  the,  2527. 
Fee-simple  value  of  lands,  3409. 
Feet  of  animals,  eB'ects  of  the  leverage  of,  on  roads, 

3573. 
FcUenberg,  Emmanuel,  his  works  on  agriculture, 

page  1220.  A.  D.  1808. 
Felling  timber,  proper  time  and  season  for,  4056 ; 

operation  of,  4062. 
Felling  trees,  1679. 
Fen  plants,  1746. 

Fence,  the  chain  horizontal,  3044  ;  the  rope,  3045; 
the  moveable  wooden,  3046 ;  the  willow  or  wat- 
tled, 3049;  the  upright  and  horizontal  shingle, 
3051;   the  warped  paling,  3052;   the  light  open 
paling,  3053  ;  the  primitive  ))aling,  3054 ;  the  iron 
for  parks,  3055;  the  wall,  3056;  the  Devonshire, 
3029  ;  the  furze,  .3038 ;  the  sunk,  or  ha-ha,  2969 ; 
the  paling,  3039. 
Fences,  along  the  sides  of  roads,  .3617  ;  emplacement 
or  disposition  of,  on  a  farm,  2961 ;  in  Ireland,  840. 
Fens  of  Cambridgeshire,  drainage  of,  7786. 
Fenugreek,  the,  5638. 
Fermanagh,  statistics  of,  7888. 
Fermentation  of  cider,  4128  ;   of  manures,  2271  ; 

cheeking  the,  2273.  ^ 

Ferns,  extiriiation  of,  4534. 


Ferrario,  Q.  A.,  his  work  on  agriculture,  page  1222. 

A.  D.  1818. 
Ferret,  the,  7428. 
Ferussac,  Baron  de,  his  work  on  agriculture,  page 

1219.  A.  D.  1825. 
Fessenden,  Thomas  G.,  his  work  on  agriculture, 

page  1223.  A.  D.  1822. 
Fete,  agricultural,  of  the  Chinese,  1012. 
Fibre,  woody,  1492  ;  as  a  manure,  2240. 
Fibrin,  in  animals,  1941. 
Fibrine,  1407. 

Field-beet,  5482;   best  variety  of,  5483;   soil  for, 
5484;    produce  of,  5486;    application  of,  5488; 
saving  the  seed  of,  5495  ;  diseases  of,  5496. 
Field-gate,  Dutch,  53;  Jlenteath's,  3095;  Hunter 

of  Thurston's,  3096. 
Field  ponds,  the  situation  of,  4475. 
Fields,  floating,  of  the  Mexicans,  1179. 
Fields,  the  form  and  size  of,  4187. 
Fife  Farming  Society,  the,  7848. 
Fifeshire,  statistics  of,  7848. 
Fig,  the  Indian,  in  Spain,  724. 
Figs  of  the  Morea,  753. 
Filbert,  as  an  orchard  fruit,  4104. 
Filices,  1329. 

Filtering  apparatus  for  salt  water,  4509. 
Filtering,  operation  of,  4505. 
Findlater,  Rev.  Charles,  his  work  on  agriculture, 

page  1212.  A.  D.  1802. 
Finland,  state  of  agriculture  in,  689. 
Finlayson,  John,  his  works  on  agriculture,  page 

1213.   A.  D.  1822. 
Fin/at/son's  rid-plough,  4540. 
Fhioichi,  Anton.  Maria,  his  works  on  agriculture, 

page  1222.  A.D.  1816. 
Florin  hay,  5807. 

Fir,  the  Norway,  great  value  of,  700. 
Fischer,  C.  F.  J.,  his  work  on  agriculture,  page  1219. 

A.  D.  1785. 
Fischer,  H.  L.,  his  work  on  agriculture,  page  1220. 

A.  D.  1797. 
Fish,  as  a  manure,  2246. 
Fish,  cultivation  of,  in  Britain,  7568;    kinds  of, 

adapted  for  ponds,  7572  ;  castration  of,  7588. 
Fisheries  in  Sutherland,  7866;  marine,  3875  ;  river, 

lake,  and  inland,  3885  ;  of  China,  994. 
Fishing  and  hunting  as  the  only  means  of  subsist- 
ence, geographical  extension  of,  1257. 
Fish-ponds,  7570  ;    sea  water,  7571 ;   in  Berksliire, 

7790. 
Filzherbert's  book  of  surveying  and  improvements, 

220. 
Fitxherbert,  Sir  Anthony,  his  works  on  agriculture, 

page  1206.  A.  D.  1523. 
Flail,  the,  2474 ;  threshing  by  the,  3198. 
Flax,  culture  of,  in  Egypt,  1080 ;  in  the  Nether- 
lands, 479 ;    in  Russia,  677 ;    varieties  of,  5881 ; 
soils  for,  5882;  preparation  of  the  soil  for,  5886; 
sowing,  5887 ;  after  culture  of,  5892 ;  taking  the 
crop,  5894;   dressing,  5912;   produce  of,  5916  j 
use  of,  5919  ;  diseases  of,  5921. 
Fleming,  his  work  on  agriculture,  page  1214.   A.  D. 

1826. 
Flemyng,  Malcolm,  M.  D.,  his  work  on  agriculture, 

page  122.3.   A.  D.  1754. 
Floating  upwards,  444.3. 
Floodgate,  4344. 
Flooding,  2207  ;    an  example  of   the  benefit  of, 

4-142. 
Flora,   British,  purchasable,   1808  ;    application  of 
the,   18J3;  the  purchasable  of,    1829,   1822;    the 
artificial,    1804;    native  countries   of  the,   1805; 
dates  of  the  introduction  of,  18(;6 ;  obvious  cha. 
racter  of,  1807;   genera  of,  1802;  uses  or  nppli. 
cation  of  the,  1803. 
Flour-mill,  a  hand,  2551. 
Flour-mill,  the  potato,  2559. 
Flower  of  a  plant,  1322;    anomalies  in  the,  IGll ; 

short  lived,  1719. 
Flowering,  premature,  1684, 
Flowers,  the  most  showy  herbaceous,  of  the  tern. 

perate  zone,  1792. 
Flower-stalk  of  a  plant,  1323. 
Flower-stalk  of  plants, 1357. 
Fluyd,  Edward,  his  works  on  agriculture,  page  1207. 

A.  D.  1694. 
Fluids,  animal,  1956. 
Flux  of  juices  in  plants,  1699. 
Flying,  the  action  of,  1907. 
Fogging  pasture  lands,  5837. 
Fonfalaid,  Jean  Francois  do,  his  works  on  agncul. 

ture,  page  1217.  A.D.  1794. 
Food,  the  best  way  of  supplying  it  to  animals,  2071. 
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Food  of  plants,  1521 ;  as  euppUed  by  manures  and 
culture,  1533. 

Footpaths,  3537. 

Forbes,  Francis,  his  works  on  agriculture,  page  1209. 
A.  D.  1778. 

Fordyce,  George,  M.  D.,  F.  R.  S.,  his  work  on  agri- 
culture, page  1208.  A.  D.  1765. 

Forester,  7719. 

Forests  of  China,  1011. 

Forests  of  the  Morea,  755. 

Forfarshiie,  see  Angus,  7850. 

Forking,  3128. 

Forking  up  crops,  3182. 

Forks,  the  various  kinds  of,  2448 ;  used  in  irri- 
gation, 4402. 

Form  of  cattle,  to  obtain  the  most  improved,  2050. 

Forms,  the  best,  for  cattle,  2043. 

Forster,  John,  his  work  on  agriculture,  page  1207. 
A.  D,  1664. 

Forsyth,  Robert,  Esq.,  his  work  on  agriculture,  page 
1212.  A.  D.  1804. 

Foulah  country,  description  of  the,  1104. 

Fowls,  gallinaceous,  their  kinds,  breeding,  rearing, 
and  management,  7438 ;  anserine  or  aquatic,  7497. 

Fowls,  fattening  of,  for  the  London  market,  2086. 

Fox,  the,  7625  ;  to  shoot,  7626. 

Fractures  in  trees,  1676 ;  treatment  of,  4029. 

Frame  for  drying  corn  on  in  Russia,  683. 

France,  agriculture  of,  during  the  middle  ages,  185 ; 
first  agricultural  survey  of,  380 ;  favourable  cir. 
cumstances  of,  381 ;  present  state  of  agriculture 
In,  382 ;  retrospective  view  of  the  agriculture  of, 
383,  384;  agriculture  of,  in  1819,  385 ;  surface  of, 
386 ;  soil  of,  387 ;  climate  of,  388  ;  the  central  cli- 
mate of,  389;  the  vine  and  maize  climate  of,  390; 
the  olive  climate  of,  391 ;  the  lands  of,  393  ;  value 
of  landed  property  in,  394  ;  the  farming  of  lands 
in,  395  ;  corn  farming  in,  396 ;  meadows  of,  397  ; 
Bheep  of,  398  ;  beasts  of  labour  in,  399 ;  dairies  of, 
400;  goats  of  Thibet  in,  401  ;  poultry  in,  402; 
swine  of,  403  ;  fish  ponds  of,  404;  implements  and 
operations  of  the  farms  of,  405 ;  the  large  farms 
of,  406  ;  plants  grown  in,  407  ;  forest  culture  of, 
408  ;  leaves  as  food  for  cattle  in,  409;  farm-houses 
and  offices  in  the  warm  districts  of,  411 ;  the  old 
plough  of  the  warm  districts  of,  411 ;  one  handled 
plough  of  the  south  of,  411  ;  rotation  of  crops  in 
the  south  of,  412 ;  live  stock  of  the  south  of,  413 ; 
chick  pea  of  the  Provencals,  413;  vine  in  the 
eouth  of,  414;  white  mulberry  in  the  south  of, 
415 ;  the  olive  in  the  south  of,  417  ;  the  fig  in  the 
south  of,  418  ;  the  almond  in  the  south  of,  419 ; 
the  caper  in  the  south  of,  420 ;  the  orange  in  the 
south  of,  421 ;  the  winter  melon  in  the  south  of,  422. 

Francis,  Aine,  his  work  on  agriculture,  page  1218. 
A.  D.  1822. 

Francois,  Nicholas,  his  works  on  agriculture,  page 
1215.  A.  D.  1763. 

Franque,  Dr.,  his  work  on  agriculture,  page  1220. 
A.  D.  1825. 

Fraser,  Robert,  Esq.,  his  works  on  agriculture,  page 
1210.  A.  D.  1793. 

Friction,  effects  of,  on  roads,  3572. 

Friesland,  swing  plough  of,  604. 

Frog,  the  esculent,  7590  ;  the  tree,  7591. 

Fromage  dc  Fcugr^,  C.  Michel  F.,  his  work  on 
agriculture,  page  1217.  A.  D.  1802. 

Frond  of  a  plant,  1311. 

Frost,  origin  of,  2373. 

Fruit  of  plants,  1326 ;  anomalies  in  the,  1616 ;  ma- 
turation and  decay  of,  1720. 

Fruiting,  premature,  1684. 

Fruits,  of  the  northern  hemisphere,  1787  ;  of  the 
E.  Indies,  1788  ;  of  China,  1789 ;  of  Africa,  1790  ; 
of  S.  America,  1791. 

Fruit  trees,  insects  injurious  to,  7680. 

Fry's  means  of  preserving  roads,  3739. 

Fry's  opinion  of  narrow  roads,  3601. 

Fuller's  thistle.   See  Teasel. 

Fungi,  1335;  uses  of  the,  1366. 

Funnel  formed  in  circular  stacks,  3284. 

Furrow-roller,  the,  2712. 

Furrow-slice,  breadth  and  depth  of  the,  3241 ;  degree 
to  which  it  turns  over,  3242 ;  the  most  generally 
useful  breadth  of,  3246. 

Furze-bruiser,  2553. 

Furze  fence,  the,  3038. 


Gafon  Dufour,  Marie  Armande  Jeanne,  his  work 
on  agriculture,  page  1218.  A.  D.  1807. 


Gagliardo,  G.  B.,  his  work  on  agriculture,  page 

1222. 

Gaiting  of  corn,  3176. 

Galb,  J.,  his  work  on  agriculture,  page  1220.  A.  D. 
1826. 

Galbanum,  1473. 

Gallicia,  state  of  agriculture  in,  648. 

Gallinaceous  fowls,  their  kinds,  breeding,  rearing, 
and  management,  7438. 

Gal/izioti,  P'ilippo,  his  work  on  agriculture,  page 
1222.  A.  D.  1815. 

Gallo,  Agostino,  his  works  on  agriculture,  page 
1221.  A.  D.  1564. 

Galloway,  statistics  of,  7840. 

Galway,  statistics  of,  7883. 

Gamboge,  1480. 

Gangrene  in  plants,  1704. 

Gaps  of  plants,  1389. 

Garden  farmers,  7728. 

Gardens  appended  to  the  labourers'  cottages,  2918. 

Gardens  of  mechanics  in  Lancashire,  7812. 

Gas,  azotic,  in  animals,  1921 ;  carbonic  acid,  in  the 
atmosphere,  2337  ;  carbonic  acid,  its  effects  upon 
germination,  1524. 

Gases,  as  the  food  of  plants,  1523. 

Gate,  the,  3075 ;  construction  of,  3076 ;  the  hanging 
of,  3081 ;  the  improved  swing,  of  the  northern 
counties,  3093;  Parker's  improved  swing,  3094; 
the  tressel  bar,  3101 ;  the  slip  bar,  3102 ;  the 
chained  slip  bar,  3103 ;  the  double  or  folding,  3105 ; 
Clark's  window  sash,  3106;  Parker's  compens- 
ation hinge  for,  3082. 

Gate  posts,  3086. 

Gates,  fastenings  of,  3088  ;  iron,  3085  ;  iron,  used  in 
Monmouthshire,  7793  ;  of  fields,  the  proper  situa- 
tion for,  4202. 

Gathering,  3136 ;  orchard  fruit,  4120. 

Gautkri,  Giuseppe,  his  works  on  agriculture,  page 
1221.  A.  D.  1807. 

Gavellus,  Nicholas,  his  work  on  agriculture,  page 

1221.  A.  D.  1758. 

Gelatine,  in  animals,  1937  ;  use  of,  1938. 

Gems  of  plants,  1359. 

Generation,  equivocal,  1640. 

Gentlemen  farmers,  7744. 

Georgia,  1246. 

Germany,  agriculture  of,  in  the  time  of  the  Re 
mans,  175 ;  agriculture  of,  during  the  middle 
ages,  192 ;  present  state  of  agriculture  in,  547 ; 
soil,  surface,  and  climate  of,  548  ;  landed  property 
in,  549 ;  farmers  of,  550 ;  consequence  of  the 
regulations  of  landed  property  in,  551 ;  agricul. 
tural  produce  of,  553  ;  culture  of  the  mulberry 
and  rearing  of  the  silkworm  in,  554;  the  common 
cultivation  of,  555 ;  the  best  pastures  and  mea- 
dows in,  556  :  operations  and  implements  of  agri- 
culture in,  557  ;  the  live  stock  of,  5,58;  forests  in, 
559 ;  general  state  of  common  agriculture  in,  560. 

Germination,  1512;  the  first  condition  necessary  to, 
1513 ;  the  second  condition,  1514  ;  a  third  condi. 
tion,  1515  ;  a  fourth  condition,  1516 ;  a  fifth  con. 
dition,  J517  ;  period  necessary  to  complete,  1518; 
physical  phenomena  of,  1519 ;  chemical  pheno- 
mena of,  1520;  effect  of  carbonic  acid  gas  in, 
1524  ;  effects  of  o.^ygen,  nitrogen  gas,  and  hydro- 
gen gas  on,  1525 — 1527. 

Ghost  moth,  the,  7674. 

Giacinto,  Carlo,  his  work  on  agriculture,  page  1222L 
A.  D.  1811.  and  1825. 

Gialdi,  Giuseppe,  his  work  on  agriculture,  page 

1222.  A.  D.  1818. 

Gibbi's  select  list  of  orchard  fruits,  4097. 

Gilbert,  Franrjois  Hilaire,  his  works  on  agriculture, 

page  1217.  A.D.  1797. 
Gilbert,  H.  F.,  his  work  on  agriculture,  page  1219. 

A.  D.  1826 
Girdling  trees,  1675. 
Gladstone's  attempt  at  a  reaping  machine,  2734;  his 

machine  for  reaping  beans,  2740. 
Glands  of  plants,  1314. 
Glossology,  1292. 

Gloucestershire,  statistics  of,  7791. 
Gluten,  1405. 
Glyccria  flbitans,  5187. 
Goat,  the,  7331  ;  the  Angora,  7332  ;  the  Syrian, 

7333;  the  chamois,  7334 ;  the  Welsh,  7335;  pro. 

duce  of  the,  7330 ;  hair  of  the,  7337  ;  suet  of  the, 

7338  ;  choice  of,  for  keeping,  7339  ;  the  Cashmere 

shawl,  7340 ;  the  Hindustan,  914. 
Goats  on  the  Cheviot  Hills,  7809. 
God  speede  the  Plough.     Anon.    Page  1207.  A.  D. 

1601. 
Gold  fish,  75S1, 
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Oongylus  of  plants,  1363. 

Good's  improved  boring  instruments,  2507. 

Goose,  the,  7511  ;  flesh  of,  7512;  varieties  and 
species  of,  7513;  breeding,  7515;  rearing,  7516; 
feathers,  7517. 

Gooseberry,  as  an  orchard  fruit,  4104. 

Gotthard,  J.  Ch.,  his  work  on  agriculture,  page 
1220.  A.  D.  1802. 

Grafftn,  F.  G.  his  work  on  agriculture,  page  1220. 
A.  D.  1825. 

Grafting  trees,  1678. 

Grain,  principal,  of  Ireland,  837. 

Grain  drill-machine,  Morton's  improved,  2682. 

Granary,  agricultural,  construction  of,  2858  ;  a  de- 
tached, 2859;  commercial  corn,  2860  ;  to  preserve 
corn  for  many  years,  2861." 

Granary  in  barns  with  threshing  machines,  2857. 

Grasping,  the  action  of,  in  animals,  1895. 

Grass  lands,  breaking  up,  5846 ;  advantages  of, 
5857  ;  disadvantages  of,  5861 ;  that  ought  not  to 
be  broken  up,  5850. 

Grass,  the  cock's  foot,  5601 ;  the  woolly  soft,  5664  ; 
the  fescue,  species  of,  5bi0;  the  meadow  foxtail, 
5673  ;  the  cat's  tail,  or  Timothy,  5681 ;  the  float- 
ing fescue,  5683  ;  the  water  ineadow,  5685 ;  the 
florin,  5687  ;  the  sweet-scented  vernal,  5698  ;  the 
downy  oat,  5699;  the  annual  meadow,  57UO  ;  the 
fine  bent,  5701 ;  the  narrow-leaved  meadow,  5702 ; 
the  hard  fescue,  5707  ;  the  yellow  oat,  5709 ;  the 
forage,  5643  ;  the  hay,  5652.  5680  ;  the  pasturage, 
5693 ;  late  pasture,  5705 ;  waste  of,  on  being 
made  into  hay,  5803. 

Grass,  cutting  second  crops  of,  3169. 

Grass  crops,  cutting,  for  being  converted  into  hay, 
3168. 

Grass-harrow,  5820. 

Grasses  aflfording  the  best  culms  for  straw-plait, 
5764. 

Grasses,  cereal,  culture  of,  4982. 

Grasses,  indigenous,  of  Ireland,  839. 

Grasses,  mixture  of,  in  pastures,  5717 ;  nutritive 
products  of,  5722 ;  pasture,  for  inferior  soils, 
5706 ;  for  inferior  soils  and  upland  situations, 
5710 ;  Sir  H.  Davy's  table  of  the  nutritive  pro- 
ducts of,  5668. 

Grassing  flax,  5909. 

Gravel  for  making  roads,  3642. 

Gravity,  centre  of,  in  the  plough,  2636. 

Gray,  Andrpw,  his  work  on  agriculture,  page  1212. 
A.  D.  1808. 

Graziers,  7734. 

Grecian  agriculture,  products  of,  34. 

Greeks,  agriculture  of  the,  25 ;  beasts  of  labour  of 
the,  32 

Greenland,  rural  economy  of,  566. 

Greenway,  Dr.  James,  his  work  on  agriculture, 
page  1223.  A.  D.  1828. 

Grilses,  7850. 

Grinding,  effect  of,  on  roads,  3577. 

Grinding  fruit  for  cider,  4125. 

Grisenthwaite,  William,  his  work  on  agriculture, 
page  1213.  A.  D.  1820. 

Grist  mills,  3&t2. 

Groshede,  Bishop  of  Lincoln,  his  work  on  agricul- 
ture, page  1206.  A.  D.  1500. 

Grounds,  wet  or  boggy,  drainage  of,  4234. 

Grouse,  the  red,  7559;  the  black,  7560  :  the  wood, 
7561. 

Grub,  the,  7685. 

Grubber,  Kirkwood's  improved,  4955. 

Guaiac,  1464. 

Gudgeon,  7577. 

Guide-posts,  improved,  3724. 

Guillaume.  Ch.,  his  work  on  agriculture,  page  1218. 
A.  D.  1821. 

Guillot,  Julien  Jean  Jacques,  his  work  on  agricul- 
ture, page  121.').  A.  D.  1761. 

Guinea  nen,  7493. 

Guinea  pig,  the,  7366. 

Gum,  excessive  exudations  of,  to  remedy,  4036 ; 
exudations  of,  in  plants,  1701 ;  uses  of,  1397. 

Gum-resins,  1472. 

Gunpowder,  rending  rocks  or  stones  by,  4524. 

Gutter,  a,  4418. 

Gypsum,  as  a  manure,  2295;  the  nature  of,  2297  ; 
operation  of,  2298. 


Habit  of  plants  anomalies  of  the,  1618. 

Habits,  old,  adherence  to,  by  the  illiterate,  7857. 

Hacks  used  in  irrigation,  4403. 


Ha-ha,  the,  or  sunk  fence,  2969. 

Hail,  2375. 

Hainault  mowing,  the,  3172. 

Hair  as  a  manure,  2250. 

Hairs  difler  in  form,  1855,  grow  by  the  roots,  1856 ; 

of  animals,  1851  ;  colour  of,  185-1 ;  durability  of. 

1857. 
Hamburgh,  state  of  the  proprietors  of  free  lands 

near,  603. 
Hamel,   Du  Monceau,  Henry  Lewis  du,  his  works 

on  agriculture,  page  1215.  A.  D.  1750. 
Hammers,  2490. 

Hammocks  of  the  Brazilians,  1239. 
Hampshire,  statistics  of,  7815. 
Handbarrows  used  in  irrigation,  4399. 
Hand-drill,  the  broad-cast,  2576. 
Hand-drilling  machines,  2573. 
Hand-hoe,  the,  2458  ;  for  turnips,  5406. 
Hand-hoeing,  3130. 
Hand-machines,  agricultural,  2537. 
Hand-machines,  the  essential,  2583. 
Hand-raking,  3132. 
Hanover,  agriculture  of,  592  ;  agricultural  societies 

of,  593;  landed  property  in,  594  ;  land  of  religious 

corporations  in,  595;  occupiers  of  land  in,  .596; 

free  landed  property  of,  597 ;  the  large  farmers 

of,  598  ;  farming  of  the  cultivators  of  free  lands 

in,  602 ;  farming  of  the  bauers  of,  605 ;  way  to 

improve  the  agriculture  of,  606. 
Happiness,  the  constituents  of,  7960. 
Hardiness   of  constitution,  advantage  of,    in  live 

stock,  2025. 
Hare,    the,   7364 ;     hare    warren    near   Banstead 

Downs,  7365. 
//«;7f^'s  cow-house  at  Glasgow,  2832. 
Harley,  William,   his  work  on  agriculture,  page 

1214.   A.  D.   1829.  "" 

Harnessing  cattle,  3235. 
Ilaryison,  Gustavus,  Esq.,  his  work  on  agriculture, 

page  1209.  A.  D.  1775. 
Harrow,   the,  2696  ;  the  Berwickshire,  2697 ;  the 

angular-sided  hinged,  2698 ;  the  grass  seed  rhom. 

boidal,  2G99;  the  levelling,  2701;  Morton's  re. 

volving  brake,  2702,  2703;  the  brush,  2705;  the 

only  essential,  2706. 
Harrowing,  3261. 
Harrows,  circular,  7787 ;  Finlayson's  self-cleaning, 

2657. 
Hartig,  Fr.  Grafen  von,   his  work  on  agriculture, 

page  1219.  A.  D.  1786. 
Hartiz,   Georges   Louis,  his  work  on  agriculture, 

page  1219.  A.  D.  1790. 
Hartlib's  Legacy,  252. 
Hartlib,   Samuel,  his  works  on  agriculture,  page 

1207.  A.  D.  1651. 
Harvest  waggon  of  Cornwall,  the,  7825. 
Hash,  the  Sithney,  2716. 
Uast/er,  F.  W.,  liis  work  on  agriculture,  page  1215. 

A.  D.  1756. 
Hatches,  4410. 

Hawks  and  hunting  birds,  7568. 
Hay,  mode  of  drying,  in  the  Hebrides,  7859  j  salt- 
ing of,  5808. 
Hay-barn,  the,  2856. 
Hay-binding  machine,  2561. 
Hay  fanners,  7737. 
Hay.knife,  the,  2484. 
Haymaking,  general  rules  for,  J799 ;  in  Middlesex, 

5792 
Hay-rake,  the,  2450. 
Hay.stack,  proper  size  for  the,  3278 ;  the  building 

of,  3286 ;  of  Middlesex,  3287.  5801. 
Hay-stands,  2910. 
Hay  swoop,  the,  2729. 
Hay.tedding  machine,  the,  2728.  5800. 
Hay-tea,  to  make,  5809. 
Hai/ward,  Joseph,  his  work  on  agriculture,  page 

V213.  A.  D.  1825. 
Haxzi,  M.  do,  his  works  on  agriculture,  page  1220. 

A.  D.  1825,  1826, 1828. 
Head  of  a  meadow,  4423. 
Head  driver  of  slaves  in  Jamaica,  1202. 
Head  main,  4411. 

Heading  down  on  resinous  trees,  3999. 
Headrick,  James,  his  works  on  agriculture,  page 

1212.  A.D.  1807. 
Heads  of  loose  stones  for  confining  rivers,  4379. 
Heads  for  the  confinement  of  water  in  artificial 

lakes,  4378. 
Health  of  domestic  animals,  how  to  preserve,  £082. 
Heat,  a  certain  quantity  of,  necessary  for  animals, 
2075 ;    influence  of,    on  the   vital  principle    of 

plants,  1659  i  the  nature  of,  2314  i  radiated  by  the 
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6un  to  the  earth,  2315  j  reflected  back  by  dense 
clouds,  2316;  arrested  by  fogs,  2317. 
Heath  lands,  improvement  of,  +535. 
Hebrides,  statistics  of  the,  7859. 
Hedge,  after  management  of  the,  2982—2986.  3020. 
Hedge  and  bank,  the,  3027. 

Hedge,  breasted  over,  after  management  of,  3023. 
Hedge  and  dead  hedge,   the,  3031. 
Hedge  and  ditch,  the  single,  2996  ;  Stephens's  mode 
of  forming    and    planting,    2997;   with    belt,  of 
planting,  3036  ;  with  row  of  trees,  3U34. 
Hedge  fences,  2972. 
Hedge  in  the  face  of  a  bank,  3028;   in  the  middle  or 

in  the  face  of  a  wall,  ."1)33. 
Hedge  and  wall  fence,  3032. 
Hedge-bills,  '-2ib9. 
Hedger,  7714. 
Hedge-row  timber,  neglected,  to  improve,,4027 ;  ob- 

jections  to,  i'.'OO. 
Hedges,  Stephens's  opinion  on  planting  trees  in, 

303r( 
Hedges,  cutting,  with  a  knife,  7843. 
Hedges,    filling    up   gaps    in,    2993 ;    forming    in 
curved  lines,  3007  ;  gates  and  gate  posts  in,  3019. 
Hedges,  dead,  2973  ;  how  made,  2974. 
Hedges,  live,  2975 ;  old  management  of,   2987  ;  to 
mend  the  defects  of,  2994;  cutting   over,  2988. 
3021 ;  the  plashing  of,  3025  ;  the  laying  of,  3026; 
operation  of  cleaning,  3012;  pruning,  3L;13  ;  pro- 
tecting fence  for,  3015 ;  protecting  by  a  paling, 
3016;   protecting  by  stake  and  rise,   3017;  pro- 
tecting by  a  turf  wall  and  single  rail,  3018;  the 
proper  choice  of  plants  for,  2976 ;  age  at  which 
they  ought  to  be  used,  2978  ;  size  of,  2979  ;  assort, 
ing  of,  2980  ;  dressing  and  pruning  of,  before  they 
are  put  into  the  earth,  2981 ;  with  posts  and  rails, 
3030;  preparation  of  the  soil  for,  2977;  season  of 
planting,  3008  ;  implements  for  forming  and  ma- 
naging, 2998  and  3010. 
Hedge-shears,  2486. 
Hedging  and  ditching,  3205. 
Hegemon,  Philibert,  his  work  on  agriculture,  page 

1214.  A.  D.  1583. 
Hemp,  5982;  soils  for,  5923  ;  sowing,  ,';925  ;  taking 
the  crop  of,  5926 ;    produce  of,    5931 ;  uses  of, 
5932 ;  culture  of,  in  Russia,  677 ;  use  ot,  in  Egvpt, 
1081. 
Hen,  see  Cock  and  hen,  7439. 
Henderson,  Robert,  his  work  on  agriculture,  page 

1212.  A.  I).  1811. 
Hep&ticse,  1331. 

Herbs,  oleraceous,  of  temperate  climates,  1786. 
Herding,  3232. 

Herefordshire,  statistics  of,  7794. 
Heresbachius,  Conradus,  his  work  on   agriculture, 

page,  1219.  A.  D.  1578. 
Hermbst'ddt,    Sgm.  F.,    his  work  on    agriculture, 

page  1220.  A.  1).  1803. 
Heron,  the,  destructive  to  young  salmon,  3890. 
Herring  fishery,  3876. 
Hertfordshire,  statistics  of,  7782. 
Hcsiod,  his  writings,  26. 
Ih-sson,   Jacques,    his  work  on  agriculture,  page 

A.  D.  1214.   A.  D.  1569. 
Highland  Society  of  Scotland,  the,  7918. 
Uiggi7is,  Jesse,  his  work  on  agriculture,  page  1223. 

A.  D.  18'-'8. 
Hills,  improvement  of,  4514. 
Hills  and  mountains,  to  measure  the  elevations  and 

shapes  of,  3350. 
Hiltcnhmnd,  Ant.  his  work  on  agriculture,  page 

1219.  A.  D.  1784. 
Hinds   in   East  Lothian,  7834;  plan  of  maintain, 
ing,  in  the  best  cultivated  districts  in  Scotland, 
4870. 
Hindustan,  climate  and  seasons  of,  890;  surface  of, 
891  ;  soil  of,   892  ;  landed  property  in,  893  ;  agri- 
cultural i)roducts  of,  8n4  ;  fruits  of,  909;  natural 
pastures  of,  910  ;    live  stock  of,   911;  implements 
and  operations  of  agriculture  in,  919  ;  artificial 
watering  in,  921 ;  culture  in  the  hilly  districts  of, 
924  ;  harvests  in,  925. 
Hinny,  the,  6738. 
llitt,  Thomas,  his  work  on  agriculture,  page  1208. 

17G0. 
Hives,  best  material  and  form  for,  7605 ;  size  of, 
7606 ;    Polish,   7607 ;    protecting   from  the  cold, 
7609;  taking  the  honey  from,  7611. 
Hoe  and  castor  wheel,  the,  2675. 
Hoe,  the  Dutch,  2460 ;  the  thrust,  2451 ;  the  Spa- 
nish, 2452.  ;  the  pronged,  513. 
Hoe-furk,  2463. 
Hoe  scythe,  the,  2676. 


Hoeing  between  rows  of  crops,  3131. 

Hoes,  improvements  in,  2459. 

Hoffman,  A.,  his  work  on  agriculture,  page  1220. 
A.  D.  1809. 

Hofmann,  Gli.  Bd.  Freyherr  von,  his  work  on  agri- 
culture, page  1219.  A.  D.  1784. 

Hogs  of  Buckinghamshire,  7783. 

Hog  sties,  2837. 

Holdic/i's  classification  of  weeds,  6205. 

Holditch,  Benjamin,  his  work  on  agriculture,  page 
1213.  A.  D.  1825. 

Holland,  climate  of,  425;  landed  property  of,  426; 
agriculture  of,  427  ;  field  implements,  buildings, 
and  operations  of,  428  ;  simple  fieldgate  of,  428. 

Holland,  Henry,  Esq.,  M.  D.,  his  work  on  agricul- 
ture, page  1212.  A.  D.  1807. 

Hollowncss  in  trees,  to  remedy,  4032. 

Holt,  John,  his  works  on  agriculture,  page  1210. 
A.  D.  1795. 

Home,  Francis,  M.  D.,  his  work  on  agriculture, 
page  1208.   A.  D.  1757. 

Home,  Henry,  his  work  on  agriculture,  page  1209. 
A.  U  1776. 

Homer,  Henry,  his  works  on  agriculture,  page  1208. 
A.  D.  1766. 

Honey,  Polish,  its  three  classes,  655. 

Honey-bee,  see  Bee,  7602. 

Honey-dew  in  plants,  1695. 

Hood,  U'homas  Sutton,  Esq.,  his  work  on  agricul- 
tiu-e,  page  1212.   A.  D.  1805. 

Hoofs  of  animals,  1863. 

Hop,  the,  5997  ;  varieties  of  the,  6000  ;  soils  for  the, 
6002  ;  planting  of  the,  6008  ;  after  culture  of  the, 
6016  ;  dressing  the  plants  of,  6021 ;  taking  the  crop 
of  the,  6036;  produce  of  the  crop  of  the,  605C  ; 
use  of  the,  6054;  diseases  of  the,  6056 ;  substitute 
for  the,  6072. 

Hop,  the  insects  injurious  to  the,  7671. 

Hop  farmers,  7731. 

Hop  flea,  the,  7672. 

Hop  louse,  the,  7673. 

Hop-poles,  setting,  6026. 

Hops,  culture  of,  in  the  reign  of  Henry  VIII.,  217 ; 
culture  of,  in  the  Netherlands,  484 ;  drying,  6041 ; 
bagging,  6044  ;  duty  on,  6064. 

Horn  as  a  manure,  2249. 

Hornby,  Thomas,  Esq.,  his  work  on  agriculture, 
page  1213.   A.  D.  1815. 

Horned  cattle,  6773  ;  the  ox  or  bull,  6774 ;  varieties 
of^6775 ;  wild  varieties,  6775 ;  bondssus  and  bison, 
67/5  ;  varieties  of  the  European  cow,  6776;  uris, 
or  cows  of  Lithuania,  6776  ;  diversity  of  milk  in 
cows,  6777  ;  varieties  of  the  cultivated  ox,  6778  ; 
long-horned  or  Lancashire  breed,  6779;  short 
horn  or  Dutch  breed,  6780;  Holderness,  Tees, 
water,  Yorkshire,  Durham,  and  Northumberland 
breeds,  6780  ;  middle-horned  breeds  —  Devons, 
Sussexes,  and  Herefords,  6782;  Devonshire  cattle, 
6783;  Sussex  and  Herefordshire  cattle,  6785; 
polled  or  hornless  cattle,  6786;  Galloway  cattle, 
6786;  Suffolk  duns,  6788  ;  Ayrshire  cattle,  6789; 
origin  of,  6790  ;  size,  6791 ;  shape,  6792  ;  qualities 
of  an  Ayrshire  cow,  6794  ;  Higliland  cattle,  6795  ; 
Argyleshire  cattle,  6796;  Fifeshire  cattle,  6798} 
Aberdeenshire  cattle,  6800;  Alderney  cattle, 
6802  ;  Irish  cattle,  6803  ;  wild  cattle,  6'504;  habits 
of,  6805;  calving,  6806;  castration  of  the  calf, 
6807 ;  killing  the  calf,  6808 ;  criteria  of  a  well 
made  bull,  6809;  criteria  of  excellence  in  neat 
cattle  in  general,  6810 ;  criteria  of  an  ox  well 
adapted  to  labour,  6811;  criteria  of  a  beautiful 
cow,  6812;  Culley's  marks  of  a  good  cow,  6813; 
criteria  of  excellence  as  derived  from  colour, 
6814;  criteria  of  age,  6815;  terms  applied  to  dif- 
ferent ages,  6816 ;  natural  duration  of  life  with 
the  bull  and  cow,  6817  ;  breeding,  6818  ;  rearing, 
6827  ;  fattening  calves  by  suckling,  6843;  fatten- 
ing cattle,  6852 ;  Booth's  establishment  for  fat- 
tening cattle  at  Brentford,  6S61 ;  management  of 
cows  kept  for  the  dairy,  6863 ;  Harley's  dairy 
establishment  at  Glasgow,  6882;  the  London 
dairies  of  Tnost  eminence,  6s<j6;  defects  of  the 
London  dairy  establishments,  6907  ;  working  of 
oxen,  6908  ;  harness  for  labouring  cattle,  6911 ; 
shoeing  of  oxen,  6913 ;  anatomy  and  physiology 
of  the  bull  and  cow,  6921 ;  diseases,  6938. 
Horns  of  animals,  1859;  the  markings  of  the,  1860; 

colour  of  the,  1861. 
Horns,  and  similar  parts,  composition  and  use  of, 

1867,  1868. 
Horse,  the,  6216;  varieties  of,  6218;  the  Arabian-, 
6219;  European  varieties  of,  6220 ;  the  .Spanish, 
6221;  the  French,  6222;  the  Flemish,  6223;  the 
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Dutch,  6524 ;  the  German,  6225 ;  the  Polish,  6226; 
the  Russian,  6227;    the  Swedish,  6228;   British 
varieties  of  saddle,  6229 ;    the  racer,  6230 ;   the 
hunter,  6232;   the  improved  hackney,  6233 ;  the 
old  English  road,  6234 ;  the  Irish  road  or  hunter, 
6236  ;  the  British  varieties  of  saddle,  of  more  in- 
ferior description,  6237  ;  British  varieties  of  war 
or  cavalry,  623M  ;  varieties  of  draught,  6239 ;  the 
black,  6240  ;  the  Cleveland  bays,  6241 ;  the  Suf- 
folk   punch,    6242;    the    Clydesdale,  6243;    the 
Welsh,  6244  ;  the  Galloway,  6245  ;  smaller  horses 
of  the  Highlands  and  isles  of  Scotland,  6246. 
Horse,  organology  or  exterior  anatomy  of  the,  6247; 
organs  of  the   head,  6249;    the  cars,  6250;   the 
forehead,  6251  ;  the  eyes,  6252;  the  face,  6255; 
the  muzzle,  6257  ;  the  lips,  6258  ;  the  teeth,  6260; 
organs  of  the  neck,  6261  ;  organs  of  the  trunk  or 
carcass,  6265;  the  shoulders,  6266;  the  withers, 
6268  ;  the  breast  or  counter,  6269 ;  the  back,  6270 ; 
the  loins,  6271 ;  the  croup,  6272  ;  the  flank,  6273  ; 
the  belly,  6274;  the  whirlbone,  6275;  the  stifle, 
6276;  the  fore  extremities  or  legs,  6277  ;  the  arm, 
6278 ;  the  knee,  6280  ;  the  cannon  or  shank,  6282  ; 
the  pastern  and  fetlock,  6284;   the  feet,  6286; 
the  hinder  extremities,  6291 ;  colour,  6294 ;   co- 
lour as  a  criterion  of  mental  and  personal  qua- 
lities, 6298. 
Horse,  bony  anatomy  or  osseous  structure  of,  6299 ; 
bones  of  the  head,  6300;  bones  of  the  face,  6301  ; 
teeth,  6302;  the  trunk,  6306;    the  limbs,  6313; 
general  functions  of  the  bony  skeleton,  6329. 
Horse,  anatomy  and  physiology  of  the  soft  parts  of, 
.6333;  appendages  to  bone,  6334 ;  muscles,  6340; 
tendons,  6341 ;    blood-vessels,  6343 ;   absorbents, 
6352;   nerves,  6353;  glands,  6356;   integuments, 
6357  ;  the  brain,  6366 ;  ears,  6367  ;  the  eye  and  its 
appendages,  6370 ;   nose  and  sense  of  smelling, 
6379;  the  mouth,  6381 ;  the  tongue,  6383;  sense 
of  tasting,  63S4  ;  the  voice,  6387  ;  the  neck,  6389 ; 
the  chest,  6391 ;  the  heart,  6394 ;  circulation  of 
the  blood,  6395;  lungs,  6396;  respiration,  6397; 
the  abdomen,  6398 ;  the  foetal  colt,  6412 ;  the  foot, 
6416. 
Horse,  diseases  of,  6422 ;  general  remarks  on  the 
healthy  coiidition  and  diseased  state  of,  6423 ;  in. 
flammatory  diseases    of,    6426 ;    diseases  of  the 
head,  6438  ;  diseases  of  the  neck,  6449  ;  diseases 
of  the  chest,  6462 ;  diseases  of  the  skin,  6487 ; 
diseases  of  the  extremities,  6497  ;  diseases  of  the 
feet,  6517. 
Horse,  veterinary  operations  on,  6530 ;    treatment 
of   wounds,   6531 ;     giving   balls,    6532 ;    giving 
drinks,  6533  ;    fomentations  and  poultices,  6534; 
setons,    6537;    rowels,    6538;     blistering,    6539; 
firing,  6542  ;  clystering,  6543  ;  physicking,  6544  ; 
castration,  nicking,  docking,  &c.,  6546 ;  bleeding, 
6547. 
Horse.    Veterinary  pharmacopoeia,  6548. 
Horse.    Shoeing,  6594 ;  improved  shoe  for  general 
use,  6595  ;  injurious  effects  of  bad  shoeing,  6596  ; 
improved  shoe  on  the  present  plan,  6598  ;  to  pre- 
pare the  foot  for  the  application  of  the  shoe,  6599  ; 
Ehoes  for  the  hind  feet,  6600;  the  bar  shoe,  6601  ; 
the  hunting  shoe,  6602;  the  racing  shoe,  6603; 
glass  shoes,  6604  ;  frost  shoes,  6605  ;  high  calkins, 
6606;  shoeing  of  diseased  feet,  6607;  horse  pat- 
tens, 6608. 
Horse,  criteria  of  the  qualities  of,  for  various  pur. 
poses,  6609;  of  action,  6611  ;  of  hardihood,  6612  ; 
of  spirit,  6613;  of  a  race-horse,  6614  ;  of  a  hunter, 
6615}   of  a  hackney,  6616;    of  a  cavalry  horse, 
6617  ;  of  road  horses  for  quick  draught,  6618  ;  of 
a  dray-horse,  6619  ;  of  a  waggon  horse,  6620  ;  of 
a  horse  peculiarly  adapted  to  the  labours  of  agri- 
culture, 6621 ;  of  a  horse's  age,  6625. 
Horse,  breeding  of,  6629 ;    choosing  the  parents, 
6631  ;    properties  required   in  a  breeding  mare, 
6632;  age  proper  for  breeding,  6634;  season  for 
the  generative  process,  6636  ;  to  bring  a  mare  in 
season,  6639  ;  treatment  of  a  pregnant  mare,  6640. 
Horse,  rearing  of,  6644  ;  treatment  of  the  mare  till 
she    has  weaned    her    foal,  6645 ;   treatment  of 
weaned  foals,  6647  ;  time  for  gelding  colts,  6650. 
Horse,  training  of,  6653 ;  directive  language  used 
to,  6654;  of  saddle  horses,  6656;  backing,  6657; 
teaching  the  different  movements  of   walking, 
trotting,  galloping,  and  ambling,  6658 ;  of  coach 
horses,  6668  ;  of  cart  and  plough  horses,  6670. 
Horse.  Horsemanship,  6671  ;  manege  riding,  6672  ; 
the  art  of  proper  riding,  6673 ;   use  of  the  curb 
bridle,  6674  ;  best  form  of  saddle,  6675 ;  to  mount 
with  ease  and  safety,  6676  ;  a  graceful  and  proper 
scat,  6677  ;  to  sit  a  vicious  horse,  6678 ;  to  manage 


an  unruly  horso,  6679 ;  advantage  of  spurs,  6680; 
what  should  be  done  previously  to  mounting, 
6681  ;  dismounting,  6682 ;  the  jockey  mode  of 
riding,  6683. 
Horse,  feeding  of,  6684  ;  food  of  British  horses,  6685 ; 
hay,  6686 ;  grain,  6687  ;  pulse,  6683 ;  roots,  6H89  ; 
mixtures,  6690  ;  cooked  food,  6691  ;  quantity  of 
food,  6692;  3  horse  in  full  work,  6694;  watering. 
6695.  *" 

Horse,  stabling  and  grooming,  6697;  the  stable, 
6698  ;  form  of  the  rack  and  manger,  6702 ;  stalls, 
6703;  litter,  6705;  clothing,  6707;  grooming  or 
dressing,  6708  ;  the  curry-comb,  6709  ;  care  of  the 
legs  and  feet,  6710;  care  of  the  furniture  and 
trappings,  671 1 ;  exercising,  6712. 
Horse,  management  and  working  of,  6714;  ma- 
naging and  working  race-horses,  6715  ;  treatment 
of  a  race-horse  in  low  flesh,  6716;  treatment  of, 
in  good  flesh  and  spirits,  6717  ;  choice  of  a  rider, 
6718  ;  whipping  the  horse,  6719 ;  running  on  level 
smooth  ground,  6720 ;  riding  up  hill,  6721  ;  after 
management,  6723 ;  treatment  when  the  race  is 
over,  6724  ;  managing  and  working  of  the  hunter, 
6725  ;  physicking  of  hunters,  6728  ;  working  and 
managing  of  hackneys  or  riding  horses,  6723 ; 
working  and  managing  horses  in  curricles,  6741 ; 
working  and  managing  cart  and  waggon  horses. 
6743. 
Horse  of  Arabia,  886.  2057  ;  of  India,  2058. 
Horses,  breed  of,  in  the  time  of  Elizabeth,  227; 
breeding  of,  in  the  time  of  Henry  V]  11.,  218  ;  of 
the  Cape  of  Good  Hope,  1130  ;  draught,  of  Clydes. 
dale,  7842;  description  of,  required  by  the  farmer, 
4833:  of  Egypt,  1086;  of  Galloway,  7840  ;  of  the 
Hebrides,  7859  ;  the  Hungarian,  634  ;  the  La- 
narkshire, 7842;  of  Leicestershire,  7798;  of  Perth- 
shire, 7849  ;  labour  of,  in  a  day,  3238  ;  large,  for 
farmers,  Davis's  objections  to,  4834 ;  laws  for 
turning,  to  grass  in  Scotland  during  the  16th  cen. 
tury,  229. 

Horse-hoe  and  drill-plough,  W'ilkie's,  2668. 

Horse-hoe  and  harrow,  Amos's  expanding,  2674. 

Horse.hoe  for  turnips,  5404. 

Horse-hoeing,  3264. 

Horse-hoes,  2665  ;  the  only  essential,  2677;  Weir's 
expanding,  2669;  Blaikie's  inverted,  2670;  the 
Scotch,  2671;  the  Northumberland,  2672;  and 
drill-harrow,  Wilkie's,  2666;  Finlayson's  self- 
cleaning,  2667. 

Horse-rake,  the  common  or  Norfolk,  2724. 

Horse-raking,  3271. 

Horse  roads,  o536. 

Hurtus  Britannicus,  the,  of  1829, 1822. 

Hot  water,  incubation  of  chickens  by,  7464. 

Hottentots,  huts  of  the  unimproved,  1135  ;  cattle  of 
the,  1136. 

Houghton,  John,  F.  R.  S.,  his  work  on  agriculture, 
page  1207.   A.  I).  1681. 

Hours  of  consecutive  labour  to  which  animals  are 
subjected,  3237. 

House-cricket,  7691. 

Housekeeping,  hints  respecting,  4922. 

Housing  crops,  32yO. 

Hubcr,  Francis,  his  work  on  agriculture,  page  1220. 
A.  D.  1796. 

Iluber,  M.,  his  work  on  agriculture,  page  1220.  A.D. 
1825. 

Huber,  P.,  his  works  on  agriculture,  page  1220.  A.D. 
1801. 

Hummeling  barley,  cheap  method  of,  2799. 

Hunimeling  machine,  Mitchell's,  2797. 

Hummeling  mashes,  hand,  2800. 

Hunger,  the  cause  of,  and  means  of  allaying,  1964. 

Hunt,  Charles  Henry,  Esq.,  his  work  on  agriculture, 
page  1212.   A.  U.  1810. 

Hunter,  Alexander,  M.  D.,  F.  R.  S.,  L.,  and  E.,  his 
works  on  agriculture,  page  1209.  A.  D.  1770. 

Hunting  and  Ashing  as  the  only  means  of  subsist- 
ence, geographical  extension  of,  1257. 

Huntingdonshire,  statistics  of,  778.5. 

Hurdles,  3046  ;  ornamental  wooden,  3047  ;  iron,  3048. 

Hurdling  off  clover  crops,  5.061. 

Huxard,  .lean  Baptiste,  his  works  on  agriculture, 
page  1217.  A.  D.  1794. 

Hybrids,  1631. 

Hydrogen  in  animals,  1919. 

Hvgrometer,  use  of  the,  2419;  Professor  Leslie's, 
2425 ;  the  steel-yard,  2422 ;  the  hair,  2424. 


Ice,  2378. 

Iceland,  rural  economy  of,  5S6. 
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II  Fattore  di  Campagna.  Anon,  page  1222.  A.D.1826. 
Implements,  agricultural,  choice  of,  4852;  the  fun- 
damental,  2584;   invention  of,  10;    for  forming 
and  managing  hedges,  2998.  3010 ;  of  husbandry 
among  the  Anglo-Saxons,  203  ;  after  the  Norman 
conquest,  206  ;   of  irrigation,  4392 ;    pronged  til- 
lage, 2650 ;   the  only  essential,  2664 ;    tillage,  of 
agriculture,  2585. 
Impregnation,  in  birds,  1975  ;  in  fishes  and  reptiles, 
-   1976 ;  in  insects,  1977. 
Impregnation  of  the  seed,  1625 ;  changes  consequent 

upon,  1636. 
Improvements,  execution  of,  4600 ;  general  cautions 

respecting  the,  4616. 
Incisions  in  trees,  1673. 

Independence  the  grand  object  of  labour,  7957. 
Indigo  the  finest  of  vegetables  blue  for  dyeing,  1415. 
Indigo  plant,  the,  in  Hindustan,  896. 
Indigo  of  the  West  Indies,  1214. 
Inflorescence  of  plants,  1325. 

Insects,  injurious  to  agriculture,  7643 ;  physiology 
ofV  7644 :  arrangement  or  classification  of,  7650 ; 
Mandibuiata,  7652 ;  Trichdptera,  7652 ;  Hj-menop- 
tera,  7652 ;  Cole6ptera,  7652  ;  Orth6ptera,  7652 ; 
Neurdptera,  7653;    Haustell^ta,  7653;   Lepid6p- 
tera,  7653;  Diptera,  7653;    A'ptera,  7653;    He- 
miptera,  7653  ;  Hom6ptera,  7653. 
Insects  injurious  to  live  stock,  7655 ;  to  the  horse, 
7656 ;  to  homed  cattle,  7657  ;  to  sheep,  7658 ;  to 
fish,  7659. 
Insects  injurious  to  vegetables,  7660 ;  to  wheat,  7661 ; 
to  rye,  7662;  to  barley,  7663;  to  oats,  7664;  to 
peas,  7665  ;  to  beans,  7666  ;  to  turnips,  7667  ;  to 
hops,  7671;  to  clover,  7675 ;  to  pastures,  7676 ;  to 
cabbages  and  other  esculent  vegetables,  7679 ;  to 
fruit  trees,  7680 ;  to  plantations,  7631. 
Insects  injurious  to  food,  clothing,  &c.,  7689;  the 
cock-roach,  7690  ;   the  house-cricket,  7691 ;    the 
bacon-grub,  7692. 
Insects,  operations  for  subduing,  7695 ;  preventive 
operations,  7695 ;  palliative  operations,  7697 ;  by 
enticement,  7698 ;  the  turnip  net,  7699 ;  the  lime- 
duster,  7700  ;  amongst  grain,  7701 ;  hand-picking, 
7702 ;  catching  the  perfect  insect,  7703. 
Insects  injurious  to  trees,  to  destroy,  4037. 
Instinct  of  plants,  1669. 

Instruments,  essential,  of  labour,  2495 ;   the  only 
essential  scientific,  2521 ;  scientific,  2496 ;  used  in 
agriculture,  the,  2476. 
Integuments  of  the  seed  of  plants,  1341. 
Interest  the  grand  mover  of  animals,  2069. 
Introsusception  of  nourishment  by  plants,  1538. 
Inverkeithing  Club,  the,  7848. 
Inverness-shire,  statistics  ot^  7857. 
Iodine  in  sponge,  1926. 
Ipecacuana  plant,  the  true,  1234. 
Ireland,  state  of  agriculture  in,  807;  during  the  13th, 
14th,  and  15th   centuries,  808;    in  the  reign  of 
James  I.,  809 ;  after  the  rebellion  of  1641,  812 ; 
in  the  beginning  of  the  present  century,  815  ;  cli. 
mate  of,  816 ;  territorial  surface  of,  8l7 ;  soil  of, 
818 ;  the  bogs  of,  819 ;  landed  property  in,  821 ; 
circumstances  in  favour  of,  822 ;  leases  in,  823 ; 
fanning  in,  824 ;  rent  of  land  in,  825 ;  the  nine 
agricultural  districts  of,  826 ;  agricultural  imple- 
ments and  operations  of,  836  ;  principal  grain  of, 
837 ;  the  potatoes  of,  838  ;  indigenous  grasses  of, 
839 ;  dairies  of,  841 ;  cause  of  the  depressed  state 
of  agriculture  in,  842  ;  condition  of  the  labourers 
of,  844;  contradictory  circumstances  of,  845;  sys- 
tem of  under-letting  lands  in,  847  ;  the  tithes  in, 
848 ;  fertility  of,  856  ;  progress  of  agriculture  in, 
857 ;  general  view  of,  7862. 
Iron  in  animals,  1933. 

Irrigating  a  meadow  from  both  sides  of  a  river,  4138 ; 
an  irregular  ^surface  from  one  side  of  a  river, 
4439. 
Irrigation,  4381 ;  antiquity  of,  4-382 ;  theory  of,  4385 ; 
implements  made  use  of  in,  4392 ;  of  arable  lands, 
4460 ;  artificial,  4429 ;  in  Cambridgeshire,  7786. 
Irrigation,  necessity  of,  2203 ;  surface,  2204 ;  sub- 
terraneous, 2206 ;  rationale  of,  2212 ;  by  sea-wa- 
ter, 4445  ;  expense  of,  4446  ;  objections  to,  4447 ; 
the  principal   impediments  to,  4448 ;  the  form- 
ation and   arrangement  of  surfaces   for,  4449 ; 
Parkinson's    opinion    on,    7802 ;    subterraneous, 
4461 ;  in   Britain,  4462  ;  terms  made  use  of  in, 
44(W ;  a  very  complete  example  of,  4440 ;  in  Wilt- 
shire, 7817. 
IrritabiUty  of  plants,  1667. 
Island,  a  floating  one,  1180. 

Italy,  agriculture  of,  during  the  middle  ages,  180 ; 
climate  of,  161 ;  sui£ace  of,  165 ;  soil  of,  166 ;  na- 


tive productions  of,  167 ;  present  stale  of  agricul- 
ture in,  2G0;  writers  on,  261. 


Jackall,  the,  of  Hindustan,  918. 

Jacob's  opinion  of  the  farm  at  Moegelin,  582 ;  of  the 

agriculture  of  Saxony,  613. 
Jamaica,  description  of,  1199 ;  landed  property  in. 

1200;  agricultural  operations  of,  1210;  agricultu 

ral  productions  of,  1211 ;  the  clovers  of,  1223 

vermin  of,  1224. 
Japan,  climate  and  surface  of,  956;  soil  of,   957 

agriculture  in,  958 ;  live  stock  of,  959. 
Java,  agriculture  of,  940  ;  landed  property  in,  941 

crops  raised  by  the  farmer  for  home  consumption 

in,  942 ;   crops  raised  by  the  colonists  of,  942 ; 

live  stock  of,  944 ;  implements  and   instruments 

of,  945  ;  the  poison  tree  of,  946  ;  roads  of,  947. 
Jennings,  James,   Esq.,   his  work  on  agriculture, 

page  1214.    A.  D.  1830. 
Jersey,  statistics  of,  7827. 
Jews,  agriculture  of  the,  18. 
Johnson,   Cuthbert  William,    F.  L.  and  H.  S.,  his 

work  on  agriculture,  page  1213.  A.  D.  1820. 
Johnstone,  John,    his  work   on  agriculture,  page 

1211.  A.  D.  1797. 
Joints,  the  true,  of  the  bones  of  animals,  1890. 
Jones's,  kiln-drying  apparatus,  2532. 
Journal  d' Agriculture,  &c.,  des  Pays-Bas,  &c.  Anon. 

page  1218.  A.  D.  1S16— 1830. 
Journal  de  la  Soci^tiS  d'Agronomie  pratique,  &C1. 

Anon,  page  1219.  A.  D.  1829. 
Journeyman  agriculturist,  7713. 
Juan  Fernandes,  the  island  of,  1246.  . 
Juice,  the  proper,  of  plants,  1496. 
Juice,  proper,  descent  of  the,  in  plants,  1561. 
Juices,  flux  of,  in  plants,  1699. 
Juices,  vegetable,  circulation  of,  1579. 
Junctions,   motionless,  of  the  bones  of  animals, 

1889. 


Kaimes,  Lord,  his  description  of  the  tenantry  of 
Scotland,  791. 

Keeping  orchard  fruit,  4121. 

Keith,  George  Skeene,  D.D.,  his  work  on  agricul- 
ture, page  1212.  A.  D.  1811. 

Kelp  in  the  Hebrides,  7859;  manufacture  of,  6188. 

Kennedy,  Lewis,  Esq.,  his  works  on  agriculture, 
page  1214.  A.  U.  1828. 

Kent,  Nathaniel,  his  works  on  agriculture,  page 
1209.  A.  D.  1775, 

Kent,  statistics  of,  7780. 

Kentish  or  Herefordshire  wheel,  2631. 

Kerr,  Robert,  F.  R.  and  A.  SS.,  his  work  on  agri- 
culture, page  1212.  A.  D.  1809. 

Kerry,  statistics  of,  7881. 

Kidneybean,  the,  5287. 

Kildare,  statistics  of,  7868. 

Kilkenny,  statistics  of,  7867. 

Killing  animals,  effect  of  the  mode  of,  on  their 
flesh,  2092  ;  the  Jewish  modes  of,  2096 ;  prepar- 
ation before,  2098. 

Kiln-drying  oats  and  other  corns  in  the  straw, 
5142. 

Kincardineshire,  statistics  of,  7851. 

King's  county,  statistics  of  the,  7869. 

Kinross-shire,  statistics  of,  7847. 

Kircudbrightshire,  statistics  of,  7840. 

Kirkpatrick,  H.,  his  work  on  agriculture,  page 
1211.  A.  D.  1796. 

Kirwan,  Richard,  LL.  D.,  &c.,  his  work  on  agri. 
culture,  page  1211.  A.  D.  1796. 

Kitchen-garden,  2916. 

Kleine  Schriften  zur  stadt  und  Landwirthschaft, 
&c.  &c.     Anon,  page  1219.  A.  D.  1791. 

Knapp,  J.  L,  Esq.  F.  L.  and  A.  SS.,  his  work  on 
agriculture,  page  1212.  A.  D.  1804. 

Knight,  George,  his  system  of  paving  roads,  3720. 

Knight's  opinion  respecting  cider-making,  4129. 

Knollwall  farmery,  4164. 

Knowledge,  utiUty  of,  7935. 

Kops,  M.,  his  work  on  agriculture,  page  1220.  A.  D. 
1828. 

Krantz,  Guillaume,  his  work  on  agriculture,  page 
1220.  A.  D.  1797. 

Krunitz,  3.  G.,  his  work  on  agriculture,  page  121SI 
A.  D.  1773. 

Kylanderie,  the,  511. 
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Labdanum,  1460. 

Labour,  farm  atrangement  of,  4910  ;  rules  for  the, 

4913. 
Labour,  the  rate  of,  4905. 
Labourers  of  Ireland,  condition  of,  844. 
Labourers  on  a  Jamaica  sugar  estate,  1203. 
Labourers,  proposals  for  the  well-being  of,  7964. 
Labourers  required  on  a  farm,  4877. 
Lac,  1469. 
Lacoste,  his  work  on  agriculture,  page  1217.  A.  D. 

1801. 
Ladder,  the  common,  2538. 
Ladies'  mantle,  the  common  and  alpine,  5642. 
Ladnar,  of  Kroy,  in  Yorkshire,  his  work  on  agri- 
culture, page  1208.  A.  D.  17G4. 
Ladrone  Isles,  the,  1057. 
Lafaillc,  Clement,  his  works  on  agriculture,  page 

1215.  A.  D.  1762. 
Laffenas,  Barthelcmy  de,  his  work  on  agriculture, 

page  1214.  A.  D.  1604. 
Lajons,  M.  de,  his  work  on  agriculture,  page  1218. 

A.  D.  1821. 
Lakes,  method  of  draining,  4275. 
Lama,  7386. 
Lambert,  Joseph,  Esq.,  his  work  on  agriculture, 

page  1214.  A.  D.  1829. 
Lambing,  early,  how  to  promote,  2089. 
La7>ioigno7i,  Malesherbes,  Chretien  Guillaume,  his 

work  on  agriculture,  page  1217.  A.  D.  1791. 
Lampadius,  Augusto  Guglielmo,  his  work  on  agri- 
culture, page  1222.  A.  D.  1811. 
Lanarkshire,  statistics  of,  7842. 
Lancashire,  statistics  of,  7812. 
Land,  extent  of,  suitable  for  a  farm,  4781. 
Land,  improvement  of,  by  water,  4880. 
Land,  modes  of  dividing,  3'Ml ;  new-warped,  the 
best  mode  of  cultivating,  4459 ;  the  practice  of 
inclosing,  origin  of,  211  ;  price   of,  among  the 
Romans,  169 ;  rent  of,  4790  ;  in  Scotland,  4795 ; 
in  England,  4797  j  in  a  state  of  culture,  improve- 
ment of,  4568. 
Land-agent,  7753. 
Landed  property  in  Egypt,  13. 
Land-guard  of  loose  stones,  4366. 
Land.measurer,  the,  7747. 
Land-reeve,  4638. 
Land-steward,  4629.  7720 ;   his  place  of  business, 

4643. 
Land-stewardship,  general  principles  of  business  re- 
latively to,  4659. 
Land-surveyor,  4642,  7750. 
Land- valuer,  7752. 

Lands,  changing  the  condition  of,  as  to  solar  in- 
fluence, 2214;  sheltering,  2215;  shading,  2215; 
commonable,  3476 ;  general  principles  of  appro- 
priating and  dividing,  2490. 
Lands,  waste,  improvement  of,  4512. 
Landeschi,    his  work  on   agriculture,  page  1222. 

A.  D.  1817. 
Lanes,  3532. 
Langion,    Mr.,   his  process  of  seasoning  timber, 

4063. 
Laos,  description  of  the  kingdom  of,  952. 
Laplanders'  cottages,  694. 
Lark,  the,  7562. 

Lasteyrie,  Charles  Philibcrt  de,  his  works  on  agri- 
culture, page  1217.  A.  D.  1799. 
Lasiri,  Proposto,    his  work  on  agriculture,  page 

1221.   A.  D.  1793. 
Latch  for  ornamental  gates,  3090  ;  the  reversed, 

for  gates,  3091. 
Lathrop,  E.  L.,  Esq.,  his  work  on  agriculture,  page 

1223.  A.  D.  1829. 
Laurence,  Edward,  his  work  on  agriculture,  page 

1207.  A.  D.  1717 
Lavender,  culture  of,  6179. 
Lawrence,  John,  M.A.,  his  work  on  agriculture, 

page  1207.  A.  D.  1726. 
Lawrence,  John,  his  works  on  agriculture,  page 

121 1.  A.  D.  1796. 
Laws,  Anglo-Saxon,  respecting  cattle,  196. 
Laws  of  pasturage  among  the  ancient  Welsh,  197. 
Lawson,  John,  his  work  on  agriculture,  page  1211. 

A.  D.  1797. 
Layers,  annual,  of  perennials,  1573;  concentric  lig- 
neous, of  plants,  structure  of,  1373—1376 ;  diverg- 
ent ligneous,  of  plants,  1376 ;  cortical,  of  plants, 
structure  of,  1372. 
Laying  out  of  landed  estates,  3467. 
Lead  nunes  in  Dumftiesshire,  7839, 


Leaf,  fall  of  the,  1718. 

Leafof  aplant,  1310. 

Leaf-collecting  machine,  Snowden's,  2730. 

Leaf-stalk  of  plants,  1358. 

Leases  in  Ireland,  823. 

Leases  of  farms,  4677 ;  rents  and  covenants  of,  4688. 

Leaping,  the  action  of,  in  animals,  190,5. 

Leatham,    Isaac,  his  work  on  agriculture,    pace 

1210.  A.  D.  1794. 
Leaves  of  plants,  anomalies  in  the,  1605. 
Leaves^  reproduction  of,  when  injured,  1681. 
Le  Brexe,  his  work   on    agriculture,    page  1215. 

A.  D.  1769. 
Lebrocq,  Philip,  M.  A.,  his  work  en  agriculture,  page 

1210.  A.  D.  1793. 
Leech,  the,  3905 ;  the  medicinal,  7620 ;  food  of,  7621 ; 

use  of,  7622. 
Legarre,  J.  D.,  Esq.,  his  work  on  agriculture,  page 

1219.  A.  D.  1828. 
Leghorn  manufacture  of  wheat  straw,  5052. 
Leghorn  plait,  to  imitate,  with  the  culms  of  grass, 

5766. 
Lcgris,  his  work  on  agriculture,  page  1218.  A.D.1825. 
Legumes,  the  cultivated,  5189. 
Leicestershire,  statistics  of,  7798. 
Leipsic,  land  near,  612. 
Leitrim,  statistics  of,  7885. 
Lentil,  the,  5281 ;  soil  for,  5283 ;  produce  of,  5284  : 

use  of,  5285. 
L^pinois,  M.  E.  B.  de,  his  work  on  agriculture,  page 

1219.  A.  D.  1826. 
Lerouge,  his  work  on  agriculture,  page  1216.  A.  D. 

1774. 
Lesbros-de-la-  Vcrsane,  Louis,  his  work  on  agricul- 

ture,  page  1215.  A.D.  176& 
L'Etang  de  la-Salle,  Simon  Philibcrt  de,-  his  work 

on  agriculture,  page  1215.  A.D.  1762. 
LetelUer,  his  work  on  agriculture,  page  1214.  A.  D. 

1602. 
Letters  and  papers  on  agriculture,  planting,  &c. 

Anon,  page  1209.  A.  D.  1777—1816. 
Letting  farms,  4671. 
Lettuce,  the  common  Cos,  5513. 
Leuchs,  Char.,  his  work  on  agriculture,  page  1220. 

A.D.  1825. 
Level,  the,  2497 ;  Parker's,  2498 ;    the  common, 
2499  :  the  water,  2500 ;  the  American  or  triangu- 
lar, 2501 ;  the  square,  2502 :  used  in  irrigation, 
4393. 
Levelling,  3300. 
Levelling  harrow,  2721. 
Levelling  machine,  the  Flemish,  2720. 
Levelling  staff,  the,  2504. 
Lever,  the,  2442. 
Ley,  Charles,  his  work  on  agriculture,  page  1210. 

A.  D.  1787. 
Library  of  Useful  Knowledge,   Farmer's  Series. 

Anon,  page  1214.  A.  D.  1830. 
Licence  of  rivers,  4359. 
/.ichfenes,  utUity  of  the,  1334. 
Lichtervelde,  J.  F.  de,  his  work  on  agriculture,  page 

7905. 
Life  of  animals,  term  of  the,  1990 ;  circumstances 

regulating  the,  1991. 
Lifting,  3114. 

Ligaments  of  the  bones,  1891. 
Ligcr,  Louis,  his  works  on  agriculture,  page  1215. 

A.  D.  1703. 
Light,  as  influencing  agriculture,  1259;  influence 
of,  on  the  vital  principle  of  vegetables,  1658 — 1762 ; 
regulation  of,  for  plants,  1829 ;  the  nature  of, 
2325 
Lightning,  cause  of,  2396;  eflTects  of,  on  trees,  to 

remedy,  4033. 
Lilleshall  estate  of  Lord  Stafford,  7795. 
Lime,  as  a  manure,  2284 ;  eft'ect  of,  on  wheat  crops, 
2289;  general  principles  for  applying,  2290 ;  pro. 
motes  fermentation,  2291 ;    phosphate  of,  as  a 
manure,  2302. 
Lime  n  animals,  1930. 
Lime,  burning,  in  heaps,  3862.  3870. 
Lime,  and  its  management  as  a  manure,  4970. 
Lime  in  plants,  1503. 
Lime,  use  of,  in  China,  1004. 
Lime-duster,  the,  7700. 

Lime-kiln,  Booker's,  3863 ;  the  Menteath  or  Close, 
burn,  3864;  Heathorn's,  3868  i  a  Yorkshire,  3869. 
Limerick,  statistics  of,  7879. 

Limestone,  as  a  manure,  2292 ;   magnesian,  as  a 
manure,  2294 ;  test  of  magnesia  in,  2295 ;  machine 
for  pounding,  2808.  3871. 
Lincolnshire,  7801. 
Line  and  plummet  hygrometer,  2433. 
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Line  and  reel,  the,  2492 

Line  and  reel  used  in  irrigation,  4J94. 

Lines,  to  lay  out,  on  lands,  3316. 

Linlithgowshire.     Sec  West  Lothian,  78i5. 

Linseed-cake,  as  a  manure,  2236. 

T  innnricp  the.  6174:  soil  for,  6173. 

KEdward:Esq.,'hisworkon  agriculture,  page 

Li^uf',  Martin,  M.D.  his  work  on  agriculture,  page 

Lite?Iture  ?f  English  agriculture  from  the  revo- 

Lmk°\hnJ  his  work  on  agriculture,  page  1213. 

Live  stocklt'hoicc  of,  for  the  purposes  of  breeding 

LiveSif  Savia  and  Wallachia,  760. 

T  ivp  stock  required  for  labour,  ibZo. 

Live  stock  of  British  agriculture,  improvement  of 

Liv«',  to'^promote  the  growth  of.  in  geese,  2087. 
i,i,y,  Cav  his  work  on  agriculture,  page  1221.  A.  D. 

1800. 
Loango,  1107. 
Lochleven,  7846. 

a^^rdTchre^oV:!!.^-;  son. of  263^  Unds  and 
landed  property,  265,  266 ;  irrigation  of,  267 ;  im- 
plements  and  operations  of  agriculture  in  2<j8; 
iattle  of,  269 ;  dairies  of,  270  ;  sheep  of,  2/ 1 ;  ro- 
tations  of  crops  in,  272 ;  herbage  crops  in.  273 ; 
trees  crown  by  the  farmer  in,  274.  „  „„„„ 

Londonderry,  husbandry  of.  811 ;  statistics  of,  7892 

Longford,  statistics  of,  7874. 

Loochoo  Islands,  description  of  the,  1032. 

Losaiia,  Matteo,  his  work  on  agriculture,  page  1222. 

Loudon's  En'cyclopadie  des  Lands wirtsch  aft.  Anon. 

page  1220.  A.  D.  1826. 
Loudon's  H6rtus  Brit&nnicus,  plants  enumerated 

Uuk^l%hr.  Claudius,  F.L.   G.,  Z-.^n-J  H.S.,  his 

works  on  agriculture,  page  1212.  A.  U.  1811. 
Lonth,  statistics  of,  7875.  -,,..„    „,„,, 

Low,  David,  Esq..  his  work  on  agriculture,  page 

Low's  machine  f^'raising  large  stones,  2810. 
Luccock,  John,  hi^  works  on  agriculture,  page  1212. 

Lulier^;  557+ ;  varieties,  5576 ;  soil  for  5579 ;  climate 

for,  5581;  sowing.  .5.082;  transplanting  of,  558o  ; 

after  culture  of,  5586;   top-dressings   for    5588; 

taking  the  crop  of,  5589;  application  of,  5,.9(); 

produce  of,  5591;    nutritive  P^duct  of,  5592; 

saving  the  seed  of,  5593;  diseases  of,  5a94. 
LUders,Ph.  E.,  his  work  on  agriculture,  page  1219. 

Lulii^'Ch^J-  M.,  his  work  on  agriculture,  page 

1218.'  A.  D.  1806. 
Lumbert's  mole-plough  machinery,  2644. 
Lupine,  the  white,  5288.  .      .  coo 

Lure,  the,  of  the  Swedish  shepherd,  68a 
Xycopodineae,  1329.  ^       cno 

Z-ycop&dium  complanitum  as  a  dye,  698. 


M. 


iFAdanfi  opinion  respecting  the  breadth  of  wheels 
for  roads,  3735  ;  system  of  repairing  roads,  3/&3  ; 
theory  and  practice  of  road-making,  3581. 

IMachine,  Chinese,  for  pounding  seeds,  99o. 

Klne'for  reaping  Hf^f' G'adst^e's  2740;  for 
reaping  the  heads  of  clover,  2741 ;  for  mowing 

M^'Sfor'ch'owing  cabbage,  Newton's,  5508. 
Machinery,  Lumbert's  mole-plough,  2o44. 

5Jrcl;;i1,SSi-yS  o-f 'p^f;ing  roads.  3721. 

5/^iL7i.K|nf  his  work  on  agriculture,  page 

JV/acpAa.t'james,  I'lis  work  on  agriculture,  page  1210. 

Mac^iliam,' Robert,  Esq.,  his  work  on  agriculture, 
page  1213.  .A- ».  Ifl8-     , 

Madagascar,  island  of,  1141. 

Madder.  5iH9;  soils  for,  5950;  plantmg,  5953; 
after-culture  of,  5955;  taking  the  crop  pf,5956; 
drying  the  roots  of,  5957  ;  produce  from  the  root, 
5968 ;  use  of,  5960 ;  collecting  the  seed  of,  5961 ;  dis- 
eases  of,  5962  ;  culture  of,  in  the  Netherlands,  48b. 

Madeira  cider,  recipe  for  making,  4135. 


Madeira,  island  of,  1147  ;  lands  of,  1148  ;  live  itock 

of.  1151;  fruits  of,  1152.  _  . 

Magnesia,  as  a  manure,  2304 ;  m  animals,  1931  ;  in 

limestone,  test  of,  2'.'95 ;  in  plants,  1505. 
Maidenhair  tree,  the,  in  China,  981. 
Main,  J.,  his  works  on  agriculture,  page  1214.  A.  U. 

1826—1831. 
Main,  upper  side  of  a.  4424. 

Maize.  5149;  a£  a  bread  corn.  5150;   varieties  of. 
5151  •  soil  and  climate  for,  5152;  culture  of,  5153; 
sowing,  5155 ;  mode  of  planting  in  America,  5156  ; 
transplanting,  5157  ;  after-culture  of,  5158 ;  top- 
ping  the  plants  of,  5159  ;  harvesting,  5160  ;  she  L 
ing  or  threshing,  5161  ;  produce  of,  5162;  appli- 
cation of,  5163:    diseases  and  enemies  of,  5168; 
the  Mexican  process  of   sowing,   1183;    of  the 
West  Indies,  1222. 
Maize-sheller,  the,  2549. 
Malacca,  agriculture  of,  948. 
Malcolm,  James,  his  work   on   agriculture,  page 

1212.  A.  D.  1805. 
Malcolm,  William,  James,  and  Jacob,  their  wor~» 

on  agriculture,  page  1210.  A.  D.  1794. 
Malenutti,  Ignazio,  his  work  on  agriculture,  page 

1222.  A.  D.  1815.  . 

Mallet,  Robert  Xavier,  his  work  on  agriculture, 

page  1216.  A.  D.  1780. 
Malt-dust,  as  a  manure,  2235. 
Mammalia,  noxious,  7624. 
Man,  Isle  of,  statistics  of,  7813. 
Management  of  landed  property,  4624. 
Manager  of  an  estate,  and  his  assistants,   4627  ; 

duties  of,  4658. 
Manganese,  hi  animals,  1934. 
Manillas,  the,  or  Philippine  Islands,  description  of, 

1030. 
Manna,  the,  of  Calabria,  322. 
Manufactories,  establishment  of,  o843. 
Manufactory,  evils    of  a  populous,  according    to 

Marshal,  3844.  ^,      „„„ 

Manures,  2224;  animal  and  vegetable,  2227 ;  or- 
ganic, 2226  ;  treatment  of  organic,  22S1 ;  applica- 
tion of,  to  pastures,  5822;  of  the  Chinese,  lOUO— 
1008  ;  collection  of,  in  China,  999  ;  curious  source 
of,  in  Clackmannanshire,  7846;  liquid,  2269; 
farnuyard,  application  of,  in  Scotland,  2276 ;  in  a 
recent  state,  2275 ;  organic,  the  management  of, 
2270  ;  earthy  and  saline,  2279 ;  fossil,  2283 ;  sea- 
son when  it  is  applied,  4968. 
Manuring,  origin  of,  1826.  . 

Manurings,  frequent,  of  the  Flemish  farmer,  494. 
Maps,  delineation  of,  3358  ;  writing  on,  S3a9. 
Marchand,  Jean  Henri,  his  work  on  agriculture, 
page  1215.   A.D.  1768.  ^    ^     j.  ,  .  »     r- 

Maremmes,  the,  in  Italy,  extent  of  the  district  of. 
"98-  climate  of,  2P9;  surface  of,  300;  estates  of, 
301 ;  agricultural  implements  and  operations  of, 
302. 
Marine  plants,  1745. 

Mariott's  improved  maize  separator,  2530. 
Marjoram,  culture  of,  6180. 

Markets,  situation  of  farm  lands  in  regard  to,  iili. 
Markham,  Gervase,  his  works  on  agriculture,  page 

1207.  A.  D.  1613. 
Marking  with  the  line,  3125. 
Marl  as  a  manure,  2288. 
Marquesas  Isles,  the,  1058. 
Marshal's  opinion  on  repairing  roads,  3758. 
Marshall,  William,  Esq.,  hU  works  on  agriculture, 

page  1209.  A.  D.  1778. 
Marshes,  fresh  water,  4.558  ;  salt  water,  4^60;  on  the 

Thames,  4561 ;  improvement  of,  4557. 
Mascall  Leonard,  his  works   on  agriculture,  page 

12U6.  A.  D.  1581.  .  ^   , 

Massachussetts  Agricultural  Repository  and  Jour- 

nal.  Anon,  page  1223.  A.  D.  182.5. 
Mastich,  1456. 
Mastiff,  the,  7396. 

Materials  for  making  roads,  the  best,  36j5  ;  prepar- 
ation of,  3645.  ,  .         , 
Materials  of  roads,  depth  of,  3664  ;  order  and  mode 

of  laying  out  the,  3684. 
Mather,  John,  his  work  on  agriculture,  page  1213. 

A.  D.  1820.  _,     ,„„^ 

Matter,  organised,  of  two  kinds,  1836. 
Mattock,  the,  2443. 

Maturity,  early,  advantage  of,  m  live  stock,  2027. 
iV/auHii;//,  William,  LL.D.,  his  work  on  agriculture, 

page  1210.  A.  D.  1794. 
Maupin,  his  works  on  agriculture,  page  1216,  A.  U. 

1779. 
Mauritius,  description  of  the,  1142. 
Maw  seed,  the,  6099. 
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Maxims,  agricultural,  of  the  Romans,  157 ;  of  order 

and  neatness,  3373. 
ilarwelJ,  Robert,  liis  works  on  agriculture,  page 

1208.   A.  D.  1743. 
Mayet,  Etienne,  his  work  on  agriculture,  page  1217. 

A.  D.  1790. 
Mayo,  statistics  of,  7884. 
Mead,  process  of  brewing,  in  Poland,  660. 
Meadow  lands,  5768. 
Meadows,   Arthur,  Esq.,  his  work  on  agriculture, 

page  1214.  A.  D.  1828. 
Meadows,  flowing,  4+87  ;  catch.work,  4428. 
Meadows,  upland,  5772;  culture  of,  5774 ;  manuring, 

5781. 
Meager,  Leonard, his  work  on  agriculture,  page  1207. 

A.  D.  1697. 
Mearns.    See  Kincardineshire,  7851. 
Measuring  chain,  the,  2505. 
Measuring  of  land,  3295  ;  solid  bodies,  3296 ;  by  the 

eye,  3297. 
Measuring  rod,  the,  2505. 
Meers,  artificial,  of  Derbyshire,  4474. 
Meihlc's  threshing  machines,  2786—2791.  7782. 
Melons  in  Persia,  875. 
Membrana  of  plants,  1342. 
Memoires    d' Agriculture,  &c.    Anon,    page    1219. 

A.  D.  1828. 
Memoirs  of  the  Board  of  Agriculture  of  the  State  of 

New  York.   Anon,  page  1223.   A.  D.  1821—1826. 
Memoirs  of  the  Philadelphia  Society  for  promoting 

Agriculture.   Anon,  page  1223.  A.  D.  1785 — 1826. 
Mtneser  wine,  628. 
Merino  sheep,  introduction  of,  790. 
Merinos  of  the  Cape  of  Good  Hope,  1128. 
Mesta,  the,  in  Spain,  736. 
Mctzger,  J.,  his  work  on  agriculture,  page  1220. 

A.  D.  1826. 
Mexico,  climate  of,  1175;  surface  of,  1176;  soil  of, 

1177;  agriculture  of,  1178;   breeding  of  animals 

in,  1188;  fruits  of,  1190. 
Miildle-men,  the,  in  Ireland,  846. 
Middlesex,  statistics  of,  7771. 
Middleton,  John,  Esq.,    his  works  on  agriculture, 

pase  1211.  A.  D.  1798. 
Midlothian,  statistics  of,  7833. 
Migration  of  animals,  2007. 
Mildew  of  plants,  the,  1694. 
Mildew  in  wheat,  5065. 
Milestones,  improved,  3723. 
Milk  or  cow  farmers,  7732. 
Milking  tasting  of  turnips,  to  improve,  7804. 
Mill,  olive,  in  Spain,  727. 
Millet,  5174;   the  common,  5175;   in   China,  987; 

the  German,  5176;  the  ItaUan,  5178;  the  Polish, 

5179;  the  great  or  Indian,  5180;  soil  for,  5182 ; 

harvesting,  5183. 
Mills,  establishment  of,  3837. 
Mills,  John,  F.  R.S.,  his  works  on  agriculture,  page 

1208.  A.  D.  1759. 
Mimijsa  nilotica,  1105. 
Mine-farmers,  7741. 

Mines,  cautions  respecting,  3873  ;  methods  of  drain- 
ing, 4273 ;  prejudice  against,  as  a  species  of  pro- 
perty, 3853. 
Minnow,  the,  7582. 
Mints,  the  culture  of,  6182. 
Misletoe,  the,  1758. 

Mixture  of  fruits  in  cider-making,  4124. 
Mocaranga,  description  of,  1140. 
Models  of  mountainous  estates,  3360. 
Moegelin,  agricultural  institution  of,  576;  Jacob's 

opinion  of,  582. 
Moisture,  influence  of,  on  lands,  1264;  regulation 

of,  for  plants,  1828  ;  natural  to  vegetables,  1738. 
Moldavia,  agriculture  of,  759. 
Mole,  the,  7631. 
Molcoii,  J.  G.  V.  de,  his  work  on  agriculture,  page 

1219.   A.  D.  1829. 
Mole-traps,  2581. 

Moluccas,  or  Spice  Islands,  description  of  the,  1033. 
Mommon's  invention  for  guiding  the  operation  of 

boring,  4493. 
Monaghan,  statistics  of,  7889. 
Monk,  John,  his  works  on  agriculture,  page  1210. 

A.  D.  1794. 
Monmouthshire,  statistics  of,  7793. 
Monocotyledbne*,  distribution,  1779. 
Montcutlt,  Robert,   his  work  on  agriculture,  page 

1213.   A.  I).  1820. 
Montcit/i's   directions  for  making    trees    crooked, 

4001. 
Months,  the  hottest  and  coldest,  2436. 
Moon,  influence  of,  on  the  weather,  2102. 


Moore,  Sir  Jonas,  Knight,  F.R.S.,  his  works   on 

agriculture,  page  1207.  A.  D.  1685. 
Moors,  agriculture  among  the,  114. 
Rloors,  improvement  of,  45.iS. 
Morasses,  improvement  of,  4541. 
Moravia,  favourable  state  of,  for  agriculture,  626. 
Morayshire,  statistics  of,  7853. 
Mordant,  John,  his  work  on  agriculture,  page  1208. 

A.  D.  1761. 
Morea,   agricultural    circumstances    of  the,    752; 

plough  of  the,  752  ;  figs  of  the,  753  ;  oxen  of  the, 

755  ;  forests  of  the,  756. 
Morel  de  Vind<!,  his  works  on  agriculture,  page  1218. 

A.  D.  1807. 
Moretti,  Dr.   G.,    his  work  on  agriculture,  page 

1222.  A.  D.  1826. 
Mori'ce,   Francis,   his  work  on  agriculture,   page 

1213.  A.  D  1824. 
Morlcy,  Christopher,  his  work  on  agriculture,  page 

1211.  A.  D.  1797. 
Morocco,  description  of  the  empire  of,  1098;  mode 

of  enriching  the  land  of,  1099;  the  live  stock  of, 

1100. 
Morogues  Baron  de,  his  work  on  agriculture,  page 

1218.  A.  D.  1822. 
Mortemart-Boisse,  his  work  on  agriculture,  page 

I2IH.  A.  D.  1824. 
Mortimer,  John,  his  work  on  agriculture,  page  15207 

A.  D.  1707. 
Moss  of  Kincardine,  the,  2183  ;  manner  of  floating 

ofi;  2184. 
Mosses  on  pastures,  to  prevent  the  growth  of,  5S20. 
Motions,  muscular,  of  animals,  1898. 
Moubray,  Bonnington,  Esq.,  his  work  on  agricul- 
ture, page  1213.  A.  D.  1815. 
Mouldebaert,  the,  508. 
Mound,  the  earthen,  4340 ;  with  pudcUe-wall  em. 

bankment,  the,  4346. 
Mound  faced  with  stones,  4349. 
Mounds  with  reversed  slopes,  4348 ;  pptected  by  a 

wicker  hedge,  4351. 
Mount  Annan,  in  Djjmfriesshire,  improvement  of, 

7839. 
Mountains,  improvement  of,  4513. 
Mouse,   the  long-tailed  field,  and  the  short-tailed 

tield,  7637  ;  in  the  forest  of  Dean,  7638. 
Mowing,  3166  ;  the  Hainault,  3172. 
Mowing  and  feed  alternately,  5813. 
Mucus  in  animals,  1944. 
Mud  walls  for  cottages,  2894. 
Mulberry  tree  in  China,  983 ;  in  Hindustan,  897 ; 

the  white,  in  Spaio,  730. 
Mules  of  Persia,  872. 
Munro,  Col.  Inncs,  his  work  on  agriculture,  page 

1213.  A.  D.  1822. 
Mllsci,  1330. 

Muscles,  the,  of  animals,  1892  ;  functions  of,  1894. 
Museum   Rusticum    et   Commerciale,  &c.    Anon. 

page  1208.  A.  D.  1763. 
Mustard,  the  white  and  black,  6103 ;  soil  for,  6105 ; 

reaping  of,  6106 ;  use  of,  6107 ;  substitutes  for,  6110. 
Myrrh,  1481. 
Myrtle,  wax  of,  1452. 


N. 

Nails  of  animals,  1865. 

Nairnshire,  statistics  of,  7853,  7854. 

Naismith,  John,  his  works  on  agriculture,  page  1210. 
A.  D.  1790. 

Names  of  plants,  rules  in  forming  the,  1297. 

Nan,  Bh.  Seb.,  his  work  on  agriculture,  page  1219. 
A.  D.  1791. 

Napier,  Hon.  William  John,  F.R.S.,  his  work  on 
agriculture,  page  1213.  A.  D.  1822. 

Narcotic  principle,  the,  in  vegetables,  1422. 

Neapolitan  territory,  the  farming  on  the,  312  ;  me- 
tayers of,  313;  trees  of,  314;  maize  of,  315; 
plants  and  fruit  of,  318—324  ;  oysters  of,  325. 

Neat  cattle,  see  horned  cattle,  6773. 

Neatness,  3372. 

Nelumbium,  the,  of  China,  985. 

Nervous  system  in  animals,  the,  1912;  functions  of 
the,  1915. 

Netherlands,  present  state  of  agriculture  in  the, 
429  ;  idea  of  husbandry  in,  431  ;  political  secret  of 
husbandry  in,  432  ;  present  state  of  agriculture 
in,  433;  climate  of,  434;  surface  of,  435;  con. 
fusion  of  the  Dutch  and  Flemish,  436;  landed 
property  of,  4.37  ;  farmeries  of  the,  4:3.8  ;  a  farmery 
of  the,  439  :  arable  lands  of,  442  ;  fallows  in,  41-3  ; 
soil  and  culture  of,  444 ;  the  polders  or  embanked 
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lands  of,  W7  ;  culture  of  the  poldev  of  Snaerskirke 
in,  H8;  reclaiming  lands  in,  441);  mills  for  raising 
water  in,  451 ;  cultivation  of  some  particular 
crops  in,  460  ;  wheat  in,  4fil ;  rye  in,  462  ;  buck- 
wheat, 463;  rape,  464;  cultivation  of  the  poppy, 
467;  the  red  clover,  470;  the  turnip,  471;  tlie 
potato  in,  472;  the  carrot  in,  474;  the  white 
beet  in,  476;  manufacturing  bect-root  sugar  in, 
478  ;  culture  of  flax  in,  479  ;  culture  of  spurry  in, 
482;  culture  of  the  hop  in,  484;  culture  of  madder 
in,  486 ;  culture  of  woad  in,  491 ;  culinary  ve- 
getables of,  492;  treatment  of  asparagus  in,  49J; 
manures  in  use  in,  495  ;  agricultural  implements 
of,  505 ;  plough  of,  506 ;  agricultural  operations 
in,  515;  trenching  in,  516;  live  stock  in,  517; 
the  horse  of,  518;  dairies  of,  523  ;  woodlands  of, 
526  ;  artificial  plantations  in,  527 ;  the  i)ine  woods 
of,  529 ;  preservation  of  trees  in,  532 ;  royal 
forests  of,  533;  management  of  the  coppices  in, 
536 ;  sorts  of  trees  cultivated  in,  537 ;  domestic 
circumstances  of  the  farmers  of,  538 ;  farm  ser. 
vants  of,  540  ;  day  labourers  of,  541 ;  beggars  of, 
542;  clothing  of  the  peasantry  of,  543;  farm- 
houses of,  544;  labourer's  cottage  of,  545;  cha- 
racter of  the  farmers  of,  546. 

Neuve-Egllse,  Louis  Joseph  Bellepifere  de,  his 
works  on  agriculture,  page  1215.  A.  D.  1761. 

New  Britain,  agriculture  of,  1052. 

New  Brunswick,  agriculture  of,  1195. 

New  Caledonia,  agriculture  of,  1052. 

New  Guinea,  agriculture  of,  1053. 

New  Hebrides,  the,  agriculture  of,  1052. 

New  Holland,  as  a  country  for  emigrants,  1036  ; 
general  account  of,  1037 ;  mineral  productions 
of,  1038  ;  soil  of,  1039  ;  the  productions  of  nature 
in,  1040  ;  state  of  cultivation  in,  1041. 

New  Ireland,  agriculture  of,  1052. 

New  South  Wales,  as  a  country  for  agricultural 
emigrants,  1042. 

New  York  Farmer  and  Horticultural  Repository, 
Anon,  page  1228.   A.  D.  1S28. 

New  Zealand,  agriculture  of,  1054. 

Newstead  farmery,  4165. 

Nicole's  mode  of  distilling  palatable  water  at  sea, 
4510. 

Night  soil,  as  a  manure,  2259. 

Nitre,  as  a  manure,  2307. 

Norfolk,  statistics  of,  7788. 

Normandy,  climate  of,  392. 

North  America,  climate  of,  1153;  surface  of,  1154; 
agriculture  of,  1155. 

Northamptonshire,  statistics  of,  7803. 

Northumberland,  statistics  of,  7809. 

Northumberland  ploughman  the  happiest  of  la. 
bourers,  7962. 

Norway,  climate  of,  637 ;  cott.iges  in,  693  ;  domestic 
customs  of  the  farmers  in,  707. 

Norwegians,  Alpine,  habits  of  the,  1260. 

Nottinghamshire,  statistics  of,  7800. 

Nourishment,  abundant,  necessary  to  produce  a 
perfect-formed  animal,  2051. 

bourse,  Timothy,  his  work  on  agriculture,  page 
1207.  A.  D.  1700. 

Nova  Scotia,  1195. 

Nubia,  1091. 

Nucleus  of  the  seed  of  plants,  1343. 

Nutmeg  tree,  description  of  the,  1033. 

Nutshell  of  plants,  1353. 


O. 

Oak  trees,  valuing  of,  4074. 

Oat,  the,  in  China,  980  ;  varieties  of,  5121 ;  soil  for, 
5134;  cUmate  for,  5136;  sowing,  5139  ;  after-cul- 
ture of,  5140;  harvesting,  3141  ;  kiln-drying,5142; 
produce  of,  5144  ;  use  of,  5146 ;  diseases  of,  5147. 

Oatmeal,  remarks  on,  as  a  principal  food,  7850. 

Oats,  frosted,  4997. 

Oats,  insects  injurious  to,  7664. 

Object  staff,  the,  2503. 

Objects,  organised  or  iniorganised,  1290. 

Obstacles  in  hedge-making,  to  avert,  3005. 

Odometer,  the,  2506. 

Ogle's  machine  for  reaping  and  sheaving  com, 
2739. 

Oil,  olive,  1436  ;  of  almonds,  1437  ;  rape-seed,  1438  ; 
of  behen,  1439  ;  linseed,  1441 ;  nut,  1442  ;  poppy, 
1443;  hempseed,  1444. 

Oil  plants,  6074—6098  ;  cultivated  in  France,  6101. 

Oil  of  vitriol,  as  an  hj'grometer,  2421. 

Oil-cake  bruiser,  1554. 

Oils,  animal,  1947  ;  the  properties  of,  1952. 


Oils,  vegetable,  fixed,  1434  ;  fat,  1435  ;  drying,  1140; 

vo'latile,  1445. 
Olibanum,  1478. 
Olive,  the,  in  Spain,  727. 
Olive  tree  of  the  Morea,  7.')2. 
Ouorati,  Nicola  Columella,  his  works  on  agriculture. 

page  1222.   A.U.  181(i. 
Operations  of  husbandry  after  the  Norman  conquest, 

207. 
Operators  on  farms,  gradation  of,  3368. 
Opobalsamum,  1461. 
Opoponax,  1476. 
Orchard,  the,  2917. 
Orchard  farmers,  7730. 
Orchard  fruits,  Gibbs's  select  list  of,  4097. 
Orchards,  choosing  trees  for,  4105. 
Orchards  in  Clydesdale,  7842. 

Orchards,  formation  of,  4079 ;  aspect,  soil,  and  situ- 
ation for,  4081 ;  sorts  of  trees  for,  4085  ;  manner 

of  planting,  4106;  after-management   of,  4110; 

gathering  and  keeping  the  fruit  of,  4120. 
Orchis,  the  culture  of,  6184. 
Order  and  neatness,  necessity  of,  3370  ;  maxims  of, 

3373. 
Organs.decomposite,  of  plants,  development  of,  1580. 
Orkney  Islands,  statistics  of  the,  7860. 
Orobunche,  the,  1760. 
Osier  grounds,  produce  of,  4042. 
Otaheite  Island,  1061  ;  soil  of  the,  1052 ;  produce 

of  the,  1063;  livestock  of  the,  1064.  . 
Otter,  the,  an  enemy  to  fish,  3891. 
Ovary,  fecundation  of  the,  1627. 
Oven,  a  baking  or  roasting,  2807. 
Overseer  of  slaves  in  Jamaica,  1201 ;   his  house, 

120.5. 
Ox,  see  horned  cattle,  6773. 
Ox,  the  common,  of  Hindustan,  912 ;  of  Thibet,  832  ; 

of  the  Morea,  755. 
Oxfordshire,  statistics  of,  7789. 
Oxides,  metallic,  in  vegetable  ashes,  1507. 
Oxygen,  in  animals,  1920. 
Oxygen,  in  the  atmosphere,  2341  ;  use  of,  to  yege- 

tables  and  animals,  2342. 
Oyster  fishery,  3884. 
Oysters  of  the  kingdom  of  Naples,  325. 


P. 

Pail,  the,  2528. 

Paillct,  his  work  on  agriculture,  page  1217.  A.  D. 
1791. 

Palm,  the  areca,  of  Sumatra,  1025;  the  fan,  in 
.Spain,  725. 

Palm  trees  in  Hindustan,  901. 

Palmyra,  the,  of  Hindustan,  906. 

Palk,  Sir  Lawrence,  a  new  village  seaport  in  Devon- 
shire formed  by,  3852.  • 

Paling  fences,  30:;9. 

Paling,  the  simple  nailed,  3040 ;  the  jointed  hori- 
zontal, 3041  ;  the  upright  lath,  3042 ;  the  hoTi. 
zontal,  of  young  firs,  &c.,  3043. 

Palteau,  Guillaume  Louis  Formanoir  de,  his  work 
on  agriculture,  page  1215.  A.  D.  1768. 

Pane  of  ground,  4415. 

Pane,  upper,  in  a  meadow,  4425. 

Paraguay,  description  of,  1231. 

Paring  and  burning  lands,  3209. 

Paring  lands,  4,53r>. 

Park,  extent  of,  on  an  estate,  3517. 

Park-gate,  the  improved,  3097  ;  Parker's  sympa- 
thetic, 3107. 

Parks,  number  of,  in  the  time  of  Elizabeth,  225. 

Parhinson,  Richard,  his  works  on  agriculture,  page 
1211.  A.  D.  1799. 

Parlof,  M.,  his  work  on  agriculture,  7907. 

ParmcHtici;  Antoine  Augustin,  his  works  on  agri- 
culture, page  1216.   A.  O.   1781. 

Parri/,Caleb  Hillier,  M.D.  F.K.S.,  hisworkson  agri- 
culture, page  1211.   A.  D.  1800. 

Parsley,  5634. 

Parsncp,  5471;  best  variety  of,  5472  ;  soil,  prepar- 
ation, and  manure,  5473  ;  sowing,  5474 ;  after-cul- 
ture, and  taking  up,  5477  ;  produce  of,  5478 ;  use 
of,  5480 ;  saving  the  seed  of,  5481. 

Partridge,  the,  7556. 

Pastures,  the  best  natural,  of  England,  plants  com. 
posing,  5703 ;  feeding,  58 1 6  ;  culture  and  manage- 
ment of,  5817  ;  hilly,  5839 ;  improving,  without 
taking  a  crop  of  corn,  5844  ;  insects  injurious  to, 
7676  ;  mountainous,  5842  ;  improvement  of,  5845  ; 
permanent,  5815  ;  permanent,  lands  best  adapted 
lor,  5851 ;  old,  to  regenerate,S843  ;  upland,  manage- 
ment of,  5340;  weeding  of,  5818;  stocking,  5825. 
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Patagonia,  agriculture  of,  1245. 

Paierson's  opinion  of  broad  wheels,  3732 ;  of 
M' Adam's  road  making,  3593  ;  of  the  breadth  of 
road,  3599,  his  system  of  draining  roads,  3604; 
his  system  of  repairing  roads,  3760. 

Patrons  of  agriculture,  7759  ;  improving  the  taste 
of,  7929. 

Paupaille,  M.,  his  work  on  agriculture,  page  1219. 
A.  D.  1S26. 

Pavement,  defects  of  the  common,  and  theory  of 
its  wear,  3716. 

Pavements,  3696 ;  improvements  in  laying,  3713. 

Paving  roads,  3697. 

Payen  et  Chevalier,  MM.,  their  works  on  agricul- 
ture, page  1219.  A.  D.  1825. 

Pea,  the,  5191 ;  varieties  of,  5192  ;  choice  of  sorts, 
5196;  soil  for  the,  5198;  climate  of  the,  5199; 
sowing  the,  5200;  after-culture  of  the,  SStW;  har- 
vesting, 5207  ;  threshing,  521 1 ;  produce  of  the, 
5212;  use  of,  5216;  saving  the,  5220  ;  diseases  of 
the,  5221. 

Pea-straw,  use  of,  5219. 

Peacock,  the  74;p5. 

Pears,  baking  and  dessert,  fit  for  orchards,  accord- 
ing to  Nicol,  4093 ;  to  Gorrie,  4094 ;  to  Gibbs, 
4097. 

Pears,  cider,  the  most  approved  sorts  of,  4091. 

Pearson,  George,  M.D.  F.R..S.,  his  work  on  agri- 
culture, page  1212.  A.  D.  1805. 

Pearson's  select  list  of  orchard  apples,  4099. 

Peas,  insects  injurious  to,  766.5. 

Peat  ashes  as  a  manure  in  Berkshire,  7790. 

Peat  borer,  the,  2519. 

Peat-burning,  3210. 

Peat  mosses,  improvement  of,  4541. 

Peaty  matter,  as  a  manure,  2241. 

Peebleshire,  statistics  of,  7838. 

Pellew  Isles,  agriculture  of,  1056. 

People,  character  of  a,  as  influencing  agriculture, 
1274. 

Pepper,  the  intoxicating,  of  Borneo,  1029. 

Pepper  plant  of  Sumatra,  1022. 

Perch,  7578. 

Perennials,  and  their  annual  layers,  157.3. 

Pericarp  of  plants,  1349. 

Periodicals,  agricultural,  805. 

Periosteum  of  the  bone,  1882. 

Perrv,  manufacture  of,  436;  produce  of,  by  the 
acre,  4137. 

Perthshire,  statistics  of,  7849. 

Persia,  climate  of,  863 ;  surface  of,  864 ;  soil  of, 
865 ;  landed  property  of,  866 ;  agricultural  pro- 
ducts of,  867;  fruits  of,  869;  saline  deserts  of, 
870;  live  stock  of,  871;  mode  of  hunting  the 
quail  in,  873;  implements  and  operations  of  agri- 
culture in,  874;  artificial  watering  in,  876;  forests 
of,  877. 

Perspective,  isometrical,  3365. 

Peru,  agriculture  of,  1228. 

Peters,  Matthew,  his  works  on  agriculture,  page 
1209.  A.  D.  1770. 

Petsai,  the,  a  species  of  white  cabbage,  of  Cliina, 
988. 

Pet/rouse,  Baron  Picot  de  la,  his  work  on  agricul- 
ture, page  1218.   A.  U.  1819. 

Pheasant,  the  common,  7548;  varieties  of,  7.''50; 
breeding,  1551 ;  ieeding,  755 1. 

Phillips,  Robert,  his  work  on  agricultiu'e,  page 
1208.  A.  D.  1737. 

Phoenicia,  agriculture  of,  37. 

Phosphate  of  lime,  as  a  manure,  2302. 

Phosphorus  in  animals,  1922. 

Phytography,  1925. 

Piacenza,  Giovanni,  his  work  on  agriculture,  page 
1221.  A.  D.  1805. 

Picardy,  climate  of,  392. 

Pick,  the,  2443. 

Picking,  3122. 

Pickling  wheat  for  sowing,  5026. 

Piciet,  Charles,  his  works  on  agriculture,  page 
1217.  A.  D.  1802. 

Piers,  caution  requisite  in  the  use  of,  4364 ;  con- 
struction of,  4365. 

Pigeon,  the,  7532  ;  flesh  of,  7533  ;  varieties  of,  7535  ; 
breeding,  75,37  ;  terms  applied  to,  7538  ;  food  of, 
7539  ;  cleanliness  of,  7541 ;  diseases  of,  7546 ;  laws 
respecting,  7547. 

Pigeon's  dimg,  as  a  manure,  2260 ;  use  of  the,  in 
Persia,  87.5. 

Pigeon-houses,  7542 ;  the  interior  of,  7543 ;  breeding 

holes  in,  7.544. 
Pigeonry,  the,  2344. 
Pig-houee,  Harley's,  2839. 


Pigs  of  the  Cape  of  Good  Hope,  1131. 

Pike,  7580. 

Pilchard  fishery,  3S82. 

Pine  plantations,  management  of,  4017. 

Pinleux,  his  work  on  agriculture,  page  1219.  A.  D. 
1825. 

Pipe-draining,  Pearson's  method  of,  4297. 

Pitch,  14.05. 

Pith  of  plants,  structure  of  the,  1371. 

Pithing  cattle,  2092 ;  Du  Gard's  observations  on, 
2093. 

Pits,  method  of  draining,  4274. 

Pitt,  William,  his  works  on  agriculture,  page  1210. 
A.  D.  1794. 

Pitting  system  of  planting,  3945.  3951. 

Plaiting  straw,  5056. 

Plan  of  life,  necessity  of  forming  a,  7954. 

Plans  of  estates,  to  make,  3351. 

Plantain,  the,  culture  of,  in  the  West  Indies, 
1218. 

Plantations,  as  skreens  on  farms,  4585 ;  filling  up 
blanks  in,  3983;  pruning  and  heading  down 
trees  in,  3987 ;  the  formation  of,  3922  ;  enclosing, 
3923  ;  preparation  of  the  soil  for,  3924  ;  whether 
should  be  sown  or  planted,  3926;  disposing  the 
plants  in,  3928  ;  mixture  of  trees  in,  3958  ;  insects 
injurious  to,  7681;  near  roads,  3621  ;  neglected, 
improvement  of,  4022 ;  for  shelter,  4585  ;  of  spruce 
and  silver  firs,  management  of,  4018 ;  thinning 
out,  4009  ;  the  proper  season  for,  4020. 

Planting,  3142  ;  as  applied  to  seeds  and  tubers,  3143  ; 
as  applied  to  plants  already  originated,  3144. 

Planting  trees,  a  general  principle  of  guidance  in, 
3910;  the  fittest  situations  for,  3911  ;  near  build- 
ings, 3913;  sort  of  product  desired  from,  3921; 
orchard  trees,  4106;  seasons  for,  3937;  with  the 
diamond  dibber,  3918  ;  with  the  planting  mattock, 
3949 ;  with  the  forest  planter  or  ground  adze, 
3950. 

Plants,  action  of  the  atmosphere  on,  2344  ;  of  Brazil, 
with  fibres  adapted  for  economic  purposes,  1236; 
of  Britain,  distribution  of,  1795  ;  social  and  anti- 
social habits  of,  1772  ;  colouring,  5995  ;  composite 
organs  of,  1368.  1568 ;  elementary  organs  of, 
1378.  1566;  conservative  appendages  of,  1312; 
conservative  organs  of,  1306 ;  constituent  ele- 
ments of,  1510  ;  cotyledonous  and  acotyledonous, 
of  Britain,  1797,  1798  ;  distribution  of,  1799, 1800; 
geographical  distribution  of,  1801  ;  cultivated 
"for  oil  in  Hindustan,  900 ;  cultivated  for  their 
roots  or  leaves,  5289;  nutritive  products  of, 
5290 ;  cultivated  for  their  use  in  the  brewery, 
5996;  substitutes  for,  6072;  definition  of,  1670; 
diseases  of,  1685  ;  distribution  of,  with  respect  to 
their  systematic  classifications,  1776 ;  food  of, 
1521 ;  general  distribution  of,  1722  ;  green  succu- 
lent, as  a  manure,  2233;  herbage,  5518 ;  Sir  H. 
Davy's  table  of  the  nutritive  products  of  the 
principal,  5520  ;  imperfect,  1328  ;  to  increase  the 
number  and  improve  the  nutritive  qualities  of, 
1825 ;  injuries  and  disorders  incident  to,  1671 ; 
introsusception  of  nourishment  by,  1.538;  mari- 
time, 1748;  fluviatic,  1749;  champaign,  1750; 
dumose,  1751;  rudcrate,  17.52;  sylvatic,  1753; 
alpine,  17.54 ;  parasitical,  1755 ;  domesticated, 
1765;  mode  of  describing,  1299;  the  most  uni. 
versal,  1782  ;  the  native  countries  of,  1774  ;  natu. 
ral  decline  of,  1716;  decay  of  the  temporary  or- 
gans in,  1717  ;  decay  of  the  permanent  organs  of, 
1721 ;  physical  virtues  of,  changed  by  cultivation, 
1620;  preparation  of,  for  planting,  3145  ;  insertion 
of,  in  the  prepared  soil,  3146 ;  reproductive  organs 
of,  1321 ;  appendages  of  the,  1327  ;  the  total  num. 
ber  of  species  of,  1794  ;  the  true  nourishment  of, 
2147;  the  two  methods  of  arranging,  1302  ;  useful 
and  edible,  of  China,  989;  virtues  of,  where  resi- 
dent, 1497  ;  of  visible  sexes,  1777  ;  of  invisible 
sexes,  1778  ;  which  distinguish  the  various  kinds 
of  soils,  2122. 

Plashing  an  old  hedge,  3025. 

Plat,  Hugh,  his  work  on  agriculture,  page  1207. 
A.D.  1601. 

Platles,  Gabriel,  his  works  on  agriculture,  page 
1207.  A.  D.  1639. 

Plough,  Arabian.  885;  the  common,  of  Castile,  744; 
the  Chinese,  995 ;  draining,  2626 ;  wheel,  2627  ; 
of  Ezerum,  874;  forms  of  the  dificrcnt  parts  of, 
2.591 ;  at  Moegelin,  588  ;  of  the  Morea,  752  ;  of 
Osterobothnia,  703;  the  Walloon,  507  ;  Weather- 
ley's  movable  stilt,  2612;  the  ribbing,  2612;  Duck- 
et's skim  coulter,  2613  ;  the  double  share,  2615  ; 
the  mining  or  trenching,  2616  ;  Somerville's 
double  furrow,  2617 ;  the  Argylesliire,  2618 ;  the 
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double  mouM-boardeJ,  CG19  ;  the  binot,  2620  ;  the 
marking, '2621  ;  Clymer's,  Wii.';  Stothard's,  2i?23 ; 
Morton's  trenching,  2624;  Gladstone's  water-fur- 
rowing, 2625 ;  the  improved  Scotch,  with  one  or 
two  wheels,  2629  ;  the  Reversion,  2630  ;  the  Nor- 
folk wheel,  2632;  Wilkie's  singlc.horse  wheel, 
2634;  Wilkie's  improved  friction-wheel,  2637; 
the  paring  wheel,  2638 ;  Clarke's  draming,  2639  ; 
Morton's  draining,  2641;  the  gutter,  2642;  the 
mole,  2643  ;  the  Duke  of  Bridgewater's  draining, 
2646  ;  the  pressing,  2648  ;  Wilkie's  wheel,  with  a 
shifting  muzzle,  7S43 ;  wheel  and  swing,  25S7 ; 
construction  of,  25S8 ;  materials  of,  2;J97 ;  turn- 
wrest  swing,  2609  ;  the  Scotch  swing,  2,)98  ;  the 
Scotch,  26U0;  Small's,  2601;  the  Northumber- 
land and  Berwickshire,  2602  ;  Wilkie's  swing, 
2603;  Finlayson's  iron,  2604;  the  heath,  or  self- 
cleaning,  2605  ;  Finlayson's  Kentish  skeleton 
self-cleaning,  2606  ;  Finlayson's  line,  2607 ;  the 
Somerville  swing,  2608  ;  Gray's  turn-wrest  swing, 
2610. 
Ploughboy,  Anon,  page  1223.  A.  D.  J826. 
Ploughing,  3239  ;  shallow,  3247  ;  steep  lands,  3254; 

relative  to  time,  3257 ;  relative  to  season,  3258. 
Ploughing  in  wheat,  5031. 

Ploughman,  choice  of,  4868;  plan  of  maintaining  in 
the  best  cultivated  districts  of  Scotland,  4870; 
slowness  of,  in  some  districts,  4881. 
Ploughman,  a  good  one  described,  33. 
Ploughman,  head,  7716. 

PluckneVs  attempt  at  a  reaping-machine,  2733. 
Plum,  the,  well  deserving  of  cultivation,  4100. 
Plums,  baking,  the  best  sorts  of,  for  an  orchard,  4095. 
Plums,  culture  of,  in  Austria,  629. 
Plums,  dessert,  for  an  orchard,  4096. 
Plumule  of  plants,  1348. 
Poaching  salmon,  3901. 
Pocket-rule,  the,  2505. 
Pointer,  the,  7399. 
Poison  tree  of  Java,  946. 

Poland,  present  agriculture  of,  641 ;  landed  estates 
in,  642  ;  houses  of  the  noble  postmasters  in,  642  ; 
climate  of,  644;  surface  of,  645;  soil  of,  646  ;  the 
southern  part  of,  647 ;  the  landed  estates  of  the 
vice-regal  portion  of,  649 ;  the  cultivators,  650 ; 
arable  culture  of,  651  ;  implements  and  operations 
of  agriculture  in,  6.32;  the  live  stock  of,  653  ;  the 
forests  of,  654  ;  management  of  bees  in,  6.55  ;  im- 
provements in  the  agriculture  of,  since  1814,  662. 
Pole-cat,  the,  7628. 

Police,  professional,  relative  to  agriculture,  7909. 
Polignnc,  Comte  Charles  de,  his  work  on  agricul- 
ture, iiage  1218.  A.  D.  1822. 
Political  circumstances,  as  influencing  agriculture, 

1272. 
Pollard-trees,  4055. 
Poloncean,  M.,  his  work  on  agriculture,  page  1218. 

A.  D.  1824. 
Pond,  a,  4421. 

Ponds  for  collecting  rain  water,  mode  of  construct- 
ing, 4467 ;  the  Gloucestershire,  4473 ;  method  of 
draining,  4275. 
Pontc'i/'s   methods  of   planting,  3952;   opinion  on 

pruning,  3989. 
Pontier,  P.  K.,  his  work  on  agriculture,  page  1219. 

A.  D.  1826. 
Pool-fishing,  3903. 
Poppy,  the,  in  Hindustan,  898  ;  the  small  or  field, 

as  an  oil  plant,  6099. 
Pores  of  plants,  1388. 
Porpoise,  the,  an  enemy  to  fish,  3895. 
Porta,  3.  B.,  his  work  on  agriculture,  page  1219. 

A.  D.  1592. 
Portraying  of  rural  objects,  3347. 
Portugal,  agricultural  circumstances  of,  719. 
Pot  tree,  the,  of  Brazil,  1235. 
Potash  in  animals,  1927. 

Potato,  the,  5921 ;  as  human  food,  5295 ;  value  of, 
as  a  fallow  crop,  5298 ;   varieties  of  the,  5300 ; 
soil  for,  5307  ;  climate  for,  5310  ;  season  for  plant- 
ing, 5311;  preparing  the  sets  of,  5312;  modes  of 
planting,  5316;  after-culture  of,  5327;  taking  of 
the  crop  of,  5338;  storing  and  preserving,  5.^2; 
produce  of,  5348 ;    application  of,  5349 ;  the  ex- 
traordinary applications  of,  5361  ;  application  of, 
as  food  for  live  stock,  5365  ;  machine  for  washing, 
5367;  the  boihng  of,  5368 :  frosted,  5369;  diseases 
of,  5370. 
Potato  cleaner,  the,  2547. 
Potato  dibber,  2470. 
Potato  scoop,  Edinburgh,  2494. 
Potatoes,  introduction  of,  238  ;  of  Ireland,  838  ;  in 
Spain,  726. 


Potato-set  scoop,  the,  2403. 
Potato-weighing  machine,  2569. 
Poultry.    See  Cock  and  Hen,  7439. 
Poultry  farmers,  7727. 

Poultry.house,  interior  arrangement  of  the,  2S42. 
Poultry  houses,  2840.  7431 ;  furniture  or  fixtures  of, 
7434 ;    utensils  of,  7437  ;   at  Wilmington,   Lord 
Penrhyn's,  7814. 
Poultry-yard,  2914. 
Power  requisite  to  estimate,  3320. 
Priaudeau-Cheynillij,  Eugene,  his  work  on  agricul- 
ture, page  1217.  A.  D.  1794. 
Prifontainc,  his  work  on   agriculture,  page  1£15. 

A.  D.  1763. 
Pressing  plough,  the,  2714. 
Prei'ost,  Bi?n5dict,  his  work  on  agriculture,  page 

1218.     A.  D.  1807. 
Prevot  de  Rivolta,  his  work  on  agriculture,  page 

1222.  A.  D.  1826. 
Prize  essays,  and  Transactions  of   the   Highland 
Society  of  Scotland.    Anon,    page  1211.      A.  D. 
1799—1830. 
Professor  of  agricultural  science,  the,  7758. 
Professorships  of  agriculture,  806;  public,  7924. 
Profit  of  the  Roman  farmers,  168. 
Profits  to  which  a  farmer  is  entitled,  4799. 
Propagation  by  seeds,  1641 ;    by  gems,  1646 ;    by 
leaves,   1649 ;  by  runners,  1650 ;    by  slips,  1651 ; 
by  layers,  1652 ;  by  suckers,  1653  ;  by  grafting  and 
budding,  1654. 
Propagation  of  the  species  of  plants,  causes  limiting, 

1655. 
Propago  of  plants,  1362. 

Property,  landed,  in  England,  the  different  kinds 
and  tenures  of,  3388 ;  in  Scotland,  3400 ;  in  Ire- 
land, 3406 ;  valuation  of,  3408  ;  purchase  or  trans- 
fer of,  3455  ;  consolidation  of,  3471. 
Propriety,  3371. 

Pruning,  3158 ;  objects  of,  3159 ;  for  promoting  the 
growth  and  bulk  of  a  tree,  31(>0  ;  for  lessening  the 
bulk  of  a  tree,  3161 ;  for  modifying  the  form  of 
the  tree,  3162 ;  for  adjusting  the  stem  and  branches 
to  the  roots,  3163;  for  renewal  of  the  head,  3164  ; 
for  curing  diseases,  316.5;  coppice  woods,  4003; 
deciduous  trees,  3997 ;  effect  of,  on  timber  trees, 
3972 ;  frondose  or  resinous  trees,  S9S8 ;   hedges, 
4005 ;  hedge-row  trees,  4006 ;  orchard  trees,  4111  ; 
trees,  1677  ;    the  manner  of,  3993 ;   plantations, 
3989 ;  the  general  seasons  of,  3994 ;  implements 
necessary  for,  3996. 
Prussia,  improvements  in  the  agriculture  of,  567. 
575;  surface  and  soil  of,  568  ;  soil  of  the  maritime 
provinces  of,  569 ;  landed  estates  in,  570  ;  general 
course  of  cultivation  in,  571 ;  live  stock  of,  572  ; 
implements  of  husbandry  of,  573  ;  produce  of  the 
soil  of,  574 ;  culture  of  the  vine  in,  590 ;   good 
effected  by  the  present  king  of,  591. 
Pubescence  of  plants,  1319. 
Puddling  canals,  3S24. 
Puddling,  3827  ;  history  of,  3829. 
Pulling  crops,  3181. 
Pulp  of  plants,  structure  of  the,  1370. 
Pulverisation  of  soils,  2163. 
Pumps  for  raising  water,  4500. 
Purchase  of  landed  property,  3455. 
Pushing,  3117. 
Putin,  Charles,  his  work  on  agriculture,  page  1215. 

A.  D.  1663. 
Puvis,  M.  A.,  liis  work  on  agriculture,  page  1219. 

A.  D.  1826. 
Pyrites,  use  of,  in  burning  clay,  3228. 


Quail,  the,  7558  ;  Persian  mode  of  hunting,  873. 
Quarries,  method  of  draining,  4274;    working  of, 

386J. 
Quarterly  Journal  of  Agriculture,  Anon,  page  1211. 

A.  D.  1828—1831. 
Queen's  county,  statistics  of,  7870. 
Quercus  Siiber,  in  Spain,  747. 
Quinquina,  extract  of,  1411. 


R. 

Rabbit,  the,  7341 ;  warrens  of  the,  7343 ;  varieties 
of,  for  stocking  warrens,  7346 ;  breeding  and  rear, 
ing  of,  7351.  7356;  the  Angora,  7354;  feeding, 
7357  ;  flesh  of,  7359 ;  diseases,  7363. 

Rabbitry,  the,  2843. 

Rabbit's  dung,  as  a  manure,  2262. 
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JtaffclifTe,  Rev.  T.,  liis  work  on  agriculture,  page 

1213.  A.  D.  1819. 
Rags,  woollen,  as  a  manure,  2250. 
Rail-roads,  3j4o. 
Railways,  3785 ;  advantage  of,  3791  ;  forming  and 

constructing,  3792  ;  of  stone,  Matthcws's,  3703. 
Rain,  2367;  phenomena  of,  iSdS;  cause  of,  23f>9; 

monthly  and  annual  quantities  of,  2372. 
Rain-gauge,  use  of  the,  2426. 
Rain  water,  collecting,  from  roads  in  ponds,  4465. 
Rake,  the,  2449;    the  horse  or  stubble,  27'-5;  the 
couch-grass,  2726  ;   Weir's  improved  hay  or  corn, 
2727. 
Raking  machines,  2723. 
Ramenta  of  plants,  1317. 
lianria/l,  J.,  his  works  on  agriculture,  page  1208. 

A.  D.  1764. 
Rape,  6<J75  ;    soils  for,  6079;  sowing,  6V&3;  trans- 
planting, 6085  ;    after-culture  of,  60S7  ;    harvest- 
ing, 6089  ;  i)roduce  of,  6091  ;  uses  of,  6u92. 
Rape-cake,  as  a  manure,  2234. 
Raspberry  as  an  orchard  fruit,  4104. 
Rat,  the  domestic  or  Norway,  7632. 
Ratterv,  Paul  of  Starston's,  7634. 
Rat-traps,  2581. 
Rauch,  F.  A.,  his  work  on  agriculture,  page  1217. 

A.  D.  1802. 
lie,  Filippo,  his  works   on   agriculture,  page  1221. 

A.  D.  1808. 
lieaunmr,  Rene,  Antoine  Ferchault,  sieur  de,  his 

work  on  agriculture,  page  1215.  A.  D.  1749. 
Reaping,  3173.  3178:    by  the  acre,  3180:   wheat, 

S043. 
Reaping-hook,  the,  2481 ;  the  smooth,  2482 ;  Hut- 
ton's  improved,  2483. 
Reaping  machines,  2731.  &  27-37. 
Reaping  machines,  2731. 
Rearing  domestic  animals,  2066. 
Receptacle  of  plants,  1324. 

Recollection  of  surfaces  and  of  country  of  great  in- 
terest to  the  agriculturist,  3298. 
Rcdolfi,  Cosimo,  his  work  on  agriculture,  page  1222. 

A.  D.  1818. 
Reds,  vegetable,  for  dyeing,  1416. 
Reed,  method  of  thatching  with,  3190. 
Reider,  T.,  his  work  on  agriculture,    page  1220. 

A.  D.  1825. 
Rein-deer,  the,  7361. 

Religion,  as  influencing  agriculture,  127.3. 
Renm'e,  George,  Esq.,  his  work  on  agriculture,  page 

1210.  A.  D.  1794. 
Rent  of  grazing  farms,  4796 ;   of  land  among  the 
Anglo-Saxons,  202 ;  in  Scotland,  4795 ;  in  Eng- 
land, 4797. 
Rents  of  landed  estates,  receiving  of,  4703. 
Rents  of  leases,  4688. 
Repairs  in  drains,  4266. 
Reproduction  in  animals,  1^T72. 
Resin,  Botany  Bay,  1467  ;  green,  1466. 
Resins,  vegetable,  H53 ;  use  of,  1471. 
Rhubarb,  6176  ;  culture  of,  6177  ;  Chinese  mode  of 

curing,  6178. 
Ribbe,  M.,  his  work   on    agriculture,    page    1220. 

A.  D.  1826. 
Ribbing,  3255. 
Ribbing  wheat,  5033. 
Ribworm,  plaintain,  the,  5625. 
Ricci  Jacopo,  his  works  on  agriculture,  page  1222. 

A.  D.  1816. 
Rice,  5185;  cultivation  of,  in  Egypt,  1078. 
Richards,  John,  his  work  on  agriculture,  page  1207. 

A.  D.  1730. 
Richardson's  machine  for  raising  large  stone,  4.523. 
Richlcr,  K.  F.,  his  works  on  agriculture,  page  1220. 

A.  D.  1804. 
.Tflcinus  conimiinis,  862.  978. 
Ricking  of  corn,  3176 
Rick. stand,  Waistell's  circular,  2909. 
Ridder,  the,  an  addition  to  the  plough,  7848. 
Ridges,  3249;  on  dry,  porous,   turnip   soils,  SSW ; 
mode  of  forming  straight,  and  of  uniform  breadth, 
,3251 ;  the  direction  and  length  of,  3253 ;  in  Buck- 
inghamshire,  7783. 
Ridging,  3127. 

Rid-plough,  Finlayson's,  4540. 

Ric»i,  his  work  on  agriculture,  page  1216,  A-D.  1770. 
Jiinn,  J.,  his  works  on  agriculture,  page  1220.  A.  D. 

1792. 
Rigaud  de  VIsle,  his  work  on   agriculture,  page 

1216.   A.  D.  17:.9. 
Right/,  Edward,  M.  D.,  F.  L.  S.,  his  works  on  agri- 
culture, page  1213.  A.  D.  182U. 
Rein-deer  moss,  696. 
Rippling,  3204. 

A 


Rippling  flax,  5899. 

River  farmers,  7742. 

River-meadows,  5769. 

River  plants,  1745. 

Rivers,  altering  the  course  of,  4371  ;  a  common 
cause  of  injury  to  the  banks  of,  4362;  the  natural 
licence  of,  43.i9;  operations  for  improving,  4.jii0  ; 
raising  to  a  higher  level,  4377;  sometimes  inju- 
rious to  lands,  2202. 

RUckcrt,  G.  Ch.  Alb  ,  his  work  on  agriculture,  page 

1220.  A.  D.  1800. 

Roads,  the  best  materials  for  making,  3635. 
Roads,  breadth   of,  3595 ;    ought  to  be  wide  and 
strong,  3597  ;  narrow,  3601 ;  drainage  of,  3602. 

Road-bridges,  3611. 

Roads,  concave,  3670  ;  convex,  S671  ;  semi-convex, 
3674;  advantage  of  good,  3523;  M' Adam's  plan 
of  making,  3527  ;  paving  of,  3697  ;  junction  of, 
3620 ;  laying  out  over  a  hill,  3559 ;  direction  of, 
through  an  extensive  estate,  3562 ;  machine  for 
scraping,  .3749;  machine  for  sweeping,  3751  ;  Bid. 
die's  machine  for  repairing,  S757  ;  arrangement 
of,  on  farms,  4210 ;  national,  3530  ;  parochial,  3531 ; 
of  estates,  353S  ;  of  farms,  3594  ;  paved,  3538 ; 
planked,  3542 ;  the  laying  out  of,  3.545 ;  the  line  of 
direction  in,  3547  ;  on  an  inclined  plane,  7812  ; 
preparation  of  the  base  of,  3622 ;  preservation  of, 
3727  ;  repair  of,  3744  ;  the  proper  degree  of  cr.n. 
vexity  for,  3676  ;  proper  width  of,  3566  ;  strength 
of,  3567 ;  durability  of,  3569 ;  smoothness  of, 
3570  ;  wear  or  decay  of,  .3571 ;  washing,  3754  ; 
Paterson's  system  of  repairing,  3760;  M' Adam's 
system  of  repairing,  3763. 

Road  embankments,  3611. 

Road  fences,  3617. 

Road-harrow,  Harriott's,  3745. 

Uoad-making,  M' Adam's  theory  and  practice  of, 
3,')81. 

Robertson,  George,  his  works  on  agriculture,  page 
1210.  A.  U.  1795. 

Robertson,  James,  D.D.,  his  works  on  agriculture, 
page  1211.  A.  D.  1799. 

Ruccn,  Abbi5  Delia,  his  work  on  agriculture,  page 
1221.  A.  D.  1790. 

Roccella  tinetbria,  as  a  scarlet  dye,  697. 

Rocks,  improvement  of,  4517;  primitive,  2102;  of 
transition,  2103;  floetz,  2104  ;  volcanic,  2106;  re- 
lative situation  of,  in  Britain,  2107  ;  how  con- 
verted into  soils,  2111. 

Rocks  or  stones,  modei  of  rending,  by  gunpowder, 
4524. 

Roe,  the,  7371. 

Roller,  the,  2707  ;  the  parted  cast-iron,  2708 ;  the 
spiky  or  compound,  2709;  the  only  essential, 
1717. 

Roller  and  water  box,  2711. 

Rolling,  3269. 

Rolling  newly  laid  on  road  metals,  3694. 

Rolling  roads,  3755  ;  Telford's  directions  for  repair- 
ing, 3774  ;  the  best  seasons  for  repairing,  3780. 

Roman  authors,  44;  Cato,  45  ;  Varro,  4is  Virgil, 
47  ;  Columella,  48 ;  Pliny  the  elder,  49 ;  Palladius, 
50. 

Romans,  ass,  use  of,  among  the,  105;  mules,  106; 
horse,  108 ;  dog,  108 ;  plough  of  the  Romans, 
110;  wheel  ploughs,  invention  of,  113;  brake, 
114;  hoes,  117— 119;  spade,  120 ;  instruments, 
Roman  114 — 123  ;  reaping  hook,  123  ;  ploughing, 
among  the  Romans,  I'/?  ;  fallowing,  128  ;  manur- 
ing, 129;  marl,  130;  sowing,  among  the  Romans, 
131  ;  reaping,  132  ;  reaping  machine,  Roman,  133. 

Romans,  culture  and  farm  man.igenicnt  of  the,  71  ; 
farm,  choice  of  one,  directed,  72;  soil,  74;  villa, 
origin  of  the,  75;  position  of  a,  80;  divided  into 
three  parts,  81  ;  servants,  agricultural,  85  ;  bailiff, 
86 ;  ploughman,  Roman,  requisites  of  a,  SS  ;  w  ages 
in  agriculture  amongst  the  Romans,  89 ;  beasts  of 
labour  used  by  the  Romans,  93 ;  breeding  of 
cattle,  93;  training  cattle,  98  ;  oxen,  how  fed  and 
used,  100;  direction  for  purchasing,  104;  thresh- 
ing, 135;  winnowing,  137;  hay-making,  1,38; 
weeding,  139 ;  corn,  pasturing,  and  harrowing, 
140  ;  watering  lands,  141  ;  draining,  143  ;  fencing, 
144  ;  trees,  management  of,  145 ;  fruits  of  the, 
146;  grasses,  cereal,  148;  legumes,  149;  sesa- 
mum,  150;  plants,  herbage,  151:  crops  used  in 
the  arts,  152;  crops,  ligneous,  153;  fruit  trees, 
154  ;  animals,  1.56 ;  maxims,  157. 

Romnev  marsh,  4559. 

llonalds's  select  list  of  orchard  apples,  4098. 

Ranco'ii,   Ignazio,  his  work  on  agriculture,  page 

1221.  A.  V.  1804. 

Root,  anomalies  of  the,  1590, 
Root-breaker,  2557. 
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Root  of  a  plant,  1307. 

Koots,  edible,  ot'tlie  old  world,  17S5. 

Hoot- house,  the,  '28m. 

Roots  of  trees,  use  of,  4065. 

Rope-twisting  machine,  2562. 

Roscommon,  statistics  of,  7S8'2. 

Roseneath,  in  Dunbartonshire,  7813. 

Rosin,  U'A. 

Jloss));,  Karl  Glo.,  his  works  on  agriculture,  page 
1219.  A.  D.  1781. 

Ross-shire,  statistics  of,  7854. 

Rotation  of  crops,  necessity  of  a  judicious,  4912. 
4927. 

Rotations  suited  to  different  soils,  examples  of, 
4935. 

Rotting  in  trees,   to  prevent,  40.30. 

Roughly,  Thomas,  his  work  on  agriculture,  page 
122.3.  A.  D.  182>. 

Roxburghsliire,  statistics  of,  7S36. 

Jioxtrr,  Frangnis,  his  works  on  agriculture,  page 
1210.  A.  O.  1770. 

Rubbing-post  for  pigsties,  28"8. 

Rules  for  the  arrangement  of  farm  labour,  4913. 

Rush,  the  esparto,  in  Spain,  722. 

Russia,  portion  of,  fit  for  aration,  664 ;  climates  of, 
665  ;  surface  of,  6  )9  j  soil  of,  670  ;  landed  pro- 
perty in,  671  ;  the  farmeries  of,  672  ;  agricultural 
products  of,  673 ;  farming  crops  of  the  more 
southern  regions  of,  074;  the  culture  of  lierbage 
plants  in,  675  ;  plants  grown  for  commercial  uses 
in,  676  ;  fruits  generally  grown  in,  678  ;  live  stock 
of  the  farmer  in,  679  ;  forests  of,  080  ;  implements 
and  operations  of  husbandry  in,  683;  field  oper- 
ations of,  684 ;  bnprovement  of  agriculture  in, 
685. 

Rutlandshire,  statistics  of,  7802. 

Rye,  5069  ;  varieties  of,  5070 ;  soil  for,  5071  ;  climate 
for,  5072;  when  sown,  507'!;  after-culture,  har. 
vesting,  and  threshing  of,  5074  ;  use  of,  5075 ;  as  a 
green  crop,  5076 ;  spur,  or  ergot  of,  5079  ;  insects 
injurious  to,  76ii2. 

Hi/e,  George,  his  work  on  agriculture,  page  1208. 
'a.  D.  1730. 

Rye,  insects  injurious  to,  7662. 

Rye-grass,  the  biennial,  56.54 ;  the  perennial,  5655 ; 
the  new  varieties  of,  5656. 


Sack-barrow,  the,  2541. 

Saddle-grafting,  a  peculiar  mode  of,  practised  in 
Worcestershire,  7792. 

Saffron,  the,  or  autumn  crocus,  0169,  uses  of,  6173. 

Saffron,  extract  of,  1412. 

Sagapenum,  1479. 

Saintfoin,  5595 ;  varieties  of,  5596  ;  soil  for,  5.'J97 ; 
sowing,  5599;  after-culture  and  management  of, 
5603  ;  taking  and  using  the  crop  of,  5606  ;  dura- 
tion  of,  5609 ;  produce  of,  5610  ;  nutritive  pro- 
ducts of  5611;  saving  the  seed  of,  5612;  thresh- 
ing out  the  seeds  of,  5614;  produce  in  seed  of, 
5616  ;  diseases  of,  5617. 

Salep  plant,  culture  of  the,  6184. 

Salesman,  agricultural,  7748. 

Saline  solutions,  as  a  manure,  2.308. 

Salisbury,  W.,  his  work  on  agriculture,  page  1213. 
A.  D.  1822. 

Salmon's  attempt  at  a  reaping-machine,  2735. 

Salmon,  7584 ;  enemies  of  the  young,  3889  ;  fishery 
of,  3885  ;  in  rivers,  7850 ;  spawning  of,  7850  ;  va- 
rious modes  of  taking,  3895;  weirs  for.  Marshal's 
opinion  of,  3900. 

Salmon  trout,  7850. 

Salop,  1401. 

Salt,  as  a  manure,  2306 ;  good  for  most  animals, 
2074;  production  of,  3S72. 

Salts,  as  part  of  the  food  of  plants,  1530. 

Salvini,  Gio.,  his  work  on  agriculture,  page  1221. 
A.  D.  1777. 

Sandarach,  1457. 

Sandwich  Isles,  the,  1059. 

Sana's  opinion  on  pruning,  3989. 

Sap,  14!'5;  ascent  of  the  1539 — 1544  ;  causes  of  the, 
1545 — 1550  ;  elaboration  of  the,  1551 ;  perspir- 
ation of,  15.05  ;  of  plants,  1475. 

Sarcey-de-Sutiires,  his  works  on  agriculture,  page 
1215.  A.  D.  1765. 

Sartorcll),  G.  B.,  his  work  on  agriculture,  page  1222. 
A.  D.  1826. 

Sauerkraut,  5507. 

Saussurc's  experiment  respecting  vegetable  extract 
as  the  food  of  plants,  1529. 

Savory,  cultiu-e  of,  6180. 


Savoy,  agriculture  of,  354 ;  land  in,  355 ;  lands  of 
the  monasteries  in,  356;  peasantry  of,  357  ;  four 
modes  of  occupying  land  in,  359  ;  land  near  towns, 
500;  farming  land  in,  .361  ;  occupying  land  in, 
by  grangers  and  by  tacheurs,  362,  363  ;  leases 
granted  to  the  farmers  and  grangers  in,  364 ;  pas- 
turage in,  365;  public  dairies  in,  366;  sheep  in, 
367;  vineyards  in,  368;  walnut  trees  in,  369: 
walnut  harvest  in,  370 ;  tobacco  in,  .373  ;  artificial 
grasses  in,  374  ;  grass  lands  and  water  meadows 
of,  375 ;  agricultural  improvements  in,  376 ;  salt- 
works of  Montiers  in,  37V. 

Saw,  the,  2490. 

Sawing,  3150. 

Saxony,  state  of  agriculture  in,  607 ;  culture  of  the 
vine  and  silkworm  in,  608;  the  wool  of,  609;  ge. 
neral  rotation  of  crops  in,  610;  cows  of,  611; 
Jacob's  opinion  of  the  agriculture  of,  613. 

Scales  of  animals,  1869. 

Scammony,  1+75. 

Scarcement  in  hedgemaking,  arguments  for  and 
against  a,  3009. 

Scarifier,  Henry's  improved,  2673. 

Scarifier  or  hash,  the  Sithney,  2716. 

Schrffijld,  L.,  his  work  on  agriculture,  page  1220. 
A.  D.  1809. 

SchiJiilcnter,  M.,  his  work  on  agriculture,  page  1220. 
A.  D.  ISIO. 

Schuster,  J.,  and  M.  Haberle,  their  work  on  agricul- 
ture, page  1220.   A.  D.  182.5. 

Schwcrtz,  N.,  his  work  on  agriculture,  page  1220. 
A.  D.  1825. 

Sclrpus  tuberfisus,  the,  of  China,  986. 

Scorer,  the,  2491. 

Scotland,  agriculture  of,  after  the  Norman  Con. 
quest,  208;  during  the  thirteenth,  fourteenth 
and  fifteenth  centuries,  213 ;  in  the  fifteenth  and 
sixteenth  centuries,  215 ;  agriculture  of,  in  the 
sixteenth  century,  2-6.  241  ;  in  the  seventeenth 
century,  242  ;  agriculture  in,  during  the  Revolu- 
tion, 770  ;  first  improvement  in  the  roads  of,  771 ; 
benefit  to  the  agriculture  of,  772  ;  general  remarks 
on,  7832. 

Scraper,  the,  2464. 

Scraping,  31.33. 

Scraping  roads,  3748. 

Scythe,  the  Hainault,  509.  2479 ;  the  great  Bra., 
bant,  510;  the  cradle,  2480;  for  reaping  grain 
crops,  3179  ;  used  in  irrigation,  4401. 

Seal,  the,  3393. 

Seas,  inconsiderable,  temperature  of,  2351. 

Season  for  cutting  trees  whose  barks  are  not  made 
use  of,  4044 ;  for  sawing,  cutting,  or  clipping  living 
trees,  2156. 

Season,  a  wet,  2435. 

Seasoning  of  timber,  4063 ;  by  steeping,  4064. 

Sea-trout,  7850. 

Sea  wall  embankment,  4352. 

Sea-water,  as  a  means  of  irrigation,  4445. 

Sea-weed,  use  of,  6187. 

Sea-weaUs,  as  a  manure,  2237. 

Sea-wrswk  grass,  6195. 

Secretions,  unctuous,  of  the  skin,  1875  ;  viscous, 
1876. 

Seed,  dispersion  of,  1612. 

Seed.basket,  2526. 

Seed-corn,  choice  of,  4855. 

Seed  farmers,  7729. 

Seed  harrow  for  wet  weather,  Gray's,  2704. 

Seed  sown,  returns  of,  mentioned  by  the  ancients, 
167. 

Seeds  of  trees,  use  of,  4041. 

Selkirkshire,  statistics  of,  7837. 

Senac,  M.,  and  the  Baron  de  Ferrussac,  their  work 
on  agriculture,  page  1219.  A.  D.  1826. 

Senna,  extract  of,  1410. 

Sensation  of  plants,  1668. 

Serpent's  motion,  the,  1903.  1906. 

Serradilla,  the,  5639. 

Serres,  Olivier  de,  his  work  on  agriculture,  page 
1214.  A.  D.  1600. 

Servants,  choice  of,  for  the  farmer,  4866  ;  the  mode 
of  hiring  at  public  statutes,  4869 ;  management 
of,  4'AIO. 

Servants,  female,  required  in  a  farmery,  4878. 

ServHres,  B.  de,  his  work  on  agriculture,  page  1216. 
A.  D.  17S0. 

Sesamum  orient^le,  978.  6097. 

Setters,  7401). 

Settlers  in  the  United  States,  practice  of,  1165. 

Sexes  of  plants,  1622. 

Shade  and  shelter  for  certain  plants,  necessity  of, 
1827. 
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.Shafts,  double,  advantage  of^  on  roads,  3742. 

Shakes  in  trees,  to  remciiy,  40J1. 

Shapes    which     indicate    a    propensity    to    fatten 

soonest,  20J1. 
Sheath,  the,  or  land. guard  of  loose  stones,  4306. 
Sheaves  of  corn,  an   improved  method  of  setting 

up,  'ilV?  ;  methods  ol' drying,  704. 
Sheaving  of  corn,  3175 
Sheds,  portable,  for  pasture  lands,  5838. 
Sheep,   the,  711'2;    the  common,   in  a  wild  state, 

7113;  value  of,  to  the  British  farmer,  7114. 
Sheep,  varieties  of,  7115;  the  long-woolled  British, 
7117;  the  short-wootled,  7118;  the  hornless 
breeds,  7119;  sheep  best  suited  to  arable  land, 
7120;  the  long-woolled  Urge  breeds,  7r21  ,  the 
shorter-woolled  varieties,  119.G  ;  sheep  that  range 
over  the  mountainous  districts  of  Britain,  7133  , 
the  Spanish  or  Merino  breed,  7138. 

Sheep,  criteria  of  properties  in,  ol  an  excellent  ram, 
7142 ;  of  a  sound  healthy  sheep,  7143 ;  of  age, 
7144  ;  names  of  the  ditforent  ages  and  conditions 
of  sheep,  7145. 

Sheep,  breeding,  7146  ;  season  of  putting  the  rams 
to  the  ewes,  7153;  period  of  gestation,  7154  ;  keep 
of  sheep  after  lambing,  7159  ;  castrating  lambs, 
7160  ;  weaning  of  lambs,  7161. 

Slieep,  rearing  and  management  of,  7162;  on  rich 
grass  and  arable  lands,  7166  ;  treatment  of  the 
lambs,  7168;  selection  of  the  lamb  stock,  7170; 
selection  of  the  grown  stock,  7172;  shearing, 
7173;  washing,  7177  ;  marking,  7185  ;  shortening 
the  tails,  7186;  rearing  and  management  on 
hilly  and  mountainous  districts, 7190;  store  farm- 
ing, 7192. 

Sheep,  folding,  7208. 

Sheep,  fattening,  7219;  fattening  lambs,  7224. 

Sheep,  the  Merino  breed,  7240;  introduction  of, 
7231 ;  Dr.  Parry's  experiments  with,  7232 ,  shear- 
ing of,  723  > ;  produce  of  the  wool  of,  7236 ;  Lord 
Somervillo's  experiments  with,  7237. 

Sheep,  anatomy  and  physiology  of,  7239;  skeleton 
of,  7241  ;  the  visceral  and  soft  parts,  7242  :  wool 
of,  7243. 

Sheep,  diseases  of,  7244  ;  of  lambs,  7273. 

Sheep,  the  Berkshire  polled,  7790  ;  of  Berwick- 
shire, 7835  ;  in  Buckinghamshire,  7783  ;  of  the 
Cape  of  Good  Hope,  1 127  ;  of  the  firm  of  Coldin- 
gen,  near  Hanover,  fiOO;  of  Dorsetshire,  manage- 
ment of,  7819 ;  of  the  Hebrides,  7859 ;  of  Hin- 
dustan, 913  ;  the  Hungarian,  632  ;  improvement 
of,  on  the  farm  at  Moegelin,  .0H5 ;  in  Leicester- 
shire, 7798;  of  Perthshire,  7849;  of  Spain,  735; 
management  of,  737 — 742  ;  when  first  fed  on  the 
ground  with  turnips,  237. 

Sheep-shearing  in  Spain,  741. 

Shell-fish  fishery,  3S83. 

Shell  sand,  as  a  manure,  2288. 

Shell  slug,  the,  7706. 

Shells  of  animals,  1870. 

Sheltering  farm-lands,  4.584. 

Sheltering  and  shading  land-s,  2215,  2216. 

Shepherd,  the,  4876. 

Shetland  Isles,  statistics  of  the,  7861. 

Shirreff,  John,  his  work  on  agriculture,  page  1213. 
A.  D.  1814. 

Shocking  of  corn,  3175. 

Shoeing  of  horses  in  Flanders,  520. 

Shoots,  annual,  1569. 

Shorelands,  improvement  of,  4567. 

Shovel,  the,  2446. 

Shovelling,  3124. 

Shropshire,  statistics  of,  7795. 

Siam,  the  kingdom  of,  949  ;  agriculture  of  the,  950  ; 
soil  of  the,  951. 

Sickle,  for  reaping  grain  cro])s,  3179. 

Sicklcr,  F.  Ch.  L.,  his  work  on  agriculture,  page 
1220.  A.  D.  1SU5. 

Slda  <ilia;fblia,  use  of,  in  China,  982. 

Siebe's  rotatory  pump,  4.501. 

Sierra  Leone,  description  of,  1105. 

Sieiwe,  works  on  agriculture,  p.  1216.  A.  D.  1769. 

Sieves,  2523. 

Sifting  earth  or  gravel,  3135. 

Silicia  in  animals,  19  >2  ;  in  plants,  1504. 

Silk,  culture  of,  in  Hungary,  629. 

Silkworm,  the,  7595;  breeding  of,  7596;  in  the 
south  of  France,  415. 

Simondc,i.  C.  L.,  his  work  on  agriculture,  page  1221. 
A.  D.  ISOI. 

Simpson,  Finder,  his  works  on  agriculture,  page 
1213.   A.  D.  1814,  1815. 

Sinclair,  George,  F.L.S.,  F.H.S.,  kc.  his  work  on 
agriculture,  page  1213.  A.  D.  1824. 


Sinclair,  Right  Hon.  Sir  John,  Bart.,  LL  D,  &c. 

his  works  on  agriculture,  page  1210.   A.  D.  17;t(). 
Sincfi/,  Andre  Louis  E.sprit,  his  work  on  agricul- 
ture, page  1218.   A.  D.  1,SI;3. 
Situation  for  a  landed  proprietor's  mansion,  the  most 

desirable,  3506. 
Skeibo  farmery,  4163. 
Skin  and  leather,  refuse  of  the  manufactures  of,  as 

a  manure,  2251. 
Skin,  secretions  of  the,  1874. 

Skins  of  animals,  use  of  the,  2017. 

Skirting  lands,  ,3210. 

Skreen  plantations,  458.5. 

Sleep,  the  positions  assumed  by  animals  durintr. 
19J0.  .  **' 

Sloeping.rooms  for  .qingle  men,  28GS. 

Sligo,  statistics  of,  7886. 

Slit  method  of  planting,  .3947. 

Slit-planting,  an  expeditious  mode  of,  3953. 

Sliig.s,  7705. 

Sluice,  a,  4406. 

Small,  James,  his  work  on  agriculture,  page  1210. 
A.  D.  1784. 

Smith,  John,  his  work  on  agriculture,  page  1207. 
A.  D.  1670. 

Smith,  Rev.  John,  D.  D.,  his  work  on  agriculture, 
page  1211.  A.  D.  1798. 

Smith,  William,  his  works  on  agriculture,  page  1212. 
A.  D.  1806. 

Smith's  attempt  at  a  re.iping  machine,  273G;  his 
opinion  on  irrigation,  43x7. 

Smithy,  on  a  large  farm,  2869. 

Smoking  tobacco,  antiquity  of,  6124. 

Smut,  the,  in  corn,  I61.3.  5064. 

Smut  machine,  the,  2796. 

Snail,  the  edible,  7618. 

Snails,  7707. 

Snow,  2.376  ;  of  great  use  to  the  vegetable  kingdom, 
2377  ;  heat  produced  from,  2324. 

Societies,  agricultural,  7911;  lately  formed  in  Bri- 
tain, 800. 

Society  of  Arts,  the,  7913. 

Society  of  Improvers  in  the  Knowledge  of  Agricul- 
ture, in  Scotland,  institution  of  the,  793. 

Society,  state  of,  as  influencing  agriculture,  1270. 

Soda  in  animals,  1928. 

Suderini,  Giovanvettorio,  his  work  on  agriculture, 
page  1221.  A.  D.  li;22. 

Soil  among  trees,  culture  of,  3980. 

Soil,  as  influencing  agriculture,  1263. 

Soils,  exhaustion  of,  1534;  fertility  of,  restored, 
1535;  how  distinguished  from  masses  of  earth, 
2114;  classification  of,  2117;  naming  the  genera 
of,  2118;  naming  the  species  of,  2119;  table  of, 
2120  ;  to  discover  the  value  of,  2121  ;  indicated  by 
the  plants  growing  on  them,  2122  ;  the  qualities 
of,  discovered  by  chemical  analysis,  t;i,j3 ;  the 
qualities  of,  discovered  mechanically  and  cmpiri- 
callv,  2137 ;  the  absorbent  powers  of,  2145  ;  po- 
pular distinctions  of,  2157  ;  chemical  agency  of, 
216(1;  improvement  of,  2162;  pulverisation  of, 
2163;  consolidation  of,  2172  ;  aeration  or  fallow- 
ing of,  2174;  alteration  of  the  constituent  parts 
of,  2180;  the  capacity  of,  lor  retaining  water,  to 
ascertain,  2144;  incineration  of,  2191;  burning  of, 
2192;  water  with  respect  to,  2199. 

Soils,  mixed  or  secondary,  1743;  aquatic,  for  plants, 
1744;  earth  v,  of  plants,  1747;  vegetable,  of  plants, 
17.55. 

Soils,  the  most  proper,  for  irrigation,  4386;  Smith's 
opinion  respecting,  4387;  peaty,  2112;  spurious 
peaty,  21 13 ;  power  of  vegetables  to  exhaust,  2219  ; 
in  respect  to  farming  lands,  4743  ;  retentive, 
mode  of  draining,  4267  ;  use  of  the,  to  vegetables, 
2145.  2148;  the  constituent  parts  of,  which  give 
tenacity,  2149 ;  power  of,  to  absorb  water  by 
capillary  attraction,  2152;  power  of,  to  absorb 
water  from  air,  21,53. 

Solar  rays,  influence  of,  on  vegetation,  2,326. 

Solids,  animal,  1957  ;  the  soft,  1961 ;  the  hard,  1962. 

Solomon  Isles,  the,  1052. 

Somersetshire,  statistics  of,  7820. 

Somcrvillc,  Right  Hon.  John,  Lord,  his  works  on 
agriculture,  page  1211.  A.  D.  1799. 

Somerville,  Robert,  his  work  on  agriculture,  page 
1212.   A.  D.  1805. 

Soot,  as  a  manure,  226S. 

Soaper's  waste,  as  a  manure,  2310. 

South  America,  climate,  surface,  and  soil  of,  122a 

Sowing,  3148. 

Sowing  of  pine  seed  in  Flanders,  .529. 

Spade  of  the  bushman,  1139;  the  Flemish,  24^45; 
used  in  irrigation,  4395  ;  the  trenching,  512. 
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Spadoni,  Paolo,  his  works  on  agriculture,  page  1222. 

A.  D.  1810. 
Spain,  agriculture  of,  in  the  middle  of  the  18th  cen. 
tury,  Hi  ;  during  the  19th  century,  115 ;  climate 
of,  716  ;  surface  of,  717  ;  soil  of,  718  ;  landed  pro- 
perty of,  719;  bad  feature  in  the  old  government 
of,  720;  agricultural  products  of,  721  ;   rotations 
of  common  crops  in,  733;  live  stock  of  the  agri- 
culturist in,  734 ;   sheep  of,  735 ;  implements  of 
agriculture  in,  744  ;  operations  of  agriculture  in, 
745  ;  forests  in,  747  ;  improvement  of  agriculture 
in,  748  :  cause  of  the  decline  of  agriculture  in,  712. 
Spaniels,'7401. 
Speed,  Adam,  his  works  on  agriculture,  page  1207. 

A.  D.  1659. 
Speculators  of  Midlothian,  7833. 
Spermaceti,  1948. 
Splitting  the  roots  of  trees,  31. 
Sponges,  as  a  manure,  2253. 
Sponge,  a  good  hygrometer,  2420. 
Spottiswoode,  the  estate  of,  an  example  of  successful 

drainage,  4255. 
Spray  of  trees,  uses  of  the,  40ip. 
Springs,  artificial,  4503. 
Springs  on  lands,  injury  done  by,  2201. 
Spring- latch  for  gates,  3089. 

Spring,  temperature  of,  influence  of,  on  plants,  1727. 
Spur  of  rye,  5079. 

Spurry,  5632  ;  culture  of,  in  the  Netherlands,  482. 
Spurs  of  animals,  1866. 
SUble,  the,  2816. 
Stacey,  Rev.  Henry  Peter,  LL.B.,  F.L.S.,  his  work 

on  agriculture,  page  1211.  A.  D.  1800. 
Stack-borer,  the,  2488. 
Stack-cover,  the,  2912. 
Stack-funnel,  the,  2911. 
Stack.guard,  the,  3288. 
Stack-yard,  the,  2906  ;  Mitchell's,  2907. 
Stacking,  3276. 
Stacking  stage,  3289. 
Stacking  wood  for  fuel,  &c.,  3207,  3208. 
Staffordshire,  statistics  of,  7796. 
Stag,  the,  7370. 
Staircases  to  cottages,  economical  mode  of  forming, 

2895. 
Stake  and  rice,  protecting  hedges  by,  3017. 
Standing,  in  animals,  1899. 
Stanley,  Robert  A.,  Esq  ,  his  work  on  agriculture, 

page  1213.  A.  D.  1824. 
Starch,  1400;  plants  producing,  1402  ;  uses  of,  1403. 
Steam-engines,  employment  of,  in  draining,  4277. 
Steaming  house,  tlie,  2863. 
Steaming  machine,  on  a  simple  and  economical 

plan,  2805. 
Steaming  and  washing  machine,  economical,  2804. 
Stedman,  Captain,  his  residence  in  Surinam,  1243. 
Steele,  Andrew,  his  work  on  agriculture,  page  1213. 

A.  D.  1826. 
Steelyard,  Ruthven's  farmer's,  2570. 
Steeping  flax,  5905. 
Steindel,  A.  H.  von,  his  work  on  agriculture,  page 

1220.  A.  D.  1800. 
Steining  wells,  4479. 

Stem  of  herbaceous  plants,  structure  of  the,  1377. 
Stem  of  plants,  anomalies  in  the,  1597- 
Stephens,  George,  his  work  on  agriculture,  page 

1214.   A.  D.  1829. 
Stephens's  mode  of  forming  and  planting  the  single 

hedge  and  ditch,  2H97. 
Steuart,  Sir  Henry,  his  system  of  removing  large 
trees,  3955;  his  conclusions  respecting  the  influ- 
ence of  culture  on  timber  trees,  3973. 
Stevens  and  Lii}bault,  their  work  on  agriculture, 

page  1207.  A.  D.  1616. 
Stevenson's  opinion  on  the  direction  of  roads,  3547 ; 
opinion  on  the  drainage  of  roads,  3607 ;  base  of 
roads,  3627. 
Stevenson,\V.,  Esq.,  M.  A.,  his  work  on  agriculture, 

page  1212.  A.  D.  1809. 
Steward,  under,  7721 ;  demesne,  7722. 
St.  Helena,  1144. 
Stickleback  fishery,  3881. 
Stile  of  falling  bars,  3109. 
Stiles,  3108. 
Stillingfleet,  Benjamin, 'his  works  on  agriculture, 

page  1208.  A.  D.  1759. 
Stimulants,   artificial,    to   the   vital   principle   of 

plants,  1666. 
Stipulasof  plants,  1316. 
Stirlingshire,  statistics  of,  7814. 
Stock  farmers,  7735. 
Stocking  a  farm,  4826. 
Stocking  pastures,  5825. 


Stone,  Thomas,  his  works  on  agriculture,  page  1210. 
A.  D.  1785. 

Stone  tracks  in  roads,  advantages  of,  3540. 

Stones,  breaking,  3121. 

Stone-breaking  machine  impelleil  by  steam,  2556. 

Stones,  Edgeworth's  mode  of  breaking,  for  roads, 
3656. 

Stone-hewing  machine,  2809. 

Stones  on  lands,  to  get  rid  of,  4518. 

Stones,  large,  Low's  machine  for  raising,  2810. 

Stones,  machine  for  breaking,  for  roads,  365a 

Stones,  proper  size  of,  for  roads,  SS&i. 

Stop-drag  for  carriages  going  down  hill,  Rapson's, 
2759. 

Storax,  14S5. 

Store  farmers,  7736. 

Streams,  artificial,  446k 

Strobile  of  plants,  stales  of  the,  IS.'jS. 

Stubble,  as  a  thatch  for  ricks,  3187. 

Stubble  or  dew  rake,  2453. 

Stubble-rake,  the,  2725. 

Stumming  cider-casks,  4132. 

Stump/,  G.,  his  work  on  agriculture,  page  1220, 
A.  D.  1794. 

Straw  of  barley,  use  of,  5118. 

Straw  of  corn,  uses  of  the,  4990. 

Straw  of  rye,  manufacture  of,  into  plaits,  5077. 

Straw  of  wheat,  uses  of,  5051. 

Straw,  dry,  as  a  manure,  2238. 

Straw-house,  the,  2864. 

Straw-rope  making,  3184. 

Straw-rope  twister,  2469. 

Straw-yard,  the,  2913. 

Strickland,  G  ,  Esq.,  his  work  on  agriculture,  page 
1214.  A.  D.  1829. 

Structures,  agricultural,  of  the  Mexicans,  1185. 

Styrax,  14S6. 

Subsoil,  relatively  to  the  choice  of  a  farm,  4760. 

Succession,  natural,  of  trees,  3918. 

Suckow,  G.  Adg.,  his  work  on  agriculture,  page 
1219.  A.  D.  1775. 

Suction,  mode  of  adhesion  by,  in  some  animals,  1896. 

Suffocation  of  plants,  1707. 

Suffolk  punch,  the,  6242. 

Suffolk,  statistics  of,  7787. 

Sugar,  1398  ;  utility  of,  1399 ;  ctilture  of,  among  the 
Moors,  711  ;  in  animals,  1946  ;  from  the  beet 
root,  manufacture  of,  in  the  Netherlands,  476. 

Sugar-cane,  culture  of,  in  Jamaica,  1212;  in  Ma. 
laga,  729  ;  management  of,  in  Egypt,  1082;  the, 
in  Hindustan,  895. 

Sugar  plantation,  buildings  required  for  a,  1204; 
live  stock  of  a,  1209. 

Sulphate  of  iron,  as  a  manure,  2300. 

Sulphate  of  potassa,  as  a  manure,  2307. 

Sulphur  in  animals,  1923. 

Sumatra,  description  of,  1021  ;  live  stock  of,  1027. 

Summer.fallowing  in  Scotland,  when  first  practised, 
794. 

Summer,  temperature  of ;  influence  of,  on  plants, 
1728. 

Sunflower,  the,  as  an  oil  plant,  6100. 

Sutherland,  statistics  of,  78.56. 

Surface,  character  of,  in  regard  to  farming  lands, 
4769. 

Surface,  general,  of  land  estates,  to  portray,  3351. 

Surfaces,  grassy,  formation  of,  5714. 

Surface-gutters  made  by  cart  wheels,  4301. 

Surfaces,  primitive,  aflfecting  plants,  1741. 

Surgeon,  veterinary,  7755. 

Surinam,  climate,  surface,  and  soil  of,  1242 ;  pro- 
ducts of,  1243. 

Surrey,  statistics  of,  7778. 

Sussex,  statistics  of,  7779. 

Swan,  the  mute  or  tame,  7518  ;  other  species,  7519 ; 
rearing,  7520;  feathers  and  down, 7521. 

Swayne,  G.,  A.  M.,  his  work  on  agriculture,  page 
1210.  A.  D.  1790. 

Sweat  of  animals,  1877. 

Sweden,  state  of  agriculture  in,  6S6 ;  climate  of, 
687;  surface  of,  688;  soil  of  the  valleys  of,  690; 
landed  property  of,  691;  cottages  of,  692;  the 
fence  in  general  use,  691  ;  agricultural  products 
of,  695;  livestock  of  the  farmer  in,  702;  imple- 
ments and  operations  of  agriculture  in,  703 ;  fo- 
rests of,  705;  the  chase  in,  706;  improvement  of 
the  agriculture  of,  708. 

Sweeping,  3134. 

Sweeping  roads,  3750. 

Sweepings  of  houses,  as  a  manure,  2267 

Swimming,  the  action  of,  1908. 

Swinbnurnc,  R.,  his  work  on  agriculture,  page  1213. 
A.  D.  1819. 
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Swine,  abhorrence  of,  in  the  western  counties  of 
Scotland,  784.'. 

Swine,  7274 ;  common  hog,  7274  ;  wild  boar,  7276. 

Swine,  varieties  of  the  common  hog —  the  European, 
7283;  the  Chinese,  7284;  the  Berlcshire  breed, 
7286;  the  Hampshire  breed,  7287  ;  the  Shropshire 
breed,  7288  ;  the  Gloucestershire  breed,  7289  ;  the 
Herefordshire  breed,  72yo  ;  the  Rudgwick  breed, 
7291 ;  the  large  spotted  Woburn,  7292;  the  Wilt- 
shire breed,  7293  ;  the  Yorkshire  breed,  7294  ; 
the  Northamptonshire  breed,  729a  ;  the  Leicester- 
shire breed,  729ti;  the  Lincolnshire  breed,  7297; 
the  Norfolk  breed,  7298 ;  the  SuHblk  breed,  7299  ; 
the  swing-tailed  breed,  7302 ;  the  Highland  breed, 
7304;  the  old  Irish  breed,  7305. 

Swine,  breeding  and  rearing  of,  7306. 

Swine,  fattening  of,  7315 ;  curing  or  pickling  of 
pork  ;  7322  ;  curing  of  bacon,  7324. 

Swine,  diseases  of,  7329. 

Swine  of  Perthshire,  7849;  of  Hindustan,  915;  of 
Hungary,  635  ;  wild,  of  Paraguay,  1231. 

Switzerland,  agriculture  in,  326;  landed  property 
in,  329;  valleys  of  the  Alps  of,  330;  ebuvle»iens 
of,  331 ;  Mont  Grcnier,  in ,  S'3o ;  avalanches 
of,  334 ;  glaciers  of,  335 ;  cottages  of,  336 ; 
villages  of,  3.37  ;  the  vine  in,  338 ;  fruit  trees 
of,  339 ;  woods  nnd  forests  of,  340 ;  timber, 
341  ;  the  chamois  goats  of,  342 ;  pastures  and 
mowing  grounds  of,  343  ;  cows,  goats,  and  sheep 
of,  344 ;  cheeses  of,  346 ;  Schabzieger  cheese  of, 
347  ;  Gruyfere  cheese  of,  .348 ;  ewe-milk,  cheese 
of,  349 ;  agricultural  establishment  at  Hofwyl  in, 
350. 

System,  the  circulating,  in  animals,  1970. 


Table  of  cider  apples  of  established  reputation, 
4089. 

Tacambac,  1459. 

Tail  drain,  4414. 

Tallow,  1951 ;  of  Croton,  1451. 

Tallow-tree  of  China,  976. 

Tameness,  a  proper,  desirable  in  live  stock,  2028. 

rflmus  ek'phantipee,  1137. 

Tannin,  description  of,  1419  ;  utility  of,  1420. 

Tar,  1455. 

Tarello,  Camillo,  his  works  on  agriculture,  page 
1221.  A.  D.  1772. 

Tares,  5257  ;  varieties  of,  .5258  ;  soil  for,  5262  ;  sow- 
ing, 5264  ;  after-culture  of,  5270  ;  reaping  for  soil- 
ing, 5271 ;  produce  of,  5274;  application  of,  5276; 
diseases  of,  5279. 

Tnrgioni,  Luigi,  his  works  on  agriculture,  page 
1221.  A.  D.  1802. 

Tartary,  Independent,  extent  of,  878  ;  climate  of, 
879;  surface  of,  8^0  ;  soil  of,  881  ;  produce  of,  882. 

Tartary,  Chinese,  agriculture  of,  1013. 

Talham,  William,  his  works  on  agriculture,  page 
1211.  A.  D.  1798. 

Taxes,  and  other  burdens,  4802. 

Taxonomy,  1301. 

Tea  districts  of  China,  968, 

Tea  plant,  culture  of  the,  in  China,  969  ;  gathering 
of  the  leaves  of  the,  970  ;  curing  of  the  leaves  of 
the,  971  ;  the  different  sorts  of,  972  ;  the  more  se. 
lect  sorts  of,  973;  substitutes  for  the,  974;  the 
oil-bearing,  975. 

Teasel,  the,  5935  ;  varieties  of,  5936  ;  soils  for,  ,5937  ; 
sowing,  5938  ;  after-culture  of,  5940  ;  taking  the 
crop  of,  5242  ;  produce  of,  5945  ;  use  of,  594() ;  to 
save  seed  of,  5947  ;  injuries  to  which  it  is  liable, 
5948. 

Te/furd's  directions  for  repairing  roads,  3774  ;  opi- 
nion on  wheels  proper  for  roads,  3731  ;  opinion  of 
the  width  of  roads,  3.">96  ;  side-drains  for  roads, 
3608  ;  road  fences,  36i9  ;  base  of  roads,  3627. 

Temperature  as  aflecting  the  distribution  of  plants, 
1725  ;  variations  in  the,  2.).50  ;  as  influencing  agri- 
culture, 1259  ;  of  a  couutry,  rules  for  determining, 
17.30;  effects  of,  on  the  distribution  of  animals, 
S004 ;  in  the  three  zones,  the  most  remarkable 
circumstances  respecting,  1731. 

Tenancv,  different  species  of,  4672. 

Tenants,  management  of,  4665;  proper  treatment 
of,  4666. 

Tench,  7575 ;  stocking  with,  7576. 

Tendrils  of  plants,  1315. 

Tenure  on  which  lands  are  held  for  farming,  4786. 
Terms,  technical,  of  science,  use  of,  1293. 

Terra  del  Fuego,  1246. 

Terra  Firma,  climate,  surface,  soil,  and  produc- 
tions of,  1227. 


Terrace,  cultivation  of  the  Chinese,  1009. 

Terrier,  7398. 

Tessu'i;  Henri  Alexandre,  his  works  on  agriculture, 
page  1217.  A.  D.  1791. 

Testa  of  plants,  1341. 

Testudiniria  elephuntipcs,  1137. 

Tethering  cattle  on  clover  crops,  5560. 

Teviotdale.     See  Roxburghshire,  7836. 

Textures,  the  fibrous,  of  animals,  1958  ;  the  cellular, 
of  animals,  1959;  the  pulpy,  of  animals,  1960 

Thaer,  Alb.,  his  works  on  agriculture,  page  1220. 
A.  D.  179S. 

Thatch,  application  of,  to  stacks,  3186. 

Thatching,  3185. 

Thatching  hay  and  corn  stacks  in  England,  3188 ; 
the  roofs  of  buildings,  3189  ;  with  reed,  3190. 

Thatching-knife,  the,  2487. 

Theresi,  Thdr.,  his  work  on  agriculture,  page  1220. 
A.  D.  1808. 

Thermometer,  use  of  the,  2431. 

Thermometers,  scales  of  the  different,  24,32. 

Thessaly,  agricultural  circumstances  of,  757. 

Thessaly,  the  plain  of,  757. 

Thibet,  climate  of,  1014;  surface  of,  1015;  agricul. 
ture  of,  1017;  animals  of,  1018;  architecture  of, 
1019. 

Thicrat,  his  work  on  agriculture,  page  1215.  A.  D. 
1763. 

Thieri/,  P.  J.,  his  work  on  agriculture,  page  1218. 
A.  1).  1822. 

Thinning  out  plantations,  4009 ;  the  proper  season 
for,  4020. 

Thinning  plants,  3141. 

Thinnings  of  trees,  use  of,  4040. 

Thirst,  the  cause  of,  1965. 

Thistle-drawers,  2+67 

Thistle  extirpator,  Balcer's,  2466. 

Thistle-hoe,  the,  2676. 

Thouin,  M.  Andre,  his  work  on  agriculture,  page 
1218.  A.  D.  1812. 

Thomson,  Rev.  John,  D.D.,  his  work  on  agricul- 
ture, page  1211.  A.  D.  1800. 

Thread  plants,  599.3. 

Threshing  bv  the  flail,  319a 

Threshing  floor,  2849;  in  Gloucestershire,  2850; 
boarded,  2851 ;  earthen,  2852 ;  of  brick,  2853  ;  of 
wood,  2854. 

Threshing  machine,  first  notice  of  one,  795 ;  the  first, 
2775;  second  attempt  at  a,  2776;  third  attempt 
at  a,  2777;  Meikle's  two-horse,  2789;  Meikle's 
water,  &c.,  2788.  2791  ;  Weir's  portable  two-horse 
power,  2793;  Lester's  portable,  2794;  Forrest's 
portable,  2795;  the  hand,  2546;  a  locomotive 
steam,  2548 ;  of  a  peculiar  construction,  erected 
by  Stirling  at  Howmuir,  78.")0  ;  portable,  2792. 

Threshing  and  preparatory  macliincs,  2773;  im- 
provements on, '-779;  advantages  of,  2782. 

Threshing-mill  barn,  the,  2855. 

Threshing  wheat,  5044. 

Thunder,  cause  of,  2390;  season  of,  2393. 

Thunder  clouds,  2395. 

Thunderbolts,  2394. 

Thvme,  culture  of,  6180. 

Tibbi,  Thomas,  his  work  on  agriculture,  page  1212. 
A.  U.  1S08. 

Tiehe,  William,  Esq ,  his  work  on  agriculture, 
page  1211.  A.  D.  1802. 

Tillage,  Chinese,  object  of,  £97. 

Tilht,  du,  his  work  on  agriculture,  page  1215.  A.  D. 
1755. 

Timber,  price  of,  4077. 

Timber  surveyor  and  valuer,  7751, 

Timber  trees,  the  most  useful,  of  temperate  and 
warm  climates,  1793. 

Timber  trees,  the  usual  modes  of  disposing,  40(8. 

Timber,  valuation  of,  4069. 

Time-book,  the,  .3382. 

'  Tipperarv,  statistics  of,  7878. 

Tithes,  4798  ;  in  Ireland,  848. 

Tobacco,  species  of,  cultivated,  6123  ;  annual  specie* 
of,  6130;  species  and  varieties  of,  6131  ;  soil  lor, 
6132  ;  climate  for,  61.5.i;  culture  of,  61,34  ;  summer 
management  of,  6141;  curing  process  of,  6142  j 
suggestions  respecting,  6144;  i)roduce  ot,  6146; 
saving  the  seed  of,  6147  ;  value  oi,  a.s  an  agricul- 
tural croji,  6148;  diseases  and  enemies  of,  6152; 
manufacture  of,  6154 ;  of  the  Cape  of  Good  Hope, 
1124;  in  Hindu.stan,  899. 

Tokay,  preparation  of,  627. 

Tollavd,  Claude,  his  work  on  agriculture,  page  1218. 
A,  D.  1805. 

Toll-gates,  improved,  3276 

Toll-house  at  Edgcware,  3726. 
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Tomato,  in  Sicily,  319. 

Tonquin,  description  of,  955. 

Tool-house,  the,  2866. 

Tools  for  boring.  Good's,  2.507. 

Tools,  essential,  of  agriculture,  2475. 

Tops  of  trees,  stunted,  cause  of,  403 ;  withered  or 
decayed,  cause  of,  40o-t. 

Torpidity  of  animals,  2008. 

Tortoise,  the  common,  7592;  the  mud,  7593;  the 
land,  of  Hungary,  6;)7. 

Towers  for  watching  in  used  by  the  Mexicans,  486. 

Town,  forming  the  plan  of  a,  38+9. 

Tuxxetti,  his  works  on  agriculture,  page  1222.  A.  D. 
18(19. 

Tradesman's  yard,  2915. 

Tranquillity  necessary  for  domestic  animals,  2079. 

Transfer  of  landed  property,  3+55. 

Transplanting,  3144. 

Trantman,  C.  P.,  his  work  on  agriculture,  page  1220. 
A.  D.  1809. 

Treatise  concerning  the  manner  of  fallowing 
ground,  tS:c.  Anon,  page  1207.  A.  D.  1724. 

Treatise  on  Milk.  Anon,  page  1213.  A.  D.  1825. 

Treatise  on  Husbandry,  the  first  English,  219. 

Trees,  the  beauty  of,  3906 ;  tlie  best  mode  of  cut- 
ting, 4046 ;  culture  of  the  soil  among,  3980  ;  large, 
the  transplantation  of,  3954  ;  mixture  of,  in  plant- 
ations, 3958 ;  natural  succession  of,  3918 ;  the 
ordinary  products  of,  4038  ;  placed  round  ponds, 
effect  of,  4476  ;  suitable  for  different  soils,  3919  ; 
for  different  climates,  3920 ;  treatment  of  wounds 
and  casualties  in,  4t)28. 

Trefoil,  the  bird's  foot,  5637. 

Trench,  4412. 

Trench  drain,  4413. 

Trenching,  3126. 

Trentham  estates,  the,  7795. 

Trimmer,  Joshua  Kirby,  his  work  on  agriculture, 
page,  1214.  A.  D.  1829. 

Troon,  harbour  of,  7841. 

Trout,  the,  7.''>83. 

Tripoli,  description  of,  1093. 

Trothcr,  his  work  on  agriculture,  page  1216.  A.  D. 
1773. 

Truck,  the,  2543. 

Trunk,  a,  4407. 

Trunk  of  a  plant,  1308. 

Trussing  straw  or  hay,  3196. 

Tube,  flexible,  for  cattle,  2531. 

Tubers,  edible,  of  China,  984. 

Tubes  of  plants,  1380;  large,  1381;  simple,  1382; 
porous,  1383;  spiral,  1384;  false  spiral,  1385; 
mixed,  1386  ;  small,  1.387. 

Tull,  Jethro,  agricultural  improvement  introduced 
by,  777  ;  his  works  on  agriculture,  page  1208. 
A.  D.  1731. 

TuWs,  system  of  husbandry,  778 — 785. 

Tunis,  agriculture  of,  1094. 

Tunnels  across  a  road,  3614. 

Tupputi,  D ,  his  work  on  agriculture,  page  1222. 
A.  D.  1807. 

Turbilly,  Louis  Francois  Henri  de  Menon,  his 
works  on  agriculture,  page  1215.  A.  D.  1760. 

Turbot  fishery,  3878. 

Turf-draining,  the  Cheshire  mode  of,  4298. 

Turf-knife,  the,  used  in  irrigation,  4397. 

Turf.spade,  the,  2447 ;  used  in  irrigation,  4394. 

Turkey,  the,  7486  ;  in  a  state  of  nature,  7487  ;  va. 
rieties  of,  7488 ;  breeding,  7489 ;  fattening,  7491  ; 
feathers,  7492. 

Turkey,  Asiatic,  860  ;  plants  and  animals  of,  862. 

Turkey,  European,  climate  and  seasons  of,  751 ;  the 
poorest  agriculture  in,  761. 

Turkish  empire,  tlie,  750. 

Turn  of  water,  a,  4422. 

Turner,  Nicholas,  his  work  on  agriculture,  page 
1210.  A.  D.  17S4. 

Turnip,  the  Swedish,  5409. 

Turnip  chopper,  2572. 

Turnip  drill,  the  improved  Northumberland,  2687  ; 
French's,  2688;  the  Northumberland  one-row, 
2689  ;   Weir's  manuring  one-row,  2690. 

Turnip  farm  of  500  acres,  anomalous  design  for  a, 
4175. 

Turnip-hoeing,  3265. 

Turnip  net,  the,  7699. 

Turnip  roller,  the  hand,  2579. 

Turnips,  5,573  ;  drilling,  5376;  in  Northumberland, 
7809 ;  varieties  of,  5377  ;  introduction  of,  236 ; 
soil  for,  5385  ;  climate  for,  5386  ;  field  culture  of, 
5387 ;  sowing,  5394 ;  hoeing,  5403  ;  insects  inju- 
rious to,  7667  ;  consumption  of,  5410  ;  application 
of,  5419 ;  storing,  5420  ;  produce  of,  5423  ;  raising 


the  seed  of,  5425;  disease*  and  injuries  of, 
54^1. 

Turnips,  growing  wild,  in  Loughnadurb,  7853  ;  hoe- 
ing of,  in  Northumberland,  7809;  in  Surrey, 
77-8. 

Turnip  slicer,  2571. 

Turnip  tray,  the,  2.^29. 

Tuscany,  Sismondi's  picture  of  the  agriculture  of, 
276  ;  climate  of,  277  ;  soil  of,  278 ;  irrigation,  279; 
plains  of,  enclosed,  280  ;  arable  lands  of  the  plains 
of,  281  ;  rotation  of  crops  in  the  plain  of,  282 ; 
cattle  in  the  plains  of,  283 ;  farm  houses  of  the 
plain  of,  284  ;  farmers  of  the  plains  of,  285  ;  cul- 
ture of  the  hills  and  declivities  of,  286  ;  soil  of  the 
hills  of,  287  ;  culture  of  the  olive  in,  289  ;  culture 
of  the  vine  on  the  hills  of,  290 ;  the  potato  in, 
291  ;  the  hill  farmers  of,  292 ;  culture  of  the 
mountains  of,  293 ;  management  of  sheep  in  the 
mountains  of,  294 ;  forests  on  the  mountains  of, 
295;  the  mountain  farmers  of,  296. 

Tusser,  'I'homas,  his  works  on  agriculture,  page 
1206.  A.  D.  l.")57. 

Twamley,  J.,  his  work  on  agriculture,  page  1210. 
A.  D.  1784. 

Tweeddale.     See  Peeblesshire,  7838. 

Twisting  crook,  2469. 

Tyrone,  statistics  of,  7890. 


U. 

Underletting  of  lands  in  Ireland,  a  great  evil,  847. 

Under  steward,  4639. 

United  States,  climate  of  the,  1156;  seasons  of  the, 
1157;  surface  of  the,  1158;  soil  of  the,  ll.W; 
landed  property  of  the,  1160;  mode  of  dividing 
and  selling  lands  in  the,  1161 ;  price  of  land  in  the, 
1162;  agriculture  of  the,  1163;  political  circum- 
stances of  the,  1167  ;  agricultural  products  of  the, 
1168  ;  live  stock  of  the,  1169  ;  civil  circumstances 
of  the,  unfavourable  to  emigration,  1172;  want  of 
servants  in  the,  1173;  as  a  country  for  a  British 
emigrant,  1174. 

Urea,  in  animals,  1945. 

Urinarium,  the,  2905. 

Urine,  as  a  manure,  2254. 

Utensils,  the  essential  agricultural,  2,5.36. 

Utensils,  the  principal  agricultural,  2522. 

Utricles  of  plants,  1379. 


Valerian,  the  common,  culture  of,  6183. 

J'al/er,  Alexandre,  his  work  on  agriculture,  page 
1221.  A.  D.  1803. 

Valuation  of  landed  property,  3408. 

Valuation  of  timber,  4069. 

Valuation  of  work  done,  to  estimate,  3324;  oflabour 
and  materials,  3325  ;  of  materials  alone,  3326 ;  of 
live  stock,  3327;  of  buildings,  3328;  orchards, 
hop  grounds,  do.,  3329;  of  young  plantations, 
3330;  of  saleable  trees,  3331  ;  of  fields  for  rent, 
3332  ;  of  a  farm  for  rent,  3333  ;  of  leases,  3335  ;  of 
freehold  landed  property,  3340  ;  of  estates,  3342; 
of  mines  and  minerals,  3346. 

Vancouver,  Charles,  his  works  on  agriculture,  page 
1212.    A.  D.  1807. 

Van  Dieman's  Land,  general  description  of,  1044 ; 
surface  of,  1045 ;  soil  of,  1046 ;  animals  and  ve- 
getables of,  1047  ;  the  agricultural  faculties  of, 
1048;  great  advantages  of,  1049;  the  system  of 
farming  in,  1050 ;  as  a  country  for  emigrants, 
1036.  1051. 

Vapour,  2355. 

I'arcnne,  de  Fenille,  P.  C,  his  works  on  agriculture, 
page  1216.  A.  D.  1789. 

Varieties  of  vegetables,  to  form  new,  1832. 

Varlo,  C,  Esq.,  his  work  on  agriculture,  page  1209. 
A.  1).  1772. 

raug/ian,  Rowland,  his  work  on  agriculture,  page 
1207.  A.  D.  1610. 

Vegetable  culture,  the  whole  art  of,  183.5. 

Vegetables,  as  distinguished  from  animals,  1291 ; 
the  colouring  matter  in,  1414 ;  physical  distribution 
of,  1724;  increase  in  the  magnitude  of,  how  to  be 
obtained,  1830  ;  to  increase  the  number  and  mag. 
nitude  of  particular  parts  of,  1831 ;  to  form  new 
varieties  of,  1832  ;  to  propagate  and  preserve  from 
degeneracy,  1833 ;  preservation  of,  for  future  use, 
1834. 

Vegetable  kingdom,  divisions  of  the,  1298. 

Vegetable  soils,  1755. 
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Vegetation,  influence  of  the  aspect  of,  on  man,  1775; 
territorial  limits  to,  1723. 

Vermin  injurious  to  trees,  to  destroy,  4037. 

J't-n/niyden,  Sir  C,  his  worlc  on  agriculture,  page 
12(j7.  a.  D.  Ifi-t2. 

Village,  establishment  of  a,  38-t8  ;  forming  the  plan 
of  a,  3849. 

Villeneuve,  Baron  Picot  de  la,  his  work  on  agricul- 
ture, page  1218.  A.  D.  1819. 

Vine,  culture  of,  in  the  16th  century,  230 ;  exud- 
ation of  sap  in  the,  17(Xl ;  field  culture  of,  when 
first  introduced  to  Britain,  209;  at  the  Cape  of 
Good  Hope,  1120;  culture  of,  in  Hungary,  627; 
in  Madeira,  1149  ;  in  Spain,  728. 

I'inct,  Elie,  his  work  on  agriculture,  page  1214. 
A.  D.  1697. 

Vineyards  of  the  Jews,  21. 

Virtues  of  plants,  changed  by  cultivation,  1620. 

Vitality  of  vegetables,  16J6. 

Vitellus  of  plants,  134.5. 

Vitriol,  as  a  manure,  2300. 

Voght,  Earon  von,  his  work  on  agriculture,  page 
1220.     A.  D.  1824. 

W. 

Waggons,  2763  ;  of  the  Cape  of  Good  Hope,  1132  ; 
of  Uerraanv,  557  ;  the  Gloucestershire,  2767  ;  the 
Berkshire,' 2768;  the  Norfolk  cart  and,  2769; 
Rood's  patent,  2770;  Gordon's  one-horse,  2771. 

Wagner,  J.  Ph.,  his  work  on  agriculture,  page  1220. 
A.  D.  1828. 

Wain,  the,  of  Cornwall,  7825. 

IVaistcll,  Charles,  Esq.,  his  wort  on  agriculture, 
page  1213.  A.  D.  1826. 

WaisteWi  arrangement  of  farm  buildings,  2921 ; 
materials  and  construction  of,  2943. 

VVaistcirs  cottages  for  labourers,  2881. 

Walker,  W.,  his  work  on  agriculture,  page  1213. 
A.  D.  1813. 

Walker's  opinion  of  the  width  of  roads,  3596 ;  side 
drains  for  roads,  3608  ;  road  fences  3618. 

Walking,  the  action  of,  in  animals,  1900. 

Wall,  the  earthen,  embankment,  4339. 

Wallachia,  agriculture  of,  759. 

Wallflower,  the,  5636. 

Walls,  3056  ;  of  dry  stone,  3057  ;  of  round  or  land- 
stones,  3058  ;  of  quarried  stones,  3059  ;  the  Gallo- 
way, 3060 ;  of  stone  and  lime,  .3061 ;  of  stone  and 
clay,  3063;  of  dry  stone,  lipped  with  lime,  3064; 
of  dry  stone,  lipped  and  harled,  3065;  of  dry 
stone,  pinned  and  harled,  3066  ;  of  drystone,  3067  ; 
of  brick,  3'168;  frame,  3069;  of  turf,  3070;  of 
stone  and  turf,  3071  ;  of  mud,  3072;  of  rammed 
earth,  3073;  of  stamped  earth,  3074;  of  brick- 
built  cottages,  economical  mode  of  constructing, 
2893  ;  heat  produced  by,  2323. 

Walnut  trees,  where  serviceable,  4102. 

Warping  lands,  2207.  4450 ;  theory  of,  4451 ;  effect 
of,  4153;  method  of  executing,  4454;  season  for, 
4456 ;  expense  of,  4457. 

Warwickshire,  statistics  of,  7797. 

Washing  machine,  economical,  2804. 

Washington,  Gen.  George,  his  works  on  agriculture, 
page  1211.  A.  D.  18U0. 

Waste  lands,  improvement  of,  4512. 

Wastes,  woody,  improvement  of,  4528. 

Water,  artificial  means  of  procuring,  4463 ;  as  the 
food  of  plants,  1522  ;  cisterns  for,  the  best,  4511 ; 
for  common  purposes,  to  obtain,  4504  ;  composition 
of,  2330  ;  necessary  to  vegetation,  2.331  ;  exists  in 
the  atmosphere,  2334;  the  decomposition  of,  by 
plants,  1560;  effect  of,  on  roads,  3579 ;  influence 
of  the  qualities  of,  on  plants,  1739  ;  mode  of  cool, 
ing  during  harvest,  &c.  in  Spain,  746  ;  proper  for 
domestic  animals,  2077;  proximity  of,  necessary 
for  a  good  situation,  SBYZ ;  raising  from  deep  wells, 
4499;  an  ingenious  mode  of,  4502;  stagnant,  in- 
jurious to  all  useful  plants,  2200  ;  on  land,  4430. 

Watcrford,  statistics  of,  7876. 

Watering  barrel,  .3753. 

Watering  lands,  advantages  of,  4389 ;  by  machinery, 
4444. 

Watering,  the  mode  of,  natural  to  vegetables,  1738. 

Watering  jilants,  3147. 

Watering  roads,  3752. 

Water  meadow,  expenses  of  making  a,  4432;  con. 
struction  of,  4437. 

Water-mills,  the  most  eligible  kinds  of,  3S4I. 

Water-tabling  of  hedges,  .3014. 

Water-wheel,  the  Spanish,  744;  the  Persian,  2205. 

Wax  of  myrtle,  14.02. 

Wax,  vegetable,  1446 ;  properties  of,  1447. 


Wax-tree,  the,  977. 
Waypane,  4416. 

Wealds,  improvement  of,  4528. 

Wear,  a,  4405. 

Weasel,  the,  7629. 

Weather,  study  of  the,  2399;  natural  data  for  the 
study  of  the,  2401  ;  influence  of  the  moon  on  the, 
2402;  artificial  data  for  the  study  of  the,  2407; 
study  of,  from  precedent,  24.")3. 

Web,  mucous,  of  animals,  1846;  muscular,  1848; 
cellular,  1849. 

Weber,  F.  Bd.,  his  work  on  agriculture,  page  1220. 
A.  D.  1803. 

Wedges,  2490. 

Weeding,  3140. 

Weeding-pincers,  2467. 

Weeding-tools,  2465. 

Weeds,  mowing  of,  3170. 

Weeds,  relative,  6198;  absolute,  6199 ;  destruction 
of,  6200 ;   Holdich's  classification  of,  6205. 

Weidenkelter,  his  work  on  agriculture,  page  1220. 
A.  D.  1825. 

Weighing-cage,  2.566 

Weighing-machine  for  sacks,  2568. 

Weight  of  objects,  to  ascertain,  3319. 

Weld,  5978  ;  soil  for,  5979  ;  taking  the  crop,  598]  ; 
produce  of,  5983;  use  of,  5984;  saving  seed  of, 
5985  ;  disease  of,  5986. 

Well-digging,  4478. 

Well-digging  combined  with  boring,  example  of, 
4483. 

Wells,  4477  ;  operation  of  making,  in  Persia,  876 ; 
Artesian,  7778. 

West  Lothian,  statistics  of,  7845 

Western,  C.  C.  Esq.,  M.  P.,  his  work  on  agriculture, 
page  1213.  A.  D.  1824. 

Westmeath,  statistics  of,  7873. 

Westmoreland,  statistics  of,  7811. 

Weston,  Sii  Richard,  his  work  on  agriculture,  page 
1207.  A.  D.  1645. 

Wetness  of  land,  origin  of  the,  4225. 

Wexford,  statistics  of,  7866. 

Wheat  fly,  the,  5066. 

Wheat,  frosted,  4999  ;  history  and  uses  of,  5001. 
5050 ;  soil  best  adapted  for,  5014 ;  manures  best 
calculated  for,  5021  ;  climate  required  for,  5024 ; 
sowing,  5025  ;  after-culture  of,  50.j5  ;  harvesting, 
5041  ;  produce  of,  5047  ;  di.seases  of,  5065  ;  cul- 
tivation of,  in  Egypt,  1079;  insects  injurious  to, 
7661;  in  Madeira,  1150;  uses  of  the  straw  of, 
5051  ;  summer,  culture  of,  5067  ;  produce  of,  5068. 

Wheelbarrow,  the,  2.').39 ;  the  Normandy,  2542 ; 
used  in  irrigation,  4398. 

Wheeling,  3118. 

Wheels  of  carts,  2746  ;  Jones's  improved  iron,  2750; 
eflccts  of  the  leverage  of,  on  roads,  3574 ;  of  the 
plough,  on  placing,  2635;  the  size  of,  most  proper 
for  roads,  .)730. 

Wheel-tracks  of  stone,  Stevenson's,  3702. 

Whin,  the,  5029  ;  culture  of,  5630. 

Whim,  the,  in  Peeblesshire,  improvement  of,  7838. 

Whipping  out  grain,  3202. 

Wicket-gate,  the,  3104. 

Wicklow,  statistics  of,  7865. 

Wiega)7fl,  J.,  his  work  on  agriculture,  page  1219. 
A.  D.  1762. 

Wight,  Andrew,  his  work  on  agriculture,  page  12f,9. 
A.  D.  1778. 

Wigtonshire,  statistics  of,  78+0. 

Wildmoor  estate  of  Lord  Stallcird,  7795. 

Williams,  T.  W.,  his  work  on  agriculture,  pnge 
1213.  A.  D.  1819. 

Williamson,  Capt.  Thomas,  his  work  on  agriculture, 
page  1212.  A.  D.  1810. 

Wiltshire,  statistics  of,  7816. 

Wind,  2380;  prevailing  near  Glasgow,  2381;  pre- 
vailing in  Ireland,  2383;  causes  of,  2384;  effect 
of,  on  roads,  .3580. 

Winnowing  machine,  the,  2.54.5. 

Wivstrup,  M.,  his  work  on  agriculture,  7906. 

Winter,  George,  his  work  on  agriculture,  page  1210. 
A.  D.  1787. 

Wireworm,  the,  76S4. 

Withers,  William,  junior,  Esq.,  his  work  on  agri- 
culture, page  1213.  A.  D.  1826. 

Wittmann  and  Denglaez,  their  work  on  agriculture, 
page  1220.  A.  D.  1826. 

Woad,  5963 ;  variety  of,  5964 ;  soil  for,  5965  ;  sow- 
ing, 5968;  after-culture  of,  5970  ;  gathering  the 
crops  of,  .")971 ;  produce  of,  5973;  use  of,  .5975; 
saving  seed  of,  5976  ;  diseases  of,  5977  ;  culture  of, 
in  Flanders,  490. 

Woburn  grasses,  experiments  on  the,  5721. 
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Wood-ashes,  as  a  manure,  2213.  2305. 

Wood-farmcrs,  7739. 

Woodlands,  :mS. 

Woodman,  7715. 

Woods  of  the  Mexicans,  1187. 

Woody  fibre,  the,  U92. 

Wool  of  animals,  1852,  1853. 

Wool,  exportation  of,  from  Britain,  764. 

Wool  of  Saxonv,  609. 

Wool.shears,  2485. 

Worcestershire,  statistics  of,  7792. 

Work,  quantity  of  which  ought  to  be  performed  in 

a  given  time,  to  estimate,  3321. 
Workmen,  advantage  of  orderly  conduct  in,  3369. 
Worliri^e,  John,  his  work  on  agriculture,  page  1207. 

A.  D.  1669. 
JVor/idge's  Systfema  AgricultfirEB,  254. 
Worm-like  animals  injurious  to  agriculture,  7704  ; 

of  the  slug  kind,  7705;  the  shell  slug,  7706;  snails, 

7707. 
Wormwood,  culture  of,  6180. 
Wright,  Sir  James,  Bart.,  his  work  on  agricu'.ture, 

page  1211.  A.  D.  1796. 
Wright,   Rev.  Thomas,  his  works  on  agriculture, 

page  1210.   A.  D.  1789. 
Wurtembergischer  Correspondenz  des  Landwirth. 

schaft  Vereins.  Anon,  page  1220.  A.  D.  1825. 


Y. 

Yams  used  instead  of  bread,  7850. 

Yarrow,  the,  5642. 

Yellows,  vegetable,  for  dyeing,  1417. 

Yeoman,  condition  of  one  about  the  reign  of  Eliza- 
beth, 223. 

Yeomen  farmers,  7745. 

Yoking  of  draught  animals,  3236. 

Yorkshire,  statistics  of,  7804. 

You7ig,  Arthur,  F.R.S.,  his  works  on  agriculture, 
page  1208.  A.  D.  1767. 

Young,  David,  his  work  on  agriculture,  page  1210. 
A.D.  1786. 

Yvast,  A.  Victor,  his  works  on  agriculture,  page 
1218.  A.  D.  1819. 


Zehmens,  Cp.  H.  Adf.  von,  his  work  on  agricul- 
ture, page  1220.   A.  D.  1790. 

Zfigerus,  Antoiiic,  his  work  on  agriculture,  page 
1219.  A.  D.  1735. 

Zizinia  aquatica,  5186. 

Zoology,  the  technical  terms  in,  1339. 


/'^-LSf 


